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This survey contains useful information for farmers or ranchers, foresters or
7 . Aagronomists; for planners, community decision makers, engineers, developers,
builders, or homebuyers; for consarvationists, recreationists, teachers, or

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



This is a publication of the National Cooperative Soil Survey, a joint effort of
the United States Department of Agriculture and agencies of the States, usually
the Agricuitural Experiment Stations. In some surveys, other Federal and local
agencies also contribute. The Soil Conservation Service has leadership for the
Federal part of the National Cooperative Soil Survey. In line with Department of
Agriculture policies, benefits of this program are available to all, regardless of
race, color, national origin, sex, religion, marital status, or age.

Maijor fieldwork for this soil survey was completed in the period 1967-74. Soil
names and descriptions were approved in 1975. Unless otherwise indicated,
statements in the publication refer to conditions in the survey area in 1974. This
survey was made cooperatively by the Soil Conservation Service and the Texas
Agricultural Experiment Station. It is part of the technical assistance furnished
to the Lamar and Delta Soil and Water Conservation Districts.

Soil maps in this survey may be copied without permission, but any enlarge-
ment of these maps can cause misunderstanding of the detail of mapping and
result in erroneous interpretations. Enlarged maps do not show small areas of
contrasting soils that could have been shown at a larger mapping scale.

Cover: Bermudagrass on Whakana fine sandy loam, 1 to 5 percent
slopes.
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Foreword

The Soil Survey of Lamar and Delta Counties contains much information
useful in any land-planning program. Of prime importance are the predictions of
soil behavior for selected land uses. Also highlighted are limitations or hazards
to land uses that are inherent in the soil, improvements needed to overcome
these limitations, and the impact that selected land uses will have on the envi-
ronment.

This soil survey has been prepared for many different users. Farmers,
ranchers, foresters, and agronomists can use it to determine the potential of
the soil and the management practices required for food and fiber production.
Planners, community officials, engineers, developers, builders, and homebuyers
can use it to plan land use, select sites for construction, develop soil resources,
or identify any special practices that may be needed to insure proper perform-
ance. Conservationists, teachers, students, and specialists in recreation, wildlife
management, waste disposal, and pollution control can use the soil survey to
help them understand, protect, and enhance the environment.

Great differences in soil properties can occur even within short distances.
Soils may be seasonally wet or subject to flooding. They may be shallow to
bedrock. They may be too unstable to be used as a foundation for buildings or
roads. Very clayey or wet soils are poorly suited to septic tank absorption
fields. A high water table makes a soil poorly suited to basements or under-
ground installations.

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 kind of soil is shown on detailed soil maps. Each kind of soil in
the survey area is described, and much information is given about each soil for
specific uses. Additional information or assistance in using this publication can
be obtained from the local office of the Soil Conservation Service or the Coop-
erative Extension Service.

This soil survey can be useful in the conservation, development, and pro-
ductive use of soil, water, and other resources.

Me_ "7"?1/.4,4/2/

George C. Marks
State Conservationist
Soil Conservation Service
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SOIL SURVEY OF LAMAR AND DELTA COUNTIES, TEXAS

By Dennis Ressel, Soil Conservation Service

Dan A. Blackstock, Roy L. Robbins, and Jesse R. Thomas, Jr., soil scientists, Soil Conservation Service,
assisted in the field mapping

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

LAMAR AND DELTA COUNTIES are in northeastern
Texas (see map on facing page). The area of the two
counties is 1,185 square miles, or 758,400 acres. Red
River is the northern boundary of Lamar County, and
South Sulphur River is the southern boundary of Delta
County. The old channel of North Sulphur River is the
boundary between Lamar and Delta Counties. Paris is
the county seat of Lamar County, and Cooper is the seat
of Deita County.

The area is dissected by many well-defined drain-
ageways. Lamar County north of Paris drains northeast
into Red River. South of Paris the county drains south-
east into North Sulphur River. All of Delta County drains
southeast into South Sulphur River except the area near
North Sulphur River. The elevation in the two counties
ranges from about 335 feet above sea level in the south-
eastern part of the area to about 620 feet on the highest
watershed divides.

These are cattle-producing and farming counties.
About 42 percent of the area is used for pasture and
hay, 33 percent for crops, 13 percent for woodland, and
4 percent for range. The remaining 8 percent is urban
land, federal military land, and water area. Farming in the
two counties has evolved from primarily cotton in the
early 1950’s to a diverse agriculture today. Cotton is still
a major crop, but improved bermudagrass, fescue, grain
sorghum, soybeans, and small grains have become im-
portant in recent years.

There are great differences among soils in the area.
About 51 percent of the soils formed on uplands under
prairie, 30 percent formed on uplands under forest, and
the remaining 19 percent formed on fiood plains. Unpro-
tected sloping areas are subject to water erosion. It is
common to have periods of continuous wet or dry weath-
er 4 to 6 months long.

General nature of the counties

This section gives general information about Lamar
and Delta Counties. It briefly discusses the settlement
and population, farming, climate, and natural resources
of the area.

Settlement and population

Settlement of Lamar County began in 1821. The
county was organized officially in 1841 and was named
in honor of the President of the Republic of Texas,
Mirabeau B. Lamar.

Paris, the seat of Lamar County, has a population of
about 24,050. In 1970, the population of Lamar County
was 36,062.

Delta County was created from Lamar and Hopkins
Counties in 1870. The name was taken from the Greek
letter delta. The county is between the north and south
forks of the Sulphur River.

Cooper, the seat of Delta County, has a population of
about 2,495. In 1970, the population of Delta County was
4,927,

Climate

The National Oceanic and Atmospheric Administration, National
Weather Service, assisted in the preparation of this section.

The climate of Lamar and Delta Counties is humid
subtropical with warm summers. The climate is continen-
tal also, characterized-by extreme variations in tempera-
ture. Tropical maritime air masses flow through the area
in late spring, summer, and early fall, and polar air
masses frequent the area in winter. Temperature and
precipitation data from Paris, in Lamar County, are given
in table 1. '

Rainfall is abundant and is evenly distributed through-
out the year. Mean annual precipitation is 45.32 inches.
Since records began in 1891, annual rainfall has ranged



from 18.21 inches in 1899 to 75.65 inches in 1957.
Prevailing winds are southerly to southeasterly during
most months. In January and February northerly winds
prodominate. The mean annual relative humidity is 83
percent at 6 A.M., 56 percent at noon, and 55 percent at
6 P.M.

In winter, temperatures are mild. A low temperature of
32 degrees F or below occurs on about 2 nights out of
3. The daily high fails to exceed 32 degrees on an
average of about 4 days per year. The area experiences
frequent surges of cold continental air in winter. Cold
fronts moving down from the north often are accompa-
nied by strong gusty winds and sudden drops in tem-
perature; however, cold spells are short, rarely lasting
longer than 48 hours before rapid warming occurs. Pre-
cipitation may fall as rain, freezing rain, sleet, or snow.

In summer, days are warm, particularly in July and
August. There is little variation in the day-to-day weather
during these months. Sunshine is about 75 percent of
the total possible during summer. Refrigerated air condi-
tioning provides the maximum comfort indoors.

Spring and fall are characterized by warm days and
cool nights. Cloudiness and showers are slightly more
frequent in spring than in fall. Also, average windspeed is
stronger in spring.

The growing season (freeze-free period) averages 228
days. The average dates of the last freeze in the spring
and the first in the fall are March 26 and November 9.
About 50 thunderstorms occur each year. A few of these
thunderstorms are accompanied by destructive wind,
hail, or high intensity rain.

Farming

Farming is the leading industry in Lamar and Delta
Counties. About 77 percent of Lamar County and 83
percent of Delta County is suited to cultivation. The aver-
age farm size is 271 acres in Lamar County and 147
acres in Delta County. In recent years more people have
been purchasing farms to supplement income from in-
dustry.

The main farm enterprises are crops, livestock, dairy-
ing, and poultry. A few hardwood logs are harvested
each year. The main cash crops are cotton, soybeans,
grain sorghum, corn, wheat, peanuts, and alfalfa. A large
acreage of bermudagrass is cut for hay.

Livestock operations are primarily cow-calf. Supple-
mental feeding is generally heavy from December to late
February or March. There are few commercial feedlots in
these counties. .

Natural resources

Soil is the most important natural resource in Lamar
and Delta Counties. Forage for livestock and food, fiber,
and timber for market and home consumption produced

SOIL SURVEY

from the soils of the counties are a major source of
livelihood for many people.

Water is an important natural resource. Several lakes
provide high quality water for homes and industry. Scat-
tered aquifers throughout the area provide high quality
water for home use.

Wildlife produced on the farms, ranches, and game
management areas provides recreation for many resi-
dents.

Gravel from high terrace deposits of the Red River
and from the rectified North Sulphur River channel and
chalk and limestone mined from bedrock provide materi-
al for local road construction.

Natural gas is produced by a few wells in the eastern
part of Deita County.

How this survey was made

Soil scientists made this survey to learn what kinds of
soil are in the survey area, where they are, and how they
can be used. The soil scientists went into the area know-
ing they likely would locate many soils they already knew
something about and perhaps identify some they had
never seen before. 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;
the kinds of rock; and many facts about the soils. They
dug many holes to expose soil profiles. A profile is the
sequence of natural layers, or horizons, in a soil; it ex-
tends from the surface down into the parent material,
which has been changed very little by leaching or by the
action of plant roots.

The soil scientists recorded the characteristics of the
profiles they studied, and they compared those profiles
with others in counties nearby and in places more dis-
tant. Thus, through correlation, they classified and
named the soils according to nationwide, uniform proce-
dures. '

After a guide for classifying and naming the soils was
worked out, the soil scientists drew the boundaries of the
individual soils on aerial photographs. These photo-
graphs show woodlands, buildings, field borders, roads,
and other details that help in drawing boundaries accu-
rately. The soil map at the back of this publication was
prepared from aerial photographs.

The areas shown on a soil map are called soil map
units. Some map units are made up of one kind of soil,
others are made up of two or more kinds of soil, and a
few have little or no soil material at all. Map units are
discussed in the sections “General soil map for broad
land use planning” and “Soil maps for detailed plan-
ning.”

While a soil survey is in progress, samples of soils are
taken as needed for laboratory measurements and for
engineering tests. The soils are field tested, and interpre-
tations of their behavior are modified as necessary
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during the course of the survey. New interpretations are
added to meet local needs, mainly through field observa-
tions of different kinds of soil in different uses under
different levels of management. Also, data are assem-
bled from other sources, such as test results, records,
field experience, and information available from state
and local specialists. For example, data on crop yields
under defined practices are assembled from farm rec-
ords 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 is

readily available to different groups of users, among
them farmers, managers of rangeland and woodland,
engineers, planners, developers and builders, home-
buyers, and those seeking recreation.

General soil map for broad land use
planning

The general soil map at the back of this publication
shows, in color, map units that have a distinct pattern of
soils and of relief and drainage. Each map unit 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 pattern.

The general soil map provides a broad perspective of
the soils and landscapes in the survey area. It provides a
basis for comparing the potential of large areas for gen-
eral kinds of land use. Areas that are, for the most part,
suited to certain kinds of farming or to other land uses
can be identified on the map. Likewise, areas of soils
having properties that are distinctly unfavorable for cer-
tain land uses can be located.

Because of its small scale, the map does not show the
kind of soil at a specific site. Thus, it 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
kinds of soil in any one map unit differ from place to
place in slope, depth, stoniness, drainage, or other char-
acteristics that affect their management.

The soils in the survey area vary widely in their poten-
tial for major land uses. Table 2 shows the extent of the
map units shown on the general soil map and gives
general ratings of the potential of each, in relation to the
other map units, for major land uses. Soil properties that
pose limitations to the use are indicated. The ratings of
soil potential are based on the assumption that practices
in common use in the survey area are being used to
overcome soil limitations. These ratings reflect the ease
of overcoming the soil limitations and the probability of
soil problems persisting after such practices are used.

Each map unit is rated for cultivated farm crops, pas-
ture and hay, range, woodland, woodland grazing, urban
uses, and recreation. Cultivated farm crops are those
grown extensively by farmers in the survey area. Pasture
and hay consist of grasses established for grazing or
cutting. Woodland refers to land that is producing either
trees native to the area or introduced species. Woodland
grazing is using ‘grassy areas in woodland for grazing.
Urban uses include residential, commercial, and industri-
al developments. Recreation includes campsites, picnic
areas, ballfields, and other areas that are subject to
heavy foot traffic and areas used for nature study and as
wilderness.

Descriptions of the general soil map units

1. Houston Black-Leson-Heiden

Nearly level to gently sloping, very slowly permeable,
clayey soils on uplands

This map unit consists of clayey prairie soils that crack
when dry. Slopes are 0 to 5 percent (fig. 1).

This unit makes up about 32 percent of the survey
area. It is about 32 percent Houston Black soils, 18
percent Leson soils, 12 percent Heiden soils, and 38
percent other soils.

Houston Black soils are on sides and tops and at the
foot of ridges. These soils are moderately well drained.
They are moderately alkaline throughout. The surface
layer is very dark gray clay about 5 inches thick. Be-
tween depths of 5 and 23 inches, the soil is black clay.
Between depths of 23 and 38 inches, the soil is very
dark clay. Between depths of 38 and 51 inches, the soil
is olive gray clay that has light olive brown and gray
mottles. Between depths of 51 and 77 inches, the soil is
light olive brown clay over grayish brown clay that has
mottles of yellow, gray, and brownish yellow. The under-
lying material is brownish yellow and light brownish gray,
stratified shaly clay to a depth of 80 inches.

Leson soils are on tops and sides of ridges. These
soils are moderately well drained. The surface layer is
black, slightly acid clay about 20 inches thick. Between
depths of 20 and 39 inches, the soil is very dark gray,
neutral clay that has yellowish brown mottles. Between
depths of 39 and 57 inches, the soil is dark grayish
brown, mildly alkaline clay that has olive mottles. Be-
tween depths of 57 and 66 inches, the soil is olive,
moderately alkaline clay that has brownish mottles. The
underlying material is light brownish gray and pale olive,
moderately alkaline, stratified shaly clay to a depth of 75
inches.

Heiden soils are on sides of ridges. These soils are
well drained and are moderately alkaline throughout. The
surface layer is very dark grayish brown clay about 26
inches thick. Between depths of 26 and 48 inches, the
soil is olive gray clay. Between depths of 48 and 62
inches, the soil is mottled dark grayish brown, light olive



brown, and brownish yellow clay. The underlying material
is stratified, platy, and brownish yellow, light olive brown,
and light olive gray shale to a depth of 80 inches.

Other soils are Ferris, Deport, Burleson, Austin, Ste-
phen, Eddy, Trinity, and Elbon soils. Ferris, Deport, and
Burleson soils are clayey, nearly level to strongly sloping
soils on ridges and breaks. Austin, Stephen, and Eddy
soils are friable, gently sloping, silty clay on uplands
underlain by chalk. Trinity and Elbon soils are nearly
level soils on flood plains.

The soils in this unit are used mainly for crops and
pasture and hay. Many ponds and flood prevention struc-
tures provide recreation. Some areas are covered with
urban works and structures, mainly residential. The soils
in this unit have high potential for crops, for range, and
for pasture and hay. Potential for woodland is low be-
cause the soils are clayey and very slowly permeable.
There is no woodland grazing in this unit.

The soils have low potential for urban development.
The soils shrink and swell greatly with changes in mois-
ture content. They also are corrosive and have low
strength. Potential for recreation is low because of very
slow permeability and the clayey surface layer.

2. Annona-Freestone-Woodtell

Nearly level to strongly sloping, slowly permeable to very
slowly permeable, loamy soils on uplands

This map unit consists of forested soils that have a
loamy surface layer and a clayey subsoil. Slopes are 0 to
12 percent (fig. 2). This unit makes up about 23 percent
of the survey area. It is about 27 percent Annona soils,
19 percent Freestone soils, 11 percent Woodtell soils,
and 43 percent other soils.

Annona soils are gently sloping and are on tops and
sides of ridges. These soils are somewhat poorly drained
and very slowly permeable. The surface layer is dark
grayish brown, slightly acid loam about 4 inches thick.
Between depths of 4 and 9 inches, the soil is light
yellowish brown, strongly acid loam that has light grayish
brown and brownish yellow mottles. Between depths of 9
and 16 inches, the soil is dark red, very strongly acid
clay that has gray mottles. Between depths of 16 inches
26 inches, the soil is light brownish gray, very strongly
acid clay that has dark red and gray mottles. Between
depths of 26 and 42 inches, the soil is gray, strongly acid
clay that has dark red and yellowish brown mottles. Be-
tween depths of 42 and 55 inches, the soil is yellowish
brown, slightly acid clay that has gray and reddish brown
mottles. Between depths of 55 and 75 inches, the soil is
mottled gray and yellowish brown, mildly alkaline clay.

Freestone soils are nearly level to gently sloping and
are on ridges. These soils are moderately well drained
and slowly permeable. The surface layer is brown, slight-
ly acid fine sandy loam about 6 inches thick. Between
depths of 6 and 16 inches, the soil is light yellowish
brown, medium acid fine sandy loam. Between depths of
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16 and 23 inches, the soil is yellowish brown, strongly
acid loam that has strong brown mottles. Between
depths of 23 and 33 inches, the soil is yellowish brown,
strongly acid clay loam that has red and grayish brown
mottles. Between depths of 33 and 44 inches, the soil is
light gray, very strongly acid clay loam that has dark red
and yellowish brown mottles; uncoated sand and silt
grains are on vertical faces of peds. Between depths of
44 and 59 inches, the soil is light brownish gray, medium
acid clay that has dark red and yellowish brown mottles.
Between depths of 59 and 80 inches, the soil is light
brownish gray, medium acid clay loam that has olive
yellow, yellowish brown, and dark red mottles.

Woodtell soils are sloping to strongly sloping and are
on sides of ridges. These soils are moderately well
drained and very slowly permeable. The surface layer is
very dark grayish brown, slightly acid loam about 4
inches thick. Between depths of 4 and 12 inches, the
soil is yellowish red, very strongly acid clay that has light
olive brown and light brownish gray mottles. Between
depths of 12 and 26 inches, the soil is red, very strongly
acid clay that has light brownish gray and light olive
brown mottles. Between depths of 26 and 41 inches, the
soil is mottled red and light gray, very strongly acid clay.
Between depths of 41 and 51 inches, the soil is light
brownish gray, very strongly acid clay that has light yel-
lowish brown and light olive brown mottles. Between
depths of 51 and 63 inches, the soil is stratified grayish
brown, partially weathered shale and clay that have yel-
lowish brown mottles.

Other soils are Derly, Hicota, Raino, Bernaldo, Guyton,
Ambia, and Roxton soils. Derly soils are loamy, poorly
drained, nearly level soils on terraces and ridgetops.
Hicota and Raino soils are loamy soils on mounds within
areas of Freestone and Derly soils. Bernaldo soils are
loamy, well drained, gently sloping soils on ridges.
Guyton, Ambia, and Roxton soils are on frequently
flooded bottom lands.

The soils in this unit have medium potential for crops,
pasture and hay, and timber. Because of slope, wetness,
and low fertility, nearly all of this unit is used for pasture
and hay or for timber. The gently sloping soils in this unit
are suited to soybeans, corn, peanuts, truck crops, im-
proved bermudagrass, clover, and tall fescue. Potential
for woodland grazing is medium because of low fertility.
There is no range in this unit.

The soils in this unit have medium potential for most
urban uses. The soils shrink and swell with changes in
moisture content. Other limiting features are slope, low
strength, and wetness. Potential for recreation is medium
because of slope, slow or very slow permeability, and
wetness.

3. Wilson-Normangee-Crockett

Nearly level to gently sloping, very slowly permeable,
loamy soils on uplands
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This map unit consists of prairie soils that have a
loamy surface layer and a clayey subsoil. Slopes are 0 to
5 percent (fig. 3). This unit makes up about 22 percent of
the survey areas. It is about 30 percent Wilson soils, 26
percent Normangee soils, 22 percent Crockett soils, and
22 percent other soils.

Wilson soils are nearly level to gently sloping and are
on ridgetops and foot slopes. These soils are somewhat
poorly drained. The surface layer is very dark gray,
slightly acid silt loam about 6 inches thick. Between
depths of 6 and 9 inches, the soil is very dark gray,
medium acid clay loam. Between depths of 9 and 28
inches, the soil is very dark gray, slightly acid clay. Be-
tween depths of 28 and 39 inches, the soil is dark gray,
neutral clay. Between depths of 39 and 80 inches, the
soil is grayish brown, mildly alkaline clay that has light
olive brown and olive yellow mottles.

Normangee soils are gently sloping and are on tops
and sides of ridges. These soils are moderately well
drained. The surface layer is dark brown, slightly acid
clay loam about 7 inches thick. Between depths of 7 and
16 inches, the soil is brown, medium acid clay that has
red, reddish brown, and dark grayish brown mottles. Be-
tween depths of 16 and 28 inches, the soil is yellowish
brown, neutral clay that has mottles in shades of red and
brown. Between depths of 28 and 38 inches, the soil is
mottled grayish brown and light olive brown, mildly alka-
line clay. Between depths of 38 and 48 inches, the soil is
light olive brown, moderately alkaline clay that has gray-
ish brown mottles. Between depths of 48 and 57 inches,
the soil is mottled olive, light olive brown, and yellowish
brown, moderately alkaline clay. The underlying material
is light olive gray, moderately alkaline weathered shale to
a depth of 65 inches. It has light olive brown mottles.

Crockett soils are gently sloping and are on tops and
sides of ridges. These soils are moderately well drained.
The surface is very dark grayish brown, slightly acid loam
about 8 inches thick. Between depths of 8 and 17
inches, the sail is mottled brown and reddish brown,
slightly acid clay. Between depths of 17 and 29 inches,
the soil is mottled light olive brown and olive, slightly
acid clay. Between depths of 29 and 39 inches, the soil
is olive, neutral clay that has strong brown and yellowish
red mottles. Between depths of 39 and 51 inches, the
soil is olive brown, mildly alkaline clay. Between depths
of 51 and 59 inches, the soil is light olive brown, moder-
ately alkaline clay loam that has grayish brown and light
olive brown mottles. Between depths of 59 and 73
inches, the soil is mottled light gray and brownish yellow,
moderately alkaline loam.

Other soils are Parisian, Mabank, Lassiter, and Roxton
soils. Parisian and Mabank soils have a loamy surface
layer and a clayey subsoil. They are gently sloping and
nearly level and are on uplands. The loamy Lassiter and
clayey Roxton soils are frequently flooded and are on
bottom lands.

The soils in this unit have high potential for pasture
and hay. They have medium potential for crops and
range. They have very slow permeability, erode easily,
and are droughty. Potential for woodland is low because
of very slow permeability. There is no woodland grazing
in this unit. Soils in this unit are used mainly for range or
for pasture and hay.

The soils in this unit have medium potential for most
urban uses. Limiting factors are low strength and the
shrinking and swelling with changes in moisture content.
The potential for recreation is medium because of the
very slow permeability.

4. Trinity-Kaufman

Nearly level, very slowly permeable, clayey soils on flood
plains

This map unit consists of clayey soils that crack when
dry. Siopes are 0 to 1 percent. This unit makes up about
10 percent of the survey area. It is about 59 percent
Trinity soils, 33 percent Kaufman soils, and 8 percent
other soils.

Trinity soils are somewhat poorly drained. The surface
layer is very dark gray, moderately alkaline clay about 29
inches thick. Between depths of 29 and 72 inches, the
soil is black, moderately alkaline clay.

Kaufman soils are somewhat poorly drained. The sur-
face layer is black, slightly acid clay about 35 inches
thick. Between depths of 35 and 80 inches, the soil is
very dark gray, slightly acid clay that has olive brown and
dark yellowish brown mottles.

Other soils are Varro and Elbon soils. These soils are
frequently flooded, loamy soils on bottom lands.

Soils in this unit have high potential for pasture and
hay, woodland, and woodland grazing. Potential for
crops is medium because of flooding. There is no range
in this unit. _

The potential for urban uses and recreation is low
because of flooding, the clayey surface layer, and wet-
ness.

5. Whakana-Porum

Gently sloping to moderately steep, moderately perme-
able to very slowly permeable, loamy soils on uplands

This map unit consists of forested soils that have a
loamy surface layer and a loamy and clayey subsoil.
Slopes are 1 to 20 percent (fig. 4). This unit makes up
about 9 percent of the survey area. It is about 38 per-
cent Whakana soils, 15 percent Porum soils, and 47
percent other soils.

Whakana soils are gently sloping to moderately steep
and are on tops and sides of ridges of high terraces of
major streams. These soils are well drained and moder-
ately permeable. The surface layer is brown, medium
acid fine sandy loam about 15 inches thick. Between
depths of 15 and 25 inches, the soil is red, very strongly



acid clay loam. Between depths of 25 and 42 inches, the
soil is yellowish red, very strongly acid clay loam that has
vertical streaks of uncoated sand grains. Between
depths of 42 and 80 inches, the soil is red and yellowish
red, very strongly acid sandy clay loam that has vertical
streaks of uncoated sand grains.

Porum soils are strongly sloping to moderately steep
and are on sides of dissected high terraces of major
streams. These soils are moderately well drained and
very slowly permeable. The surface layer is dark grayish
brown, medium acid fine sandy loam about 3 inches
thick. Between depths of 3 and 7 inches, the soil is pale
brown, medium acid fine sandy loam. Between depths of
7 and 17 inches, the soil is red, very strongly acid clay
that has strong brown mottles. Between depths of 17
and 31 inches, the soil is yellowish red, very strongly
acid clay that has strong brown and light gray motties.
Between depths of 31 and 42 inches, the soil is yellow-
ish red, strongly acid sandy clay loam that has gray,
strong brown, and red mottles. Between depths of 42
and 65 inches, the soil is strong brown, medium acid
sandy clay loam that has light gray and yellowish red
mottles and vertical streaks of uncoated sand grains.

Other soils are Annona, Woodtell, Freestone, Derly,
Karma, Raino, Hicota, and Guyton soils. Annona, Wood-
tell, Freestone, and Derly soils are loamy, have a clay
subsoil, and are on uplands. Karma soils are loamy and
are on low terraces. Raino and Hicota soils are loamy
soils on mounds within areas of Derly and Freestone
soils. Guyton soils are loamy, are frequently flooded, and
are on narrow bottom lands.

The soils in this unit have medium potential for culti-
vated crops and pasture and hay because of slope and
erodibility. These soils are suited to corn, soybeans, im-
proved bermudagrass, clover, and fescue grass. There is
no range in this unit. Potential for woodland and wood-
land grazing is medium because of low fertility. The more
sloping soils are suited to these uses.

Potential of the soils in this unit for urban uses and
recreation is medium. Slope, shrinking and swelling with
moisture changes, and low strength are the main limiting
factors.

6. Severn-Caspiana-Desha

Nearly level to gently sloping, moderately rapidly perme-
able to very slowly permeable, loamy and clayey soils on
flood plains

This map unit consists of soils on bottom lands and
low stream terraces. Slopes are 0 to 5 percent (fig. 4).
This unit makes up about 4 percent of the survey area. It
is about 30 percent Severn soils, 17 percent Caspiana
soils, 16 percent Desha soils, and 37 percent other soils.

Severn soils are nearly level to gently sloping and are
on flood plains. These soils are well drained and moder-
ately rapidly permeable. The surface layer is reddish
brown, very fine sandy loam about 4 inches thick. Be-
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tween depths of 4 and 63 inches, the soil is reddish
brown, very fine sandy loam that has thin strata of loam
and many bedding planes. Many areas of Severn soils
have thin layers of silty clay loam overwash.

Caspiana soils are nearly level and are on low ter-
races. These soils are well drained and moderately per-
meable. The surface layer is dark brown, slightly acid silt
loam about 10 inches thick. Between depths of 10 and
16 inches, the soil is dark reddish brown, neutral silt
loam. Between depths of 16 and 19 inches, the soil is
dark brown, neutral silt loam. Between depths of 19 and
48 inches, the soil is reddish brown, neutral silt loam.
Between depths of 48 and 80 inches, the soil is yellow-
ish red, neutral silt loam.

Desha soils are nearly level and are in backswamp
areas and depressional meander belts. These soils are
somewhat poorly drained and very slowly permeable.
The surface layer is dark reddish brown, mildly alkaline
clay about 26 inches thick. Between depths of 26 and 70
inches, the soil is reddish brown, moderately alkaline
clay.

Other soils are Redlake, Belk, Muldrow, Norwood,
Harjo, and Kiomatia soils. Redlake, Belk, Muldrow, Nor-
wood, Harjo, and Kiomatia soils are nearly level to gently
sloping and are on flood plains. The clayey Redlake and
Belk soils and the loamy Muldrow and Norwood soils are
on bottom lands and are rarely inundated. The clayey
Harjo and the sandy Kiomatia soils are frequently
flooded.

The soils in this unit have high potential for cultivated
crops and pasture and hay. Row crops, forage crops,
legumes, and small grains grow well. Surface drainage
may be needed in some places that are somewhat
poorly drained or poorly drained. These soils are the
most productive and intensely cuitivated in the survey
area. Potential for woodland and woodland grazing is
high. There is no range.

The potential for most urban uses is low because of
flooding. Potential for recreation is low because of flood-
ing and a surface layer that is too clayey.

Land use considerations

Deciding which land should be used for crops, pasture
and hay, range, woodland, urban uses, or recreation is
an important issue in this survey area. Each year a
considerable amount of land is developed for each of
these uses. The general soil map is most helpful in the
general planning of development; however, it cannot be
used for the selection of sites for specific uses. In gener-
al, the soils that have high potential for crops, pasture
and hay, and range have low potential for urban uses
and recreation. The data about specific soils elsewhere
in this survey can be helpful in planning future land use.

General soil map units 1 and 6 have high potential for
crops and pasture and hay but low potential for urban
uses and recreation. The soils in these units are the
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most intensively cultivated in the survey area. They have
the highest natural fertility and largest yields of crops
and pasture and hay. Most are clay and are difficult to
cultivate.

Water erosion is a severe problem in map unit 1 where
there is continuous down-cutting of stream channels.
Wetness and flooding limit some of the soils in map unit
6. Proper surface drainage overcomes this limitation for
warm season crops. Map unit 1 has high potential for
range. Shrink-swell potential, low strength, corrosivity,
very slow permeability, clayey texture, wetness, and
flooding limit nonfarm uses of these soils. The soils in
map unit 6 are subject to flooding. The clayey soils in
map unit 1 form deep, wide cracks when dry. Sloping
areas are very unstable. Properly designed and carefully
installed development is very costly on these soils.

Map units 2, 3, 4, and 5 have medium potential for
farm crops and medium or high potential for pasture and
hay. Map unit 3 has medium potential for range. Map
units 2, 3, and 5 have medium potential for urban use
and recreation, but map unit 4 has only low potential
because of flooding. With the exception of the Whakana
soils in unit 5 and the soils in unit 4, the soils in these
map units have a loamy surface layer underlain by a
clayey subsoil. The droughty nature of the clayey subsoil
limits production of most warm season crops. The poten-
tial for cool season crops is high except on the some-
what poorly drained Wilson soils and the sloping Wood-
tell, Whakana, and Porum soils. Pasture and hay vyields
are high on all of these soils except Woodtell and Porum
soils. Wetness, shrink-swell potential, low strength, cor-
rosivity, and slope limit nonfarm uses of these soils.
Proper drainage, proper design, and careful installation
overcome these limitations. _

Slightly less than half of the soils in the survey area
have high or medium potential for woodland and wood-
land grazing. However, soils of the Houston Black-
Leson-Heiden and the Wilson-Normangee-Crockett map
units, are prairie soils and either do not grow trees natu-
rally or produce poor wood species. The Trinity-Kaufman
and Severn-Caspiana-Desha map units are bottom land
soils that have high potential for hardwoods. The
Annona-Freestone-Woodtell and Whakana-Porum map
unit are upland soils that have medium potential for pine
and hardwoods.

Vegetables and other specialty crops are suited to
soils of the Annona-Freestone-Woodtell and Whakana-
Porum map units. These map units are also suited to
such crops as peanuts, as are the Crockett soils of the
Wilson-Normangee-Crockett map unit. Alfalfa is well
suited to the moderately well drained and well drained
soils of the Severn-Caspiana-Desha map unit. Nurseries
and fruits are suited to Freestone and Whakana soils
where slope is not too steep.

Soil maps for detailed planning

The map units shown on the detailed soil maps at the
back of this publication represent the kinds of soil in the
survey area. They are described in this section. The
descriptions together with the soil maps can be useful in
determining the potential of a soil and in managing it for
food and fiber production; in planning land use and de-
veloping soil resources; and in enhancing, protecting,
and preserving the environment. More information for
each map unit, or soil, is given in the section “Use and
management of the soils.”

Preceding the name of each map unit is the symbol
that identifies the soil on the detailed soil maps. Each
soil description includes general facts about the soil and
a brief description of the soil profile. In each description,
the principal hazards and limitations are indicated, and
the management concerns and practices needed are
discussed.

The map units on the detailed soil maps represent an
area on the landscape made up mostly of the soil or
soils for which the unit is named. Most of the delinea-
tions shown on the detailed soil map are phases of soil
series.

Soils that have a profile that is almost alike make up a
soil series. Except for allowable differences in texture of
the surface layer or of the underlying substratum, all the
soils of a series have major horizons that are similar in
composition, thickness, and arrangement in the profile. A
soil series commonly is named for a town or geographic
feature near the place where a soil of that series was
first observed and mapped

Soils of one series can differ in texture of the surface
layer or in the underlying substratum and in slope, ero-
sion, stoniness, salinity, wetness, or other characteristics
that affect their use. On the basis of such differences, a
soil series is divided into phases. The name of a soi/
phase commonly indicates a feature that affects use or
management. For example, Whakana fine sandy loam, 1
to 5 percent slopes, is one of several phases within the
Whakana series.

Some map units are made up of two or more dominant
kinds of soil. Such map units are called soil complexes.

A soil complex consists of areas of two or more soils
that are so intricately mixed or so small in size that they
cannot be shown separately on the soil map. Each area
includes some of each of the two or more dominant
soils, and the pattern and proportion are somewhat simi-
lar in all areas. Whakana-Porum complex, 8 to 20 per-
cent slopes, is an example.

Most map units include small, scattered areas of soils
other than those that appear in the name of the map
unit. Some of these soils have properties that differ sub-
stantially from those of the dominant soil or soils and
thus could significantly affect use and management of
the map unit. These soils are described in the descrip-
tion of each map unit. Some of the more unusual or



strongly contrasting soils that are included are identified
by a special symbol on the soil map.

Most mapped areas include places that have little or
no soil material and support little or no vegetation. Such
places are called miscellaneous areas; they are delineat-
ed on the soil map and given descriptive names. Urban
land is an example. Some of these areas are too small
to be delineated and are identified by a special symbol
on the soil map.

The acreage and proportionate extent of each map
unit are given in table 3, and additional information on
properties, limitations, capabilities, and potentials for
many soil uses is given for each kind of soil in other
tables in this survey. (See “‘Summary of tables.”) Many
of the terms used in describing soils are defined in the
Glossary.

i—Ambia clay loam, frequently flooded. This deep,
nearly level soil is on wide flood plains of streams that
drain prairie and forested soils. A few, deep scour chan-
nels and sloughs are present. Slopes are slightly con-
cave and range from O to 1 percent.

Typically, the surface layer is very dark grayish brown,
slightly acid clay loam about 7 inches thick. Between
depths of 7 and 16 inches, the soil is grayish brown, very
strongly acid clay loam that has dark yellowish brown
mottles. Between depths of 16 and 33 inches, the soil is
dark grayish brown, strongly acid clay that has dark
yellowish brown and gray mottles. Between depths of 33
and 69 inches, the soil is dark gray, medium acid clay
that has dark grayish brown mottles. Between depths of
69 and 80 inches, the soil is very dark gray, neutral clay.

This soil is somewhat poorly drained. Permeability is
very slow, and available water capacity is high. Runoff is
very slow, and the water erosion hazard is slight. The
soil is inundated 3 to 5 times per year for periods of 2 to
7 days. The seasonal high water table is at a depth of
less than 1.5 feet.

Included with this soil in mapping are small areas of
Guyton soils and poorly drained, gray, clayey soils. Also
included are a few areas of soils protected by levees
and channels; these areas flood once every 2 to 5 years.
Areas of included soils are as large as 60 acres and
make up less than 20 percent of any mapped area.

This soil is used mainly for pasture. The potential for
pasture and hay is high. Dallisgrass, tall fescue, white
clover, and singletary peas are well suited to this soil.
The potential for crops is low because of fiooding. Areas
that can be protected from flooding have high potential
for crops. :

About 25 percent of the area of this soil is in hard-
wood timber. The potential for hardwood trees is high.
Wooded areas can be maintained or improved by pro-
tecting them from fire, removing or controlling inferior
species, planting suitable species, and selectively har-
vesting the trees on a planned schedule. The potential
for woodland grazing and for wetland wildlife habitat is
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high. Management considerations include proper stock-
ing and controlled grazing.

This soil has low potential for urban uses and recrea-
tion because of flooding.

Capability subclass Vw; woodland group 2w; Clayey
Bottomland grazing group.

2—Annona loam, 1 to 4 percent siopes. This deep,
gently sloping soil is on tops and sides of ridges. Natural
drainageways are common. Areas are oblong in shape
and range from 5 acres to about 1,500 acres in size.

Typically, the surface layer is dark grayish brown,
slightly acid loam about 4 inches thick. Between depths
of 4 and 9 inches, the soil is light yellowish brown,
strongly acid loam that has light grayish brown and
brownish yellow mottles. Between depths of 9 and 16
inches, the soil is dark red, very strongly acid clay that
has gray mottles. Between depths of 16 and 26 inches,
the soil is light brownish gray, very strongly acid clay that
has dark red and gray mottles. Between depths of 26
and 42 inches, the soil is gray, strongly acid clay that
has dark red and yellowish brown mottles. Between
depths of 42 and 55 inches, the soil is yellowish brown,
slightly acid clay that has gray and reddish brown mot-
tles. Between depths of 55 and 75 inches, the soil is
mottled gray and yellowish brown, mildly alkaline clay.

This soil is somewhat poorly drained. Permeability is
very slow, and available water capagcity is high. Runoff is
slow, and the water erosion hazard is moderate if slopes
are not protected. The soil is seasonally wet or droughty,
and it cracks when dry. The seasonal high water table is
at a depth of 2 to 4 feet.

Included with this soil in mapping are small areas of
Freestone and Woodtell soils. Freestone soils are on
narrow ridgetops and foot slopes near natural drain-
ageways and on scattered circular mounds 10 to 25 feet
across and 1 to 2 feet high in areas where slopes are
less than 2 percent. Woodtell soils are along natural
draingeways where slope is more than 4 percent. Also
included are areas of Annona soils from which the sur-
face layer was removed by erosion. Included soils make
up less than 15 percent of any mapped area.

This soil is used mainly for pasture and hay. The
potential for grasses and legumes is medium. Bahia-
grass, tall fescue, crimson clover, arrowleaf clover, and
vetch are well suited to this soil. The potential for crops
is low. Low fertility, acid condition, and the droughty,
clayey subsoil limit production. Growing close-spaced
cover crops and soil-improving crops and incorporating
plant residue into the soil help to control erosion and
maintain tilth and productivity. Terraces are needed if
row crops are grown. Lime is often needed.

This soil has medium potential for trees. Wooded
areas can be maintained or improved by protecting them
from fire, removing or controlling inferior species, plant-
ing suitable species, and selectively harvesting the trees
on a planned schedule. Potential is medium for wood-
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land grazing and high for openland and woodland wildlife
habitat. Management considerations include proper
stocking and controlied grazing.

This soil has medium potential for most urban uses.
Shrinking and swelling, low strength, corrosivity, and wet-
ness can be partially overcome by good design and
careful installation. The potential is low for recreation
because of wetness and very slow permeability.

Capability subclass llle; woodland group 4c; Tight
Sandy Loam grazing group.

3—Annona-Urban land complex, 1 to 4 percent
slopes. This complex is on gently sloping ridges and
side slopes. Slopes range from slightly convex to slightly
concave. This complex is about 47 percent Annona soil,
43 percent Urban land, and 10 percent other soils. The
parts of this complex are so intricately mixed that it is
not practical to separate them at the scale of the soil
map.

Typically, the Annona soil has a surface layer of dark
grayish brown, slightly acid loam about 4 inches thick.
Between depths of 4 and 9 inches, the soil is light
yellowish brown, strongly acid loam that has light grayish
brown and brownish yellow mottles. Between depths of 9
and 16 inches, the soil is dark red, very strongly acid
clay that has gray mottles. Between depths of 16 and 26
inches, the soil is light brownish gray, very strongly acid
clay that has dark red and gray mottles. Between depths
of 26 and 42 inches, the soil is gray, strongly acid clay
that has dark red and yellowish brown mottles. Between
depths of 42 and 55 inches, the soil is yellowish brown,
slightly acid clay that has gray and reddish brown mot-
tles. Between depths of 55 and 75 inches, the soil is
mottled gray and yellowish brown, mildly alkaline clay.

The Annona soil is somewhat poorly drained. Perme-
ability is very slow, and available water capacity is high.
Runoff is slow, and the water erosion hazard is moderate
if slopes are not protected. The seasonal high water
table is at a depth of 2 to 4 feet.

Urban land consists of works, structures, and cuts and
fills. The original soils have been altered and disturbed
so that they cannot be classified. The main works and
structures are single-unit dwellings, sidewalks, patios,
driveways, streets, apartments, shopping centers, service
stations, schools, churches, and paved parking lots.
Most yards are topped with 2 to 10 inches of imported
loamy material.

Runoff is rapid. Water reaches major drains quickly.

Included with this complex in mapping are small areas
of Freestone, Hicota, and Woodtell soils and loamy soils
on narrow flood plains.

This complex has high potential for many trees, flow-
ers, shrubs, and lawn grasses. Lime may be needed.

The complex has medium potential for most urban
uses. Shrinking and swelling, low strength, corrosivity,
very slow permeability, and wetness can be partially
overcome by good design and careful installation. The

potential for recreation is low because of wetness and

very slow permeability.

Not placed in a capability subclass, range site, wood-
land group, or grazing group.

4—Austin silty clay, 1 to 3 percent slopes. This
moderately deep, gently sloping soil is on tops and sides
of ridges. Areas are oblong and follow the contour of the
landscape. They range from 5 acres to about 45 acres in
size.

Typically, the surface layer is very dark brown, moder-
ately alkaline silty clay about 5 inches thick. Between
depths of 5 and 12 inches, the soil is very dark grayish
brown, moderately alkaline silty clay. Between depths of
12 and 27 inches, the soil is brown, moderately alkaline
silty clay. Between depths of 27 and 37 inches, the soil
is pale brown, moderately alkaline silty clay loam that
has brownish yellow and yellow mottles; 30 percent of
this layer is platy chalk fragments. The underlying materi-
al is white and very pale brown platy chalk to a depth of
44 inches.

This soil is well drained. Permeability is moderately
slow, and available water capacity is low. Runoff is
medium, and the water erosion hazard is moderate. The
soil is crumbly and is moderately difficult to work. Root-
ing depth is limited.

Included with this soil in mapping are small areas of
Stephen soils and soils that have a noncalcareous sur-
face layer and small amounts of carbonate clay above
the underlying material. These soils are in no particular
pattern. They are generally smaller than 4 acres and
make up less than 20 percent of any mapped area.

This soil is used mainly for crops. The potential is
medium for row crops and high for small grains and cool
season legumes. Restricted rooting depth limits produc-
tion of warm season crops. Growing cover crops and
soil-improving crops and incorporating plant residue into
the soil help to control erosion and maintain tilth and
productivity. Terraces are needed if row crops are grown.
The potential for pasture and hay is medium. Tall fescue,
kleingrass, black medic, vetch, and singletary peas are
well suited to this soil.

This soil has high potential for range and medium
potential for openland and rangeland wildlife habitat. The
climax plant community is tall and mid grasses. Manage-
ment considerations include proper stocking, controlled
grazing, and brush management.

This soil has medium potential for most urban uses.
Shrinking and swelling, low strength, and depth to rock
can be overcome by good design and careful installation.
The potential for recreation is low because of the clayey
surface layer.

Capability subclass llle; Clay Loam range site.

5—Belk clay. This deep, nearly level soil is on swales
and low ridges on flood plains. Areas are oblong and
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range from 10 to 175 acres in size. Slopes are slightly
convex and are 0 1o 1 percent.

Typically, the surface layer is reddish brown, moder-
ately alkaline clay about 26 inches thick. Between
depths of 26 and 73 inches, the soil is stratified reddish
brown, moderately alkaline silt loam in the upper part
and stratified yellowish red, moderately alkaline silt loam
in the lower part.

This soil is well drained. Permeability is very slow, and
available water capacity is high. Runoff is slow, and the
water erosion hazard is slight. The soil is rarely to com-
monly flooded. A seedbed is moderately difficult to pre-
pare because of the clayey texture and the slow rate at
which the soils dries.

Included with this soil in mapping are small areas of
Redlake and Severn soils. Redlake soils are in low,
slightly concave areas commonly farthest away from the
river channel. Severn soils are on long, narrow, low
ridges. Also included are a few small areas of Belk soils
that are in low lying areas near the channel and. are
subject to occasional flooding. Included soils make up
less than 20 percent of any mapped area.

- This soil is used mainly for crops. The potential for row
crops, small grains, and alfalfa is high. Incorporating
plant residue into the soil helps to maintain organic
matter content and tilth. Growing deep-rooted crops
helps to improve structure and permeability. The poten-
tial for pasture and hay is high. Tall fescue, johnson-
grass, black medic, white clover, vetch, and singletary
peas are well suited to this soil.

This soil has high potential for trees. Wooded areas
can be maintained or improved by protecting them from
fire, removing or controlling inferior species, planting suit-
able species, and selectively harvesting the trees on a
planned schedule. The potential for woodland grazing
and for woodland wildlife habitat is high. Management
considerations include proper stocking and controlled
grazing.

The potential for urban uses is low because of the
flood hazard. The potential for recreation is low because
of the clayey surface layer and very slow permeability.

Capability subclass Iliw; woodland group 2¢; Clayey
Bottomland grazing group.

6—Benklin siit loam. This deep, nearly level soil is
along major streams on terraces above the level of
flooding. Areas are long and narrow and range from 5
acres to about 350 acres in size. Slopes are slightly
concave and range from O to 1 percent.

Typically, the surface layer is very dark grayish brown,
neutral silt loam about 6 inches thick. Between depths of
6 and 18 inches, the soil is very dark brown, neutral
loam. Between depths of 18 and 33 inches, the soil is
very dark grayish brown, neutral loam that has dark gray-
ish brown and brown mottles. Between depths of 33 and
41 inches, the soil is dark grayish brown, mildly alkaline
clay loam that has brown and yellowish brown mottles.
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Between depths of 41 and 63 inches, the soil is mottled
yellowish brown and grayish brown, mildly alkaline clay
loam.

This soil is somewhat poorly drained. Permeability is
moderately slow, and available water capacity is high.
Runoff is slow, and the water erosion hazard is slight.
The seasonal high water table is at a depth of 1 foot to
3 feet. A few small areas are subject to brief flooding
from runoff from adjacent uplands.

Included with this soil in mapping are small areas of
Elbon, Kaufman, Lassiter, and Trinity soils in narrow
drainageways. Lassiter soils are aiso on alluvial fans of
natural drainageways. A few areas of alkali soils smaller
than two acres are in some mapped areas. Inciuded
soils make up less than 12 percent of any mapped area.

About half of the area of this soil is used for crops.
The potential for row crops and small grains is high.
Incorporating plant residue into the soil helps to maintain
organic matter content and tiith. Some areas need pro-
tection from runoff from higher lying soils. Other areas
need graded drainage channels and properly laid out
rows to remove excess water. Timely and limited tillage
reduces compaction. The potential for pasture and hay is
high. Bahiagrass, dallisgrass, improved bermudagrass,
tall fescue, white clover, and singletary peas are well
suited to this soil.

The potential for trees is high. Wooded areas can be
maintained or improved by protecting them from fire,
removing or controlling inferior species, planting suitable
species, and selectively harvesting the trees on a
planned schedule. The potential for woodland grazing
and for openland and woodland wildlife habitat is high.
Management considerations include proper stocking and
controlled grazing.

This soil has medium potential for most urban uses.
Wetness and low strength can be overcome by good
design and careful installation. The potential for recrea-
tion is medium. Wetness restricts use during some sea-
sons.

Capability subclass llw; woodland group 20; Loamy
Bottomland grazing group.

7—Bernaldo fine sandy loam, 1 to 3 percent
slopes. This deep, gently sloping soil is on tops and
sides of ridges. Areas are irregular to oblong in shape
and range from 12 to 75 acres in size.

Typically, the surface layer is brown, slightly acid fine
sandy loam about 9 inches thick. Between depths of 9
and 16 inches, the soil is light yellowish brown, slightly
acid fine sandy loam. Between depths of 16 and 25
inches, the soil is yellowish brown, medium acid sandy
clay loam that has strong brown mottles. Between
depths of 25 and 32 inches, the soil is yellowish brown,
very strongly acid sandy clay loam that has strong brown
and red mottles. Between depths of 32 and 65 inches,
the soil is yellowish brown, very strongly acid sandy clay
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loam that has light brownish gray and red mottles and
vertical streaks of uncoated sand grains.

This soail is well drained. Permeability is moderate, and
available water capacity is medium. Runoff is slow, and
the water erosion hazard is moderate. The seasonal high
water table is at a depth of 2.5 to 5 feet. Bare areas
crust after rain and are susceptible to wind erosion.

Included with this soil in mapping are small areas of
Freestone soils and a few scattered areas of soils on
mounds that have a fine sandy loam surface layer about
28 inches thick. Freestone soils are in slightly concave
areas near small side drainageways. A few small areas
of Bernaldo soils that have slopes of as much as 5
percent are also included. Included soils make up less
than 15 percent of any mapped area.

Nearly all areas of this soil are used for pasture and
hay. The potential for bahiagrass, lovegrass, arrowleaf
clover, crimson clover, and vetch is high. The potential
for crops is-high. Peanuts and truck crops are well suited
to this soil. Growing cover crops and soil-improving
crops and incorporating plant residue into the soil help to
control erosion and maintain tilth and productivity. Ter-
races are needed if row crops are grown. Lime is
needed in some places.

The potential for trees is high. Wooded areas can be
maintained or improved by protecting them from fire,
removing or controlling inferior species, planting suitable
species, and selectively harvesting the trees on a
planned schedule. The potential is medium for woodland
grazing and high for openland and woodland wildlife
habitat. Management considerations include proper
stocking and controlled grazing.

This soil has high potential for urban uses. Low
strength and wetness can easily be overcome by good
design and careful installation. The potential for recrea-
tion is high.

Capability subclass lle; woodland group 20; Sandy
Loam grazing group.

8—Burleson clay, 0 to 1 percent slopes. This deep,
nearly level soil is on high alluvial stream terraces and
ridgetops. Undisturbed areas have gilgai microrelief.
Areas are oblong and range from 8 acres to about 250
acres in size.

Typically, the surface layer is very dark gray, neutral
clay about 5 inches thick. Between depths of 5 and 22
inches, the soil is black, neutral clay. Between depths of
22 and 57 inches, the soil is very dark gray, mildly
alkaline clay. Between depths of 57 and 80 inches, the
soil is dark gray, calcareous clay in the upper part and
gray, moderately alkaline clay that has light brownish
gray, light olive brown, and yellowish brown mottles in
the lower part.

This soil is moderately well drained. Permeability is
very slow, and available water capacity is medium. Water
enters the soil rapidly when it is dry and cracked and
very slowly when it is moist. Runoff is slow, and the
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water erosion hazard is slight. At times, flat areas remain
wet and delay planting early in spring. The soil is difficult
to work. A thick crust forms on the surface when dry.

Included with this soil in mapping are small areas of
Houston Black and Wilson soils. These soils are in a
random pattern and make up less than 12 percent of
any mapped area.

This soil is used mainly for crops. The potential for row
crops is high. Growing deep rooted, soil-improving crops
and incorporating plant residue into the soil help to main-
tain tilth and productivity. Delaying cultivation a few days
until the soil is dry reduces compaction. Rows should be
so laid out that excess water will drain away. The poten-
tial for pasture and hay is high. Grazing when the soil is
wet causes poor tilth in the surface layer. Tall fescue,
white clover, arrowleaf clover, black medic, and single-
tary peas are well suited to this soil.

The potential for range is high. The climax plant com-
munity is tall and mid grasses. Management consider-
ations include proper stocking, controlled grazing, and
brush management. The potential for openland wildlife
habitat is medium.

This soil has low potential for most urban uses. Shrink-
ing and swelling, low strength, wetness, very slow per-
meability, and corrosivity can be partially overcome by
good design and careful installation. The potential for
recreation is low. The clayey surface layer, very slow
permeability, and slow runoff are limitations.

Capability subclass |lw; Blackland range site.

9—Caspiana silt loam. This deep, nearly level soil is
on stream terraces. Areas are oblong and range from 20
to 350 acres in size. Slopes are plane and range from 0
to 1 percent. _

Typically, the surface is dark brown, slightly acid silt
loam about 10 inches thick. Between depths of 10 and
16 inches, the soil is dark reddish brown, neutral silt
loam. Between depths of 16 and 19 inches, the soil is
dark brown, neutral silt loam. Between depths of 19 and
48 inches, the soil is reddish brown, neutral silt loam.
Between depths of 48 and 80 inches, the soil is yellow-
ish red, neutral silt loam.

This soil is well drained. Permeability is moderate, and
available water capacity is high. Runoff is slow, and the
water erosion hazard is slight. The soil dries early in
spring, and cultivation is easy.

Included with this soil in mapping are small areas of
Benklin soils. These soils are in slightly depressional
areas and make up less than 10 percent of any mapped
area. Also included are a few areas of soils that are fine
sandy loam to a depth of about 30 inches and reddish
loam below.

This soil is used mainly for crops. The potential for row
crops, small grains, and alfalfa is high. Incorporating
plant residue into the soil aids in maintaining tilth and
productivity. Cultivation should be timely and limited. The
potential for pasture and hay is high. Tall fescue, klein-
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grass, vetch, arrowleaf clover, and white clover are well
suited to this soil.

This soil has high potential for trees. Wooded areas
can be maintained or improved by protecting them from
fire, removing or controlling inferior species, planting suit-
able species, and selectively harvesting the trees on a
planned schedule. The potential for woodland grazing
and for openland and woodland wildlife habitat is high.
Management considerations include proper stocking and
controlled grazing.

The potential for urban use is medium. Shrinking and
swelling and low strength can be easily overcome by
good design and careful installation; however, flooding is
possible under abnormal conditions. The potential for
recreation is high.

Capability class I; woodland group 20; Loamy Bottom-
land grazing group.

10—Crockett loam, 1 to 3 percent slopes. This
deep, gently sloping soil is on tops and sides of ridges.
Areas are oblong and follow the contour of the slope.
They average about 50 acres in size.

Typically, the surface layer is very dark grayish brown,
slightly acid loam about 8 inches thick. Between depths
of 8 and 17 inches, the soil is mottled brown and reddish
brown, slightly acid clay. Between depths of 17 and 29
inches, the soil is mottied light olive brown and olive,
slightly acid clay. Between depths of 29 and 39 inches,
the soil is olive, neutral clay that has strong brown and
yellowish red mottles. Between depths of 39 and 51
inches, the soil is olive brown, mildly alkaline clay. Be-
tween depths of 51 and 59 inches, the sail is light olive
brown, moderately alkaline clay loam that has grayish
brown and light olive brown mottles. Between depths of
59 and 73 inches, the soil is mottled light gray and
brownish yellow, moderately alkaline loam.

This soil is moderately well drained. Permeability is
very slow, and available water capacity is high. Runoff is
medium, and the water erosion hazard is moderate. The
soil is seasonally wet or droughty and cracks when dry.

included with this soil in mapping are- small areas of
Normangee, Parisian, and Wilson soils. Normangee soils
are in eroded areas. Parisian soils are in a random pat-
tern in areas that have never been cultivated. Wilson
soils are in concave areas near drainageways and foot
slopes. Included soils make up less than 25 percent of
any mapped area. ’

This soil is used mainly for pasture and hay. The
potential for grasses and legumes is medium. Kleingrass,
lovegrass, bahiagrass, ryegrass, and vetch are suited to
this soil. This soil has medium potential for row crops
and high potential for small grains. Low fertility and the
droughty nature of this soil limit production. Growing
cover crops and soil-improving crops and incorporating
plant residue into the soil help to control erosion and
maintain productivity and tilth. Contour farming and ter-
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races are needed to control erosion if row crops are
grown.

This soil has medium potential for range and for open-
land and rangeland wildlife habitat. The climax plant
community is tall and mid grasses. Management consid-
erations include proper stocking, controlled grazing, and
brush management.

This soil has medium potential for most urban uses.
Shrinking and swelling, low strength, and very slow per-
meability can be partially overcome by good design and
careful installation. The potential for recreation is
medium because of very slow permeability.

Capability subclass llle; Claypan Prairie range site.

11—Deport clay, 0 to 1 percent slopes. This deep,
nearly level soil is on old stream terraces. Undisturbed
areas have gilgai microrelief. Areas are irregular in‘shape
and range from 5 acres to more than 500 acres in. size.

Typically, the surface layer is dark gray, medium"acid
clay that is about 43 inches thick and has brownish
yellow mottles in the lower part. Between depths of 43
and 65 inches, the soil is mottled gray and light brownlsh
gray, moderately alkaline clay.

This soil is somewhat poorly drained. Permeability is
very slow, and available water capacity is medium. Water
enters the soil rapidly when it is dry and cracked and
very slowly when it is moist. Runoff is medium, and the
water erosion hazard is slight. The soil is seasonally wet
and is difficult to work. The seasonal hlgh water table is
at a depth of less than 2 feet. Planting is delayed on this
soil early in spring. A thick crust forms on the surface
when dry.

Included with this soil in mapping are small areas of
Burleson and Derly soils. These soils are in no particular
pattern. Areas are smaller than 3 acres and make up
less than 8 percent of any mapped area.

This soil is used mainly for pasture and hay. It has
medium potential for grasses and legumes. Tall fescue,
bahiagrass, arrowleaf clover, and singletary peas are
suited to this soil. Grazing when the soil is wet compacts
the surface layer. The potential for crops is medium. Low
fertility and wetness limit production. Growing deep
rooted, soil-improving crops and incorporating plant resi-
due into the soil help to maintain tilth and productivity.
Tillage should be timely and limited. '

This soil has medium potential for range and openiand
wildlife habitat. Management considerations include
proper stocking, controlled grazing, and brush manage-
ment.

This soil has low potential for urban uses. Shrinking
and swelling, low strength, very slow permeability, corro-
sivity, and wetness can be partially overcome by good
design and careful installation. The potential for recrea-
tion is low because of seasonal wetness, clayey surface
layer, and very slow permeability.

Capability subclass Illw; Blackland range site.
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12—Deport clay, 1 to 3 percent slopes. This deep,
gently sloping soil is on foot slopes and sides of ridges.
Undisturbed areas have gilgai microrelief. Areas are
oblong and follow the contour of the slope. They range
from 5 acres to about 125 acres in size.

Typically, the surface layer is dark gray, medium acid
clay that is about 25 inches thick and has grayish brown
and yellowish brown mottles in the lower part. Between
depths of 25 and 65 inches, the soil is gray, slightly acid
clay that has strong brown and light yellowish brown
mottles. Between depths of 65 and 70 inches, the soil is
gray, mildly alkaline shaly clay that has light yellowish
brown and brownish yellow mottles.

This soil is somewhat poorly drained. Permeability is
very slow, and available water capacity is medium. When
the surface is dry and cracked, water enters the soil
rapidly. When the cracks swell shut, water enters very
slowly. Runoff is slow, and the water erosion hazard is
moderate. The seasonal high water table is at a depth of
less than 2 feet. The soil is difficult to work. A thick crust
forms on the surface layer when the soil is dry.

Included with this soil in mapping are small areas of
Leson and Wilson soils. Leson soils are in a random
pattern. Wilson soils are on foot slopes and near drain-
ageways. These included soils make less than 20 per-
cent of any mapped area. Also included are a few areas
of soils that have slopes of as much as 4 percent. These
soils make up as much as 30 percent of some mapped
areas.

This soil is used mainly for pasture and hay. It has
medium potential for pasture and hay. Tall fescue, arrow-
leaf clover, black medic, vetch, and singletary peas are
suited to this soil. Seedbed preparation is difficult. Graz-
ing when the soil is wet causes poor tilth in the surface
layer. The potential for crops is medium. Growing cover
crops, deep rooted crops, and soil-improving crops and
incorporating plant residue into the soil help to maintain
tilth and productivity and control erosion. Contour farm-
ing and terraces are needed if row crops are grown.

This soil has medium potential for range and openland
wildlife habitat. The climax plant community is tall and
mid grasses. Controlled grazing, proper stocking, and
brush management are management considerations.

The potential for most urban uses is low. Shrinking
and swelling, low strength, corrosivity, and wetness can
be partially overcome by good design and careful instal-
lation. The potential for recreation is low because of the
clayey surface layer and very slow permeability.

Capability subclass lile; Blackland range site.

13—Deport-Urban land complex, 0 to 2 percent
slopes. This complex is on nearly level to gently sloping
uplands. This complex is about 53 percent Deport soil,
37 percent Urban land, and 10 percent other soils. The
parts of this complex are so intricately mixed that it is
not practical to separate them at the scale of the soil
map.
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Typically, the Deport soil has a surface layer of dark
gray, medium acid clay that is about 25 inches thick and
has grayish brown and yellowish brown mottles in the
lower part. Between depths of 25 and 65 inches, the soil
is gray, slightly acid clay that has strong brown and light
yellowish brown mottles. The underlying material, to a
depth of 70 inches, is gray, mildly alkaline shaly clay that
has light yellowish brown and brownish yellow mottles.

The Deport soil is somewhat poorly drained. Perme-
ability is very slow, and available water capacity is
medium. Runoff is medium, and the water erosion hazard
is moderate. These soils crack when dry. Cultivation is
difficult. The seasonal high water table is at a depth of
less than 2 feet.

Urban land consists of works, structures, and cuts and
fills. The origina! soils have been altered and disturbed
so that they cannot be classified. The main works and
structures are railroads, warehouses, factories, and
paved parking lots. There are a few service stations and
single-unit houses that have adjacent driveways, streets,
and patios. Many yards are topped with 2 to 12 inches of
imported loamy material.

Included with this complex in mapping are small areas
of Leson and Wilson soils. Included soils make up about
10 percent of any mapped area.

The soils in this complex have medium potential for
many trees, shrubs, flowers, and lawn grasses. Seedbed
preparation is difficult. The potential for most urban uses
is low. Shrinking and swelling, low strength, very siow
permeability, and wetness can be partially overcome by
good design and careful installation. The potential for
recreation is low because of wetness, very slow perme-
ability, and the clayey surface layer.

Not placed in a capability subclass, range site, wood-
tand group, or grazing group.

14—Derly silt loam, 0 to 1 percent slopes. This
deep, nearly level soil is on broad, upland flats. Soils are
oblong and average about 50 acres in size.

Typically, the surface layer is grayish brown, very
strongly acid silt loam about 2 inches thick. Between
depths of 2 and 9 inches, the soil is light gray, very
strongly acid silt loam. Between depths of 9 and 13
inches, the soil is light brownish gray, very strongly acid
silty clay loam that contains pockets of light gray silt
loam. Between depths of 13 and 22 inches, the soil is
light brownish gray, very strongly acid silty clay that con-
tains vertical streaks of light gray silt loam. Between
depths of 22 and 37 inches, the soil is grayish brown,
strongly acid clay that has yellowish brown mottles. Be-
tween depths of 37 and 56 inches, the soil is grayish
brown, medium acid clay that has brown mottles and
dark grayish brown coats on peds. Between depths of
56 and 72 inches, the soil is grayish brown, slightly acid
clay that has brown, strong brown, and light grayish
brown mottles. Between depths of 73 and 80 inches, the
soil is mottled light gray and light brownish gray, neutral
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clay that has yellowish brown and brownish yellow mot-
tles.

This soil is poorly drained. Permeability is very slow,
and available water capacity is high. Runoff is very slow,
and the water erosion hazard is slight. This soil is sea-
sonally wet or droughty and cracks when dry.

included with this soil in mapping are small areas of
Raino soils and soils that are similar to Derly soils but
that have a surface layer of silty clay loam. The Raino
soils are on scattered mounds. Included soils make up
less than 20 percent of any mapped area.

This soil is used mainly for pasture and hay. The
potential for grasses and legumes is low. The potential
for crops is low. Low fertility, wetness, acid condition,
and the droughty nature of the clayey subsoil limit pro-
duction.

The potential for trees is medium. Wooded areas can
be maintained or improved by protecting them from fire,
removing or controlling inferior species, planting suitable
species, and selectively harvesting the trees on a
planned schedule. The potential is medium for woodland
grazing and high for wetland wildlife habitat. Manage-
ment considerations include controlled grazing and
proper stocking.

The potential for urban uses is low. Shrinking and
swelling, low strength, corrosivity, and wetness can be
partially overcome by good design and careful installa-
tion. This soil has low potential for recreation because of
very slow permeability and seasonal wetness.

Capability subclass Illlw; woodland group 4w;
Flatwoods grazing group.

15—Derly-Raino complex. This complex is on nearly
level, broad ridgetops and foot slopes. Oblong mounds
protrude in a random pattern. The mounds are 20 to 125
feet across, 2 to 4.5 feet high, and 5 to 300 feet apart.
Areas are irregular in shape and range from 5 acres to
more than 1,000 acres in size. Slopes are concave and
range from O to 1 percent. This complex is about 69
percent Derly soil, 23 percent Raino soil, and 8 percent
other soils. Areas of these soils are so small and intri-
cately mixed that it is not practical to separate them at
the scale of the soil map. The Derly soil is between the
mounds in winding drainageways without channels or in
shallow, ponded areas. The Raino soil is on the mounds.

Typically, the Derly soil has a surface layer of grayish
brown, medium acid silt loam about 3 inches thick. Be-
tween depths of 3 and 8 inches, the soil is light brownish
gray, very strongly acid silt loam that has light yellowish
brown mottles. Between depths of 8 and 12 inches, the
soil is light brownish gray, very strongly acid clay loam
that has light olive brown mottles and pockets of light
brownish gray material. Between depths of 12 and 31
inches, the soil is grayish brown, very strongly acid clay
that has vertical streaks of light brownish gray silt loam.
Between depths of 31 and 42 inches, the soil is grayish
brown, very strongly acid clay. Between depths of 42
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and 50 inches, the soil is grayish brown, strongly acid
clay that has yellowish brown mottles. Between depths
of 50 and 74 inches, the soil is light brownish gray,
slightly acid clay that has light olive brown mottles. Be-
tween depths of 74 and 80 inches, the soil is mottled
light gray and light brownish gray, neutral clay that has
brownish yellow mottles.

The Derly soil is poorly drained. Permeability is very
slow, and available water capacity is high. Runoff is very
slow, and the water erosion hazard is slight. This soil is
seasonally wet or droughty, and it cracks when dry. The
seasonal high water table is at a depth of less than 1.5
feet.

Typically, the Raino soil has a surface layer of brown,
medium acid fine sandy foam about 4 inches thick. Be-
tween depths of 4 and 25 inches, the soil is strong
brown, very strongly acid loam. Between depths of 25
and 36 inches, the soil is light yellowish brown, very
strongly acid loam that has light brownish gray, strong
brown, and red mottles and pockets of uncoated sand.:
Between depths of 36 and 42 inches, the soil is light
brownish gray, very strongly acid clay that has yelliowish
brown and red mottles and pockets of uncoated sand
and silt. Between depths of 42 and 59 inches, the soil is
light brownish gray, strongly acid clay that has yellowish
brown and yellowish red mottles. Between depths of 59
and 63 inches, the soail is mottled yellowish brown and
light brownish gray, medium acid clay that has yellowish
red mottles.

The Raino soil is moderately well drained. Permeability
is very slow, and available water capacity is high. Runoff
is slow, and the water erosion hazard is slight. The
seasonal high water table is at a depth of 2 to 5 feet.

Included with this complex in mapping are small areas
of Annona and Freestone soils. Annona soils are on low
ridges. Freestone soils are on low ridges and foot slopes
of mounds. These included soils make up less than 15
percent of any mapped area.

The soils of this complex are used mainly for pasture
and hay. They have medium potential for grasses and
legumes. Tall fescue, bahiagrass, lespedeza, and single-

. tary peas are suited to these soils. These soils have low

potential for crops because of low fertility, wetness, acid
condition, and the droughty nature of the Derly soil.
Liming the soil and draining water from between the
mounds are needed in places. Returning plant residue to
the soil and growing soil-improving crops help to main-
tain tilth and productivity.

This complex has medium potential for trees. Wooded
areas can be maintained or improved by protecting them
from fire, removing or controliing inferior species, plant-
ing suitable species, and selectively harvesting trees on
a planned schedule. The potential for woodland grazing
and openland and woodland wildlife habitat is medium.
Management considerations include controlled grazing
and proper stocking.
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The potential for urban use is low. Shrinking and swell-
ing, low strength, corrosivity, and wetness can be partial-
ly overcome by good design and careful installation. The
potential for recreation is low because of wetness and
very slow permeability.

Derly part in capability subclass lllw; woodland group
4w; Flatwoods grazing group. Raino part in capability
subclass llls; woodland group 3w; and Sandy Loam graz-
ing group.

16—Desha clay. This deep, nearly level soil is in
backswamps and depressional meander belts on the
flood plains of major streams. Areas are broad, long and
narrow, or irregular in shape and range from 10 acres to
more than 300 acres in size. A drainage system has
been installed in most areas. Slopes are slightly depres-
sional and range from O to 1 percent.

Typically, the surface layer is dark reddish brown,
mildly alkaline clay about 26 inches thick. Between
depths of 26 and 70 inches, the soil is reddish brown,
moderately alkaline clay.

This soil is somewhat poorly drained. Permeability is
very slow, and available water capacity is high. Runoff is
very slow, and the water erosion hazard is slight. Dam-
aging overflow during the warm growing ‘'season of crops
is rare. The soil is seasonally wet, and it cracks when
dry. The high water table is at a depth of less than 1
foot. Water ponds on the surface after heavy rains. A
seedbed is difficult to prepare because of the heavy clay
texture and the slow rate at which the soil dries in
spring.

Included with this soil in mapping are areas of Harjo
soils. These soils are in long and narrow depressions
where water ponds most of the year. Also included are a
few small, narrow bands of Desha soils that have slopes
of as much as 3 percent. Included soils make up less
than 8 percent of any mapped area.

This soil is used mainly for crops. The potential for row
crops is high. Management considerations are removing
excess water and maintaining organic matter content
and tilth. The soil is easily compacted if tilled when wet.
Growing deep rooted crops helps to open up the soil.
The potential for pasture and hay is high. Tall fescue,
white clover, burclover, vetch, and singletary peas are
well suited to this soil. Grazing when the soil is wet
causes poor tilth in the surface layer.

This soil has high potential for trees. Wooded areas
can be maintained or improved by protecting them from
fire, removing or controlling inferior species, planting suit-
able species, and selectively harvesting the trees on a
planned schedule. The potential for woodland grazing
and for wetland wildlife habitat is high. Management con-
siderations include proper stocking and controlled graz-
ing.

This soil has low potential for urban uses. Shrinking
and swelling, low strength, wetness, and flood hazard
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are limitations. The potential for recreation is low be-
cause of wetness and the clayey surface layer.

Capability subclass Illw; woodland group 2w; Clayey
Bottomland grazing group.

17—Elbon silty clay loam. This deep, nearly level soil
is on flood plains of streams that drain loamy and clayey
soils on prairies. Areas are protected from frequent
flooding by levees and deep channels on the flood
plains. Slopes are plane and range from 0 to 1 percent.

Typically, the surface layer is very dark grayish brown,
moderately alkaline silty clay loam about 18 inches thick
(fig. 5). Between depths of 18 and 41 inches, the soil is
dark grayish brown, moderately alkaline clay loam that
has very dark grayish brown, grayish brown, and brown
very fine sandy loam bedding planes. Between depths of
41 and 61 inches, the soil is very dark gray, moderately
alkaline clay that has grayish brown and brown bedding
planes in the upper part.

This soil is moderately well drained. Permeability is
moderately slow, and available water capacity is high.
Runoff is slow, and the water erosion hazard is slight
except for stream bank caving. These soils are rarely
flooded during the warm season. During the cool season
they are inundated about once every four years. The
seasonal high water table is at a depth of 2.5 to 3.5 feet.

Included with this soil in mapping are small areas of
Trinity and Varro soils. Trinity soils are near major
streams. Varro soils are on natural levees along streams.
Included soils make up less than 15 percent of any
mapped area.

This soil is used mainly for crops. The potential for row
crops, legumes, and small grains is high. Growing soil-
improving crops and incorporating plant residue into the
soil help to maintain productivity and tilth. The potential
for pasture and hay is high. Tall fescue, johnsongrass,
white clover, vetch, and alfalfa are well suited to this soil.

This soil has high potential for trees. Wooded areas
can be maintained or improved by protecting them from
fire, removing or controlling inferior species, planting suit-
able species, and selectively harvesting the trees on a
planned schedule. The potential for woodland grazing
and woodland wildlife habitat is high. Management con-
siderations include proper stocking and controlled graz-
ing.

This soil has low potential for urban uses. Shrinking
and swelling, low strength, and flooding are limitations.
The potential for recreation is low because of flooding
and the clayey surface layer.

Capability subclass llw; woodland group 2c; Clayey
Bottomland grazing group.

18—Elbon silty clay loam, frequently flooded. This
deep, nearly level soil is on flood plains of streams that
drain eroded loamy and clayey soils on uplands. Shallow
scour channels are common. Slopes are plane and
range from O to 1 percent.
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Typically, the surface layer is very dark grayish brown,
moderately alkaline silty clay loam that is about 21
inches thick and has thin pockets and lenses of very fine
sandy loam in the lower part. Between depths of 21 and
39 inches, the soil is dark grayish brown, moderately
alkaline silty clay loam that has bedding planes. Between
depths of 39 and 64 inches, the soil is very dark grayish
brown, moderately alkaline silty clay loam that has bed-
ding planes. Between depths of 64 and 80 inches, the
soil is dark grayish brown, moderately alkaline silty clay
loam that has thin lenses of very fine sandy loam.

This soil is moderately well drained. Permeability is
moderately slow, and available water capacity is high.
Runoff is slow, and the water erosion hazard is slight.
The soil is inundated for as long as 3 days 1 to 5 times
each year. Floods during the growing season of crops
are common. The seasonal high water table is at a
depth of 2.5 to 3.5 feet. _

Included with this soil in mapping are small areas of
Trinity and Varro soils. Varro soils are on natural levees
near stream channels. Trinity soils are on outer edges of
wide flood plains. Included soils make up less than 35
percent of any mapped area.

This soil is used for pasture and hay. The potential for
grasses and legumes, such as johnsongrass, tall fescue,
white clover, burclover, and singletary peas, is high. The
potential for crops is low because of frequent flooding.

This soil has high potential for trees. Wooded areas
can be maintained or improved by protecting them from
fire, removing or controlling inferior species, planting suit-
able species, and selectively harvesting the trees on a
planned schedule. The potential for woodland grazing
and woodland wildlife habitat is high. Management con-
siderations include proper stocking and controlled graz-
ing. ‘

The potential for urban uses and recreation is low
because of frequent flooding.

Capability subclass Vw; woodland group 2c¢; Clayey
Bottomland grazing group.

19—Ferris clay, 5 to 12 percent slopes, eroded.
This deep, sloping to strongly sloping soil is on sides of
ridges. Areas are long, irregular bands that follow the
contour of the landscape and range from 5 to 150 acres
in size. Nearly all areas of this soil were formerly cultivat-
ed. Erosion has removed 6 to 8 inches of the soil from
the upper parts of the side slopes. Natural drainageways
and uncrossable gullies 200 to 400 yards apart are
common. Many gullied areas have been smoothed.
Slopes are convex and range from 5 to 12 percent.

Typically, the surface layer is dark grayish brown, mod-
erately alkaline clay about 4 inches thick. Between
depths of 4 and 9 inches, the soil is light olive brown,
moderately alkaline clay. Between depths of 9 and 43
inches, the soil is olive, moderately alkaline clay that has
light brownish gray and light yellowish brown mottles.
Between depths of 43 and 55 inches, the underlying
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material is pale olive, stratified shale that has pale brown
mottles.

This soil is well drained. Permeability is very slow, and
available water capacity is high. Water enters rapidly
when the soil is dry and cracked and very slowly when it
is moist. Runoff is rapid, and the water erosion hazard is
severe. :

Included with this soil in mapping are small areas of
Heiden and Lamar soils. Heiden soils are on floot slopes.
Lamar soils are on rounded points that break into wide
bottom lands. Included soils make up less than 12 per-
cent of any mapped area. Severely gullied areas of 1 to
4 acres are common in some mapped areas.

This soil is used mainly for pasture. The potential for
pasture and hay is low. Seedbeds are difficult to prepare,
because gullies are apt to form before the soil can be
protected by vegetation. Sloping topography, past ero-
sion, and rapid runoff limit production. The potential for
crops is low.

The potential for range and openland wildlife habitat is
medium. The climax vegetation is tall and mid grasses.
Management considerations include proper stocking,
controlled grazing, and brush management.

This soil has low potential for urban uses. Shrinking
and swelling, low strength, and steep slopes can be
partially overcome by good design and careful installa-
tion. The potential for recreation is low because of the
clayey surface layer, very slow permeability, and steep
slopes.

Capability subclass Vle; Eroded Blackland range site.

20—Freestone-Hicota complex, 0 to 3 percent
slopes. This complex is on nearly level to gently sloping,
broad mounded ridges. Areas are irregular in shape, and
range from 12 acres to about 200 acres in size. This
complex is about 63 percent Freestone soil, 24 percent
Hicota soil, and 13 percent other soils. The areas of
these soils are so small and so intricately mixed that it is
not practical to separate them at the scale of the soil
map. The Freestone soil is between the mounds. The
Hicota soil is on oblong mounds that protrude in a
random pattern. In uncultivated areas, these mounds are
35 to 85 feet across, 24 to 44 inches high, and 50 to
200 feet apart. In cultivated areas, the mounds have
been smoothed by extensive cultivation.

Typically, the Freestone soil has a surface layer of
brown, slightly acid fine sandy loam about 6 inches thick.
Between depths of 6 and 16 inches, the soil is light
yellowish brown, medium acid fine sandy loam. Between
depths of 16 and 23 inches, the soil is yellowish brown,
strongly acid loam that has strong brown mottles. Be-
tween depths of 23 and 33 inches, the soil is yellowish
brown, strongly acid clay loam that has red and grayish
brown mottles. Between depths of 33 and 44 inches, the
soil is light gray, very strongly acid clay loam that has
dark red and yellowish brown mottles; uncoated sand
and silt grains are on vertical faces of peds. Between
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depths of 44 and 59 inches, the soil is light brownish
gray, medium acid clay that has dark red and yellowish
brown mottles. Between depths of 59 and 80 inches, the
soil is light brownish gray, medium acid clay loam that
has olive yellow, yellowish brown, and dark red mottles.

This Freestone soil is moderately well drained. Perme-
ability is slow, and available water capacity is medium.
Runoff is slow, and the water erosion hazard is slight.
The seasonal high water table is at a depth of 1 foot to
3 feet.

Typically the Hicota soil has a surface layer of brown,
slightly acid very fine sandy loam about 4 inches thick.
Between depths of 4 and 32 inches, the soil is light
yellowish brown, medium acid very fine sandy loam. Be-
tween depths of 32 and 44 inches, the soil is yellowish
brown, very strongly acid loam that has strong brown
mottles; uncoated sand and silt grains are on vertical
faces of peds. Between depths of 44 and 54 inches, the
soil is yellowish brown, very strongly acid clay loam that
has light brownish gray and red mottles. Between depths
of 54 and 67 inches, the soil is gray, very strongly acid
clay loam that has dark red and yellowish brown mottles.
Between depths of 67 and 80 inches, the soil is light
brownish gray, very strongly acid clay that has dark red
and yellowish brown mottles.

This Hicota soil is moderately well drained. Permeabil-
ity is slow, and available water capacity is high. Runoff is
slow, and the water erosion hazard is slight. The season-
al high water table is at a depth of 3 to 5 feet.

Included with this complex in mapping are small areas
of Annona, Derly, and Raino soils. Annona soils are on
low narrow ridges. Derly soils are in poorly drained,
slightly depressional areas, and Raino soils are on
mounds within areas of Derly soils. These included soils
make up less than 30 percent of any mapped area.

This complex is used mainly for pasture and hay (fig.
6). The potential for grasses and legumes is high. Bahia-
grass, tall fescue, arrowleaf clover, crimson clover, and
vetch are well suited to the soils of this complex. The
potential for crops is medium. Peanuts and truck crops
are well suited. Low fertility and acid conditions limit
production. Growing soil-improving crops and incorporat-
ing plant residue into the soil help to maintain productiv-
ity and tilth. Lime is needed in some places.

This complex has medium potential for trees. Wooded
areas can be maintained or improved by protecting them
from fire, removing or controlling inferior species, plant-
ing suitable species, and selectively harvesting the trees
on a planned schedule. The potential is medium for
woodland grazing and high for openland and woodland
wildlife habitat. Management considerations include
proper stocking and controlled grazing.

This complex has high potential for most urban uses.
Shrinking and swelling, low strength, corrosivity, and wet-
ness can be overcome by good design and careful in-
stallation. The potential for recreation is medium be-
cause of wetness and slow permeability.
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Freestone part in capability subclass lle; woodland
group 3w. Hicota part in capability subclass Ils; woodland
group 40. Both parts in Sandy Loam grazing group.

21—Freestone-Urban land complex, 0 to 3 percent
slopes. This complex, is on nearly level to gently slop-
ing, broad ridges. This complex is about 44 percent
Freestone soil, 38 percent Urban land, and 18 percent
other soils. The parts of this complex are so intricately
mixed that it is not practical to separate them at the
scale of the soil map.

Typically, the Freestone soil has a surface layer of
brown, slightly acid fine sandy loam about 6 inches thick.
Between depths of 6 and 16 inches, the soil is light
yellowish brown, medium acid fine sandy loam. Between
depths of 16 and 23 inches, the soil is yellowish brown,
strongly acid loam that has strong brown mottles. Be-
tween depths of 23 and 33 inches, the soil is yellowish
brown, strongly acid clay loam that has red and grayish
brown mottles. Between depths of 33 and 44 inches, the
soil is light gray, very strongly acid clay loam that has
dark red and yellowish brown mottles; uncoated sand
and silt grains are on vertical faces of peds. Between
depths of 44 and 59 inches, the soil is light brownish
gray, medium acid clay that has dark red and yellowish
brown mottles. Between depths of 59 and 80 inches, the
soil is light brownish gray, medium acid clay loam that
has olive yellow, yellowish brown, and dark red mottles.

This soil is moderately well drained. Permeability is
slow, and available water capacity is medium. Runoff is
slow, and the water erosion hazard is slight. The season-
al high water table is at a depth of 1 foot to 3 feet.

Urban land consists of works, structures, and cuts and
fills. The original soils have been altered and disturbed
so that they cannot be classified. The main works and
structures are single-unit dwellings, streets, driveways,
patios, and sidewalks. Apartments, service stations,
schools, shopping centers, and paved parking lots are
also present. .

Runoff is rapid on Urban land. Water reaches major
drains quickly. Included with this complex in mapping are
small areas of Annona, Bernaldo, and Hicota soils.

This complex has high potential for many trees, flow-
ers, shrubs, and lawn grasses. Lime is needed in places.

This complex has high potential for most urban uses.
Shrinking and swelling, low strength, corrosivity, and wet-
ness can be overcome by good design and careful in-
stallation. The potential for recreation is medium be-
cause of slow permeability and wetness.

Not placed in a capability subclass range site, wood-
land group, or grazing group.

22—Guyton silt loam, frequently flooded. This
deep, nearly level soil is on flood plains of streams that
drain loamy soils on forested uplands. The flood plains
are generally less than 250 yards wide. There are many
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shallow scour channels and low natural levees. Siopes
are concave and range from 0 to 1 percent.

Typically, the surface layer is grayish brown, medium
acid silt loam that is 5 inches thick and has strong brown
mottles. Between depths of 5 to 16 inches, the soil is
light brownish gray, medium acid silt loam that has yel-
lowish brown mottles. Between depths of 16 to 20
inches, the soil is grayish brown, medium acid silty clay
loam that has yellowish brown and strong brown mottles
and pockets of uncoated sand and silt grains. Between
depths of 20 and 36 inches, the soil is light grayish
brown, strongly acid silt loam that has yellowish brown
mottles and pockets and vertical streaks of uncoated
sand and silt grains. Between depths of 36 and 44
inches, the soil is grayish brown, strongly acid silty clay
loam that has yellowish brown motties and pockets and
vertical streaks of light gray silt loam. Between depths of
44 and 72 inches, the soil is gray, slightly acid silty clay
loam that has strong brown mottles and pockets of light
gray silt loam.

This soil is poorly drained. Permeability is slow, and
available water capacity is high. Runoff is slow, and the
water erosion hazard is slight. The seasonal high water
table is at a depth of less than 1.5 feet. The soil is
inundated 1 to 6 times per year for 1 to 7 days.

Included with this soil in mapping are areas of soils
that have a layer of overwashed fine sandy loam or silty
clay loam about 2 to 7 inches thick. Also included are
areas of moderately well drained soils that have a strati-
fied, fine sandy loam surface layer. These included soils
are on narrow flood plains, natural levees, and alluvial
fans of adjoining, sloping side drainageways. Included
soils make up less than 25 percent of any mapped area.

This soil is used mainly for pasture and hay. The
potential for grasses and legumes is medium. Bahia-
grass, tall fescue, white clover, and singletary peas are
suited to this soil. Wetness and low fertility limit produc-
tion. Lime is needed in some places. The potential for
crops is low because of frequent flooding.

This soil has high potential for trees. Wooded areas
can be maintained or improved by protecting them from
fire, controlling or removing inferior species, planting suit-
able species, and selectively harvesting the trees on a
planned schedule. The potential for woodland grazing
and woodland wildlife habitat is medium. Management
considerations include proper stocking and controlled
grazing.

The potential for urban uses and recreation is low
because of frequent flooding.

Capability subclass Vw; woodland group 2w; Loamy
Bottomland grazing group.

23—Harjo clay, frequently flooded. This deep,
nearly level soil is in long winding sloughs and depres-
sions on flood plains. Areas are long and narrow and
average about 30 acres in size. Slopes are concave and
range from O to 1 percent.
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Typically, the surface layer is dark reddish gray, mod-
erately alkaline clay about 13 inches thick. Between
depths of 13 and 24 inches, the soil is reddish brown,
moderately alkaline clay that has lenses of reddish
brown loamy material. Between depths of 24 and 80
inches, the soil is reddish brown, moderately alkaline
clay that has gray mottles.

This soil is poorly drained. Permeability is very slow,
and available water capacity is high. Runoff is slow, and
the water erosion hazard is slight. Water is on the sur-
face or near the surface most of the year.

included with this soil in mapping are small areas of

Desha soils on the outer edges of mapped areas. Also
included are soils that have loamy stratified layers above
a depth of 20 inches. Included soils make up about 20
percent of mapped areas.
" This soil is used for pasture and woodland. The poten-
tial for pasture and hay and for crops is low. Water is on
the surface for long periods. Areas of this soil that can
be successfully drained have high potential for tall
fescue, white clover, and black medic.

This soil has medium potential for trees. Wooded
areas can be maintained or improved by protecting them
from fire, removing or controlling inferior species, plant-
ing suitable species, and selectively harvesting the trees
on a planned schedule. The potential for woodland graz-
ing and woodland and wetland wildlife habitat is medium.
Management considerations include proper stocking and
controlled grazing.

This soil has low potential for urban uses and recrea-
tion because of frequent flooding.

Capability subclass Vllw; woodland group 4w; Clayey
Bottomland grazing group.

24-~Heiden clay, 2 to 5 percent slopes. This deep,
gently sloping soil is on tops and sides of ridges. Undis-
turbed areas have gilgai microrelief. Areas are oblong
and follow the contour of the slope. They range from 8
to 75 acres in size. Natural drainageways are common.

Typically, the surface layer is very dark grayish brown,
moderately alkaline clay about 26 inches thick. Between
depths of 26 and 48 inches, the soil is olive gray, moder-
ately alkaline clay. Between depths of 48 and 62 inches,
the soil is mottled dark grayish brown, light olive brown,
and brownish yellow, moderately alkaline clay. The un-
derlying material, which extends to a depth of about 80
inches, is stratified brownish yellow, light olive brown,
and light olive gray, platy shale.

This soil is well drained. Permeability is very slow, and
available water capacity is high. When this soil is dry, it
cracks. Water enters the soil rapidly until the cracks
swell shut. Then water enters very slowly, runoff be-
comes rapid, and the water erosion hazard is severe.
The clayey nature of these soils makes them difficult to
work. They are easily compacted if worked when too
wet.
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Included with this soil in mapping are small areas of
Ferris, Houston Black, and Leson soils. Ferris soils are
on steeper side slopes and eroded areas. Houston Black
and Leson soils are in lower areas and convex areas
near drainageways. Areas of these soils are generally
smaller than 4 acres and make up less than 20 percent
of any mapped area. A few areas are sheet eroded and
rilled, and some of these areas have one or more un-
crossable gullies or deeply eroded, natural drain-
ageways.

This soil is used mainly for pasture and hay. The
potential for grasses and legumes is medium. King
Ranch bluestem, johnsongrass, black medic, vetch, and
singletary peas are suited to this soil. The potential for
crops is medium. Row crops and small grains are suited.
Rapid runoff limits productivity. Growing cover crops and
soil-improving crops and incorporating plant residue into
the soil help to control erosion and maintain tiith and
productivity. Terraces and stable outlets are needed.

This soil has high potential for range and medium
potential for openland and rangeland wildlife habitat. The
climax plant community is tall and mid grasses. Manage-
ment considerations include proper stocking, controlled
grazing, and brush management.

This soil has low potential for most urban uses. Shrink-
ing and swelling, low strength, very slow permeability,
and the erosion hazard can be partially overcome by
good design and careful installation. The potential for
recreation is low because of the clayey surface layer and
very slow permeability.

Capability subclass {Ve; Blackland range site.

25—Heiden-Ferris complex, 3 to 5§ percent slopes.
This complex is on gently sloping, eroded, complex side
slopes. Areas are oblong and range from 15 to 60 acres
in size. This complex is about 48 percent Heiden soil, 44
percent Ferris soil, and 8 percent other soils. The areas
of these soils are too intricately mixed to be separated at
the scale of the soil map. The Heiden soil is on the
slightly concave, lower parts of mapped areas. The
Ferris soil is on steeper, convex upper parts and the
bottoms of wide, parabolic-shaped, shallow gullies that
are common in many areas.

Typically, the Heiden soil has a surface layer of very
dark grayish brown, moderately alkaline clay about 22
inches thick. Between depths of 22 and 38 inches, the
soil is dark grayish brown, moderately alkaline clay. Be-
tween depths of 38 and 58 inches, the soil is yellowish
brown, moderately alkaline clay. The underlying material,
to a depth of 63 inches, is stratified, light yellowish
brown and light brownish gray, moderately alkaline, soft,
platy shale.

This Heiden soil is well drained. Permeability is very
slow, and available water capacity is high. This soil
cracks when dry. Water enters the soil rapidly until the
cracks swell shut. Runoff is rapid, and the water erosion
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hazard is severe. The clayey nature of this soil makes
cultivation difficuit.

Typically, the Ferris soil has a surface layer of very
dark grayish brown, moderately alkaline clay about 5
inches thick. Between depths of 5 and 16 inches, the
soil is dark grayish brown, moderately alkaline clay. Be-
tween depths of 16 and 42 inches, the soil is pale olive,
moderately alkaline clay. Between depths of 42 and 53
inches, the underlying material is stratified light yellowish
brown and light brownish gray, moderately alkaline, soft
shale.

The Ferris soil is well drained. Permeability is very
slow, and available water capacity is high. This soil
cracks when dry. Water enters the soil rapidly until the
cracks swell shut. Runoff is rapid, and the water erosion
hazard is severe. The clayey nature of this soil makes
cultivation difficult.

Included with this complex in mapping are small areas
of Houston Black, Deport, and Leson soils. Houston
Black soils are on narrow ridgetops and next to drain-
ageways. Deport and Leson soils are in concave areas
near drainageways. Included soils make up less than 14
percent of any mapped area. Gullies 1 to 5 feet deep, 8
to 65 feet wide, and 60 to 300 feet apart run the length
of the slope.

This complex is used mainly for range and pasture and
hay. The potential for range and openiand and rangeland
wildlife habitat is medium. Little of the original native
vegetation is present. Meadow dropseed, threeawns,
johnsongrass, and low quality bluestems are now domi-
nant. Proper stocking, controlled grazing, and brush
management are needed.

This complex has low potential for pasture and hay.
The potential for crops is low. Slope, rapid runoff, and
past erosion limit production.

This complex has low potential for most urban uses.
Shrinking and swelling, low strength, very slow perme-
ability, and the erosion hazard can be partially overcome
by good design and careful installation. The potential for
recreation is low because of the clayey surface layer and
very slow permeability.

Heiden part in capability subclass llle; Blackland range
site. Ferris part in capability subclass IVe; Eroded Black-
land range site.

26—Houston Black clay, 0 to 1 percent slopes. This
deep, nearly level soil is on broad upland flats. Undis-
turbed areas have gilgai microrelief. Areas are irregular
in shape and range from 5 acres to more than 1,200
acres in size.

‘Typically, the- surface layer is black, moderately alka-
line clay about 22 inches thick. Between depths of 22
and 41 inches, the soil is very dark gray, moderately
alkaline clay. Between depths of 41 and 72 inches, the
soil is grayish brown, moderately alkaline clay that has
gray and olive mottles.
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This soil is moderately well drained. Permeability is
very slow, and available water capacity is high. Water
enters rapidly when the soil is dry and cracked, but
enters very slowly when it is moist. Runoff is slow, and
the water erosion hazard is slight. The soil is difficult to
work. Flat areas remain wet, delaying planting in spring
and harvesting in fall.

Included with this soil in mapping are small areas of
Burleson soils in slight depressions. These included soils
make up less than 10 percent of any mapped area.

This soil is used mainly for crops. The potential for row
crops is high. Proper tillage is needed to remove excess
water. Growing deep-rooted, soil-improving crops and in-
corporating plant residue into the soil help to maintain
tilth and productivity. The potential for pasture and hay is
high. Tall fescue, King Ranch bluestem, johnsongrass,
vetch, and singletary peas are well suited to this soil.

This soil has high potential for range and medium
potential for openland and rangeland wildlife habitat. The
climax vegetation is tall and mid grasses. Management
considerations include proper stocking, controlled graz-
ing, and brush management.

~This soil has low potential for most urban uses. Shrink-

ing and swelling, low strength, slow runoff, and very slow
permeability can be partially overcome by good design
and careful installation. The potential for recreation is
low because of the clayey surface layer and very slow
permeability.

Capability subclass liw; Blackland range site.

27—Houston Black clay, 1 to 3 percent slopes. This
deep, gently sloping soil is on broad ridges, sides of
ridges, and long, narrow foot slopes. Undisturbed areas
have gilgai microrelief. In some areas, many deep, wide
gullies have formed in natural drainageways. Areas are
irregular in shape and range from 8 acres to more than
1,000 acres in size.

Typically, the surface layer is very dark gray, moder-
ately alkaline clay about 5 inches thick. Between depths
of 5 and 23 inches, the soil is black, moderately alkaline
clay. Between depths of 23 and 38 inches, the soil is
very dark gray, moderately alkaline clay. Between depths
of 38 and 51 inches, the soil is olive gray, moderately
alkaline clay that has light olive brown and gray motties.
Between depths of 51 and 69 inches, the soil is light
olive brown, moderately alkaline clay that has yellow and
gray mottles. Between depths of 69 and 77 inches, the
soil is grayish brown, moderately alkaline clay that has
brownish yellow mottles. Between depths of 77 and 80
inches, the soil is brownish yellow and light brownish
gray, moderately alkaline, stratified shaly clay.

This soil is moderately well drained. Permeability is
very slow, and available water capacity is high. Water
enters rapidly when the soil is dry and cracked, and very
slowly when it is moist. Runoff is medium, and the water
erosion hazard is moderate. This soil is difficult to work.
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Included with this soil in mapping are small areas of
Leson soils in concave areas near heads of small drain-
ageways. Also included are a few areas of soils that
have slopes of as much as 4 percent. Included soils
make up less than 15 percent of any mapped area.

This soil is used mainly for crops. The potential for row
crops is high. Growing cover crops and soil-improving
crops and incorporating plant residue into the soil help to
control erosion and maintain tilth and productivity. Ter-
races and stable outlets are needed if row crops are
grown. The potential for pasture and hay is high. Tall
fescue, King Ranch bluestem, black medic, vetch, and
singletary peas are well suited to this soil.

This soil has high potential for range and medium
potential for openland and rangeland wildlife habitat. The
climax plant community is tall and mid grasses. Manage-
ment considerations include proper stocking, controlled
grazing, and brush management.

This soil has low potential for most urban uses. Shrink-
ing and swelling, low strength, and very slow permeabil-
ity can be partially overcome by good design and careful
installation. The potential for recreation is low because
of the clayey surface layer and very slow permeability.

Capability subclass lle; Blackland range site.

28-—Karma fine sandy loam, 0 to 1 percent slopes.
This deep, nearly level soil is on low terraces along
major streams. Areas are oblong and are as large as
320 acres.

Typically, the surface layer is brown, slightly acid fine
sandy loam about 12 inches thick. Between depths of 12
and 34 inches, the soil is yellowish red, slightly acid
sandy clay loam. Between depths of 34 and 46 inches,
the soil is reddish brown, slightly acid sandy clay loam.
Between depths of 46 and 73 inches, the soil is yellow-
ish red, slightly acid fine sandy loam.

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

Included with this soil in mapping are scattered, slight-
ly depressional areas of soils that have a dark brown
surface layer. Also included are smooth circular mounds
of soils that have a fine sandy loam surface layer about
26 inches thick, and a few areas of soils that have
slopes of as much as 2 percent. Included soils make up
less than 25 percent of any mapped area.

This soil is used mainly for crops. The potential for row
crops, small grains, peanuts, and truck crops is high.
Growing soil-improving crops and incorporating plant res-
idue into the soil help to control erosion and maintain
tiith and productivity. This soil has high potential for
pasture and hay. Tall fescue, lovegrass, arrowleaf clover,
crimson clover, and vetch are well suited to this soil.

This soil has medium potential for trees. Wooded
areas can be maintained or improved by protecting them
from fire, removing or controlling inferior species, plant-
ing suitable species, and selectively harvesting the trees
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on a planned schedule. The potential for woodland graz-
ing and openland and woodland wildlife habitat is high.
Management considerations include proper stocking and
controlled grazing.

This soil has high potential for most urban uses. Low
strength can be easily overcome by good design and
careful installation. The potential for recreation is high.

Capability class I; woodland group 30; Sandy Loam
grazing group.

29—Kaufman clay. This deep, nearly level soil is on
flood plains of large streams that drain loamy and clayey
soils on prairies. Areas are protected from frequent
flooding by levees and deep drainage channels. Slopes
are plane and range from 0 to 1 percent.

Typically, the surface layer is black, slightly acid clay
about 35 inches thick. Between depths of 35 and 80
inches, the soil is very dark gray, slightly acid clay that
has olive brown and dark yellowish brown mottles and
intersecting slickensides.

This soil is somewhat poorly drained. Permeability is
very slow, and available water capacity is high. When
these soils are dry, they crack. Water enters the soil
rapidly until the cracks swell shut. Then water enters
very slowly. Runoff is slow, and the water erosion hazard
is slight. These soils are rarely. flooded during the warm
season. During the cool season, they are inundated
about once every 2 to 10 years. The seasonal high water
table is at a depth of less than 3.5 feet. The clayey
nature of these soils makes them difficult to work. They
are easily compacted if worked when oo wet.

Included with this soil in mapping are a few areas of
poorly drained soils that have mottled dark grayish
brown and dark gray layers near the surface. Also includ-
ed are small areas of brownish loamy soils. Included
soils make up less than 15 percent of any mapped area.

This soil is used mainly for crops. The potential for row
crops is high. Rows should be laid out to effectively
remove excess surface water in some places. Growing
soil-improving crops and incorporating plant residue into
the soil help to maintain tilth and productivity. The poten-
tial for pasture and hay is high. Tall fescue, johnson-
grass, white clover, vetch, and singletary peas are well
suited to this soil.

This soil has high potential for trees. Wooded areas
can be maintained or improved by protecting them from
fire, removing or controlling inferior species, planting suit-
able species, and selectively harvesting the trees on a
planned schedule. The potential for woodland grazing
and woodland wildlife habitat is high. Management con-
siderations include proper stocking and controlled graz-
ing.

This soil has low potential for urban use and recrea-
tion because of the flooding hazard.

Capability subclass lllw; woodland group 1w; Clayey
Bottomland grazing group.
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30—Kaufman clay, frequently flooded. This deep,
nearly level soil is on flood plains of large streams that
drain loamy and clayey soils on prairies. There are a few
shallow scour channels. Slopes are plane and range
from O to 1 percent.

Typically, the surface layer is very dark gray, slightly
acid clay about 7 inches thick. Between depths of 7 and
24 inches, the soil is black, neutral clay. Between depths
of 24 and 60 inches, the soil is very dark gray, neutral
clay that has grayish and brownish mottles.

This soil is somewhat poorly drained. Permeability is
very slow, and available water capacity is high. When
these soils are dry, they crack. Waters enters the soil
rapidly until the cracks swell shut. Then water enters
very slowly. Runoff is slow, and the water erosion hazard
is slight. These soils are inundated for 1 day to 7 days 1
to 5 times each year. Most floods occur between Octo-
ber and May. The seasonal high water table is at a
depth of less than 3.5 feet.

Included with this soil in mapping are small areas that
do not flood annually, areas of soils that have a thin,
calcareous surface layer, and areas of soils that have a
stratified, brownish, loamy surface layer. Included soils
make up less than 5 percent of mapped areas.

This soil is used mainly for pasture and hay. The
potential for grasses and legumes is high. Tall fescue,
dallisgrass, johnsongrass, white clover, and singletary
peas are well suited to this soil. The potential for crops
is low because of frequent flooding.

This soil has high potential for trees. Wooded areas
can be maintained or improved by protecting them from
fire, removing or controlling inferior species, planting suit-
able species, and selectively harvesting the trees on a
planned schedule. The potential for woodland grazing
and woodland wildlife habitat is high. Management con-
siderations include proper stocking and controlled graz-
ing.

The potential for urban uses and recreation is low
because of frequent flooding.

Capability subclass Vw; woodland group 1w; Clayey
Bottomland grazing group.

31—Lamar clay loam, 5 to 8 percent slopes. This
deep, sloping soil is on breaks and pointed hillsides
above large streams. Areas are irregular to elongated in
shape, and follow the contour of the landscape. They
range from about 20 to 130 acres in size.

Typically, the surface layer is dark grayish brown, mod-
erately alkaline clay ioam about 6 inches thick. Between
depths of 6 and 44 inches, the soil is light olive brown,
moderately alkaline silty clay loam. Between depths of
44 and 65 inches, the soil is mottled light yellowish
brown, light brownish gray, and olive yellow, moderately
alkaline silty clay loam.

This soil is well drained. Permeability is moderate, and
available water capacity is medium. Runoff is medium,
and the water erosion hazard is moderate.
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Included with this soil in mapping are small areas of
Crockett and Ferris soils. Crockett soils are on foot
slopes and narrow ridgetops. Ferris soils are in concave
areas near natural drainageways. Some areas have
many gullies too deep to cross with machinery. Also
included are a few areas of soils that have slopes of as
much as 12 percent. Included soils make up less than
15 percent of any mapped area.

This soil is used mainly for pasture and hay. The
potential for grasses and legumes is medium. King
Ranch bluestem, lovegrass, kleingrass, black medic, and
vetch are suited to this soil. The potential for crops is
low. The soil is better suited to small grains and other
close-spaced crops than to most other crops. Past ero-
sion and slope limit production.

This soil has medium potential for range and openland
and rangeland wildlife habitat. The climax plant commu-
nity is tall grasses. Management considerations include
proper stocking, controlled grazing, and brush manage-
ment.

This soil has medium potential for urban uses. Slope,
shrinking and swelling, low strength, and the water ero-
sion hazard can be overcome by good design and care-
ful installation. The potential for recreation is medium
because of the clayey surface layer.

Capability subclass IVe; Clay Loam range site.

32—Lassiter siit loam, frequently flooded. This
deep, nearly level soil is on flood plains of streams that
drain loamy soils on prairies. New sediment is deposited
every year. There are few to many shallow scour chan-
nels. Slopes range from 0 to 1 percent.

Typically, the surface layer is very dark grayish brown,
neutral silt loam about 5 inches thick. Between depths of
5 and 28 inches, the soil is brown, neutral silt loam that
has dark grayish brown and grayish brown mottles and
bedding planes. Between depths of 28 and 42 inches,
the soil is very dark grayish brown, slightly acid silt loam
that has dark grayish brown mottles. Between depths of
42 and 72 inches, the soil is dark grayish brown, slightly
acid clay loam that has grayish and brownish mottles.

This soil is moderately well drained. Permeability is
moderate, and available water capacity is high. Runoff is
slow, and the water erosion hazard is slight. The soil is
inundated for 1 day to 7 days 1 to 5 times per year. The
seasonal high water table is at a depth of 1.5 to 3.5 feet.

Included with this soil in mapping are small areas of
Guyton soils. Also included are areas of soils that have a
surface layer of loam or siity clay loam. These included
soils make up less than 10 percent of any mapped area.

This soil is used for pasture and hay. The potential for
grasses and legumes is high. Tall fescue, dallisgrass,
white clover, vetch, and singletary peas are well suited
to this soil. The potential for crops is low because of
frequent flooding.

The potential for trees is high. Wooded areas can be
maintained or improved by protecting them from fire,
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removing or controlling inferior species, and selectively
harvesting the trees on a planned schedule. The poten-
tial for woodland grazing and woodland wildlife habitat is
high. Management considerations include proper stock-
ing and controlled grazing.

The potential for urban use and recreation is low be-
cause of frequent flooding.

Capability subclass Vw; woodland group 2w; Loamy
Bottomland grazing group.

33—Leson clay, 1 to 3 percent slopes. This deep,
gently sloping soil is on tops and sides of ridges. Undis-
turbed areas have gilgai microrelief. Areas are irregular
in shape and range from 5 acres to more than 300 acres
in size.

Typically, the surface layer is black, slightly acid clay
about 20 inches thick. Between depths of 20 and 39
inches, the soil is very dark gray, neutral clay that has
yellowish brown mottles. Between depths of 39 and 57
inches, the soil is dark grayish brown, mildly alkaline clay
that has olive mottles. Between depths of 57 and 66
inches, the soil is olive, moderately alkaline clay that has
brownish mottles. Between depths of 66 and 75 inches,
the soil is light brownish gray and pale olive, moderately
alkaline, stratified shaly clay.

This soil is moderately well drained. Permeability is
very slow, and available water capacity is high. When
these soils are dry, they crack. Water enters the soil
rapidly until the cracks swell shut. Then water enters
very slowly, runoff becomes medium, and the water ero-
sion hazard is moderate. The clayey nature of these
soils makes them difficult to work. They are easily com-
pacted if worked when too wet.

Included with this soil in mapping are small areas of
Deport, Houston Black, and Wilson soils. These soils are
in a random pattern and make up less than 20 percent
of any mapped area.

This soil is used mainly for crops. The potential for row
crops is high. Growing cover crops and soil-improving
crops and incorporating plant residue into the soil help to
control erosion and maintain tilth and productivity. Ter-
races and stable outlets are needed if row crops are
grown. The potential for pasture and hay is high. Tall
fescue, King Ranch bluestem, johnsongrass, black
medic, and vetch are well suited to this soil.

This soil has high potential for range and medium
potential for openland wildlife habitat. The climax plant
community is dominated by tall grasses.

This soil has low potential for most urban uses. Shrink-
ing and swelling, fow strength, very slow permeability,
and corrosivity can be partially overcome by good design
and careful installation. The potential for recreation is
low because of the clayey surface layer and very slow
permeability.

Capability subclass lle; Blackland range site.
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34—Mabank-Crockett complex, 0 to 1 percent
slopes. This complex is on nearly level, broad, mounded
ridgetops. Most of the mounds have been smoothed by
cultivation. Areas are oval and range from 10 acres to
more than 1,100 acres in size. This complex is about 57
percent Mabank soil, 36 percent Crockett soil, and 7
percent other soils. The parts of this complex are so
small or intricately mixed that it is not practical to sepa-
rate them at the scale of the soil map. The Mabank soil
is in concave areas near heads of drainageways and in
slightly depressional areas between mounds or
smoothed mounds. The Crockett soil is in slightly convex
areas surrounding mounds or smoothed mounds. Soils
that have loamy layers, 18 to 36 inches thick, over a clay
subsoil are on mounds. Mounds are 1 to 2 1/2 feet high;
smooth mounds are about 1/2 to 1 1/2 feet high. All
mounds are circular or somewhat eliptical and are 10 to
25 feet across.

Typically, the Mabank soil has a surface layer of dark
grayish brown, slightly acid silt loam about 8 inches thick
(fig. 7). Between depths of 8 and 34 inches, the soil is
very dark gray, slightly acid clay. Between depths of 34
and 47 inches, the soil is dark grayish brown, neutral
clay that has brownish mottles. Between depths of 47
and 61 inches, the soil is grayish brown, mildly alkaline
clay that has gray and brownish mottles. Between
depths of 61 and 72 inches, the soil is light brownish
gray, mildly alkaline clay that has gray and brownish
mottles.

This Mabank soil is somewhat poorly drained. Perme-
ability is very slow, and available water capacity is high.
Runoff is slow, and the water erosion hazard is slight.
The soil is seasonally wet or droughty and cracks when
dry. The seasonal high water table is at a depth of 0.6 to
1.0 foot.

Typically, the Crockett soil has a surface layer of dark
grayish brown, slightly acid silt loam about 8 inches
thick. Between depths of 8 and 29 inches, the soil is
brown, slightly acid clay that has dark grayish brown,
reddish brown, and dark brown mottles. Between depths
of 29 and 44 inches, the soil is dark yellowish brown,
mildly alkaline clay that has dark brown motties. Be-
tween depths of 44 and 63 inches, the soil is mottled
grayish brown and brown, mildly alkaline clay loam that
has yellowish brown mottles. Between depths of 63 and
73 inches, the soil is light brownish gray, mildly alkaline
clay that has yellowish brown mottles.

This Crockett soil is moderately well drained. Perme-
ability is very slow, and available water capacity is high.
Runoff is slow, and the water erosion hazard is slight.
The soil is seasonally wet or droughty and cracks when
dry.

Included with some areas of this complex in mapping
are small areas of Parisian soils on convex ridges in
areas of uncultivated native prairie near mounds. A few
scattered mounds and smoothed mounds are present in
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all areas. Included soils make up less than 7 percent of
any mapped area.

This complex is used mainly for pasture and hay. The
potential for grasses and legumes is high. Tall fescue,
bahiagrass, arrowleaf clover, vetch, and singletary peas
are suited to this soil. The potential for crops is medium.
This complex is suited to peanuts. Seasonal wetness
and the droughty nature of the clayey subsoil limit pro-
duction. Growing soil-improving crops and incorporating
plant residue into the soil help to maintain tilth and pro-
ductivity.

This complex has high potential for range and open-
land wildlife habitat. The climax plant community is domi-
nated by tall grasses. Management considerations in-
clude proper stocking, controlled grazing, and brush
management.

This complex has low potential for most urban uses.
Shrinking and swelling, low strength, very slow perme-
ability, corrosivity, and wetness can be partially over-
come by good design and careful installation. The poten-
tial for recreation is low because of very slow permeabil-
ity and wetness.

Mabank part in capability subclass Illw; Claypan Prairie
range site. Crockett part in capability subclass Ilis; Clay-
pan Prairie range site.

35—Muldrow clay loam. This deep, nearly level soil
is on long, narrow depressional meander belts on low
terraces above flood plains of major streams. Areas
average about 55 acres in size. Slopes are concave and
range from 0 to 1 percent.

Typically, the surface layer is very dark grayish brown,
slightly acid clay loam about 6 inches thick. Between
depths of 6 and 16 inches, the soil is very dark brown,
neutral clay loam. Between depths of 16 and 37 inches,
the soil is very dark brown, mildly alkaline clay that has
reddish brown mottles. Between depths of 37 and 48
inches, the soil is very dark grayish brown, mildly alkaline
clay that has reddish brown and dark gray mottles. Be-
tween depths of 48 and 80 inches, the soil is gray,
moderately alkaline silty clay loam that has brownish and
grayish mottles.

This soil is somewhat poorly drained. Permeability is
very slow, and available water capacity is high. Runoff is
slow, and the water erosion hazard is slight. The season-
al high water table is at a depth of less than 2 feet.

Included with this soil in mapping are small areas of
Derly, Desha, and Raino soils. Derly soils are in areas
slightly higher than Muldrow soils. Desha soils are in
long, narrow bands that occur at random. Raino soils are
on scattered mounds within areas of Derly soils. Inciud-
ed soils make up less than 25 percent of any mapped
area.

This soil is used mainly for pasture and hay. The
potential for grasses and legumes is high. Tall fescue,
bahiagrass, white clover, burclover, and singletary peas
are well suited to this soil. The potential for crops is high.
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Rows should be laid out to effectively remove excess
water in some areas. Growing soil-improving crops and
incorporating plant residue into the soil help to maintain
tilth and productivity.

This soil has high potential for trees. Wooded areas
can be maintained or improved by protecting them from
fire, removing or controlling inferior species, planting suit-
able species, and selectively harvesting the trees on a
planned schedule. The potential is medium for woodland
grazing and high for woodland wildlife habitat. Manage-
ment considerations include proper stocking and con-
trolled grazing.

This soil has low potential for most urban uses. Shrink-
ing and swelling, low strength, corrosivity, and wetness
can be partially overcome by good design and careful
installation. The potential for recreation is low because
of very slow permeability, wetness, and the clayey sur-
face layer.

Capability subclass llw; woodland group 2w; Clayey
Bottomland grazing group.

36—Normangee clay loam, 1 to 3 percent slopes.
This deep, gently sloping soil is on tops and sides of
ridges. Areas are irregular in shape and range from 5
acres to more than 350 acres in size.

Typically, the surface layer is dark brown, slightly acid
clay loam about 7 inches thick. Between depths of 7 and
16 inches, the soil is brown, medium acid clay that has
red, reddish brown, and dark grayish brown mottles. Be-
tween depths of 16 and 28 inches, the soil is yellowish
brown, neutral clay that has mottles in shades of red and
brown. Between depths of 28 and 38 inches, the soil is
mottled grayish brown and light olive brown, mildly alka-
line clay. Between depths of 38 and 48 inches, the soil is
light olive brown, moderately alkaline clay that has gray-
ish brown mottles. Between depths of 48 and 57 inches,
the soil is mottled olive, light olive brown, and yellowish
brown, moderately alkaline clay. Between depths of 57
and 65 inches, the soil is light olive gray, moderately
alkaline, weathered shale that has light olive brown mot-
tles.

This soil is moderately well drained. Permeability is
very slow, and available water capacity is high. Runoff is
medium, and the water erosion hazard is moderate. The
soil is seasonally wet or droughty and cracks when dry.

Included with this soil in mapping are small areas of
Crockett, Parisian, and Wilson soils. Crockett and Pari-
sian soils are in a random pattern. Wilson soils are in
concave areas near drainageways and foot slopes. In-
cluded soils make up less than 25 percent of any
mapped area. Also included are a few areas of eroded
Normangee soils.

This soil is used mainly for pasture and hay. The
potential for grasses and legumes is high. Kleingrass,
lovegrass, King Ranch bluestem, arrowleaf clover, and
vetch are suited to this soil. The potential for crops is
medium. Small grains and cool-season legumes are well
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suited. The droughty nature of this soil limits production
of summer crops. Growing cover crops and soil-improv-
ing crops and incorporating plant residue into the soil
help to control erosion and maintain tilth and productiv-
ity. Terraces are needed if row crops are grown.

This soil has medium potential for range and openland
and rangeland wildlife habitat. The climax plant commu-
nity is dominated by tall and mid grasses. Management
considerations include proper stocking, controlled graz-
ing, and brush management.

This soil has medium potential for most urban uses.
Shrinking and swelling, fow strength, -corrosivity, and very
slow permeability can be partially -overcome by good
design and careful installation. The potential for recrea-
tion is low because of the clayey surface layer and very
slow permeability.

Capability subclass llle; Claypan Prairie range site.

37—Normangee clay loam, 2 to 6 percent slopes,
eroded. This deep, gently sloping to sloping soil is on
eroded sides of ridges. Areas are oblong and follow the
contour of the slope. They range from 5 acres to more
than 100 acres in size. Nearly all .areas of this soil were
formerly cultivated. Erosion has removed the surface
layer so that clayey material is exposed on about 25
percent of the acreage. In about 65 percent -of the acre-
age, the loamy surface layer is less than 5 inches thick.
The rest is not eroded. A few active gullies are present,
but most can be crossed by farm equipment.

Typically, the surface layer is brown, slightly acid clay
loam about 3 inches thick. Between depths of 3 and 19
inches, the soil is brown, medium acid clay that has
reddish brown and dark grayish brown mottles. Between
depths of 19 and 38 inches, the soil is light olive brown,
neutral clay that has yellowish brown and dark grayish
brown mottles. Between depths of 38 and 44 inches, the
soil is mottled light olive brown and dark grayish brown,
mildly alkaline clay. Between depths of 44 and 55
inches, the soil has alternating layers of light olive
brown, grayish brown, and yellowish brown, mildly alka-
line, platy shale.

This soil is moderately well drained. Permeability is
very slow, and available water capacity is medium.
Runoff is rapid, and the water erosion hazard is severe
where the surface is not protected. The soil is seasonally
droughty and cracks when dry.

Included with this soil in mapping are small areas of
Crockett and Ferris soils. Crockett soils are on lower
parts of side slopes. Ferris soils are on eroded upper
parts of side slopes. Included soils make up less than 25
percent of any mapped area.

This soil is used mainly for pasture and hay. The
potential for grasses and legumes is medium. Bahia-
grass, lovegrass, ryegrass, burclover, and vetch are
suited to this soil. The potential for crops is low. Past
erosion, slope, and the droughty nature of this soil limit
production.
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This soil has medium potential for range and openland
and rangeland wildlife habitat. The climax plant commu-
nity is tall grasses. Management considerations include
controlling erosion, proper stocking, controlled grazing,
and brush management.

This soil has low potential for most urban uses. Shrink-
ing and swelling, low strength, corrosivity, very slow per-
meability, and the erosion hazard are difficult to over-
come. The potential for recreation is low because per-
meability is very slow and the surface layer is too clayey.

Capability subclass IVe; Claypan Prairie range site.

38—Norwood silt loam. This deep, nearly level soil is
on flood plains of major streams. Areas are oblong and
parallel large drainageways. Areas average about 50
acres. Slopes are convex and range from O to 1 percent.

Typically, the surface layer is reddish brown, moder-
ately alkaline silt loam about 16 inches thick. Between
depths of 16 and 65 inches, the soil is stratified reddish
yellow and reddish brown, moderately alkaline silt loam
that has bedding planes and thin strata of silty clay loam
and very fine sandy loam.

This soil is well drained. Permeability is moderate, and
available water capacity is high. Runoff is slow, and the
water erosion hazard is slight. Flooding is occasional.
The soil is easy to cultivate.

Included with this soil in mapping are small areas of
Redlake soils that have a surface layer of silt loam.
These soils are in narrow bands between Norwood soils
and other Redlake soils. Also included are soils that are
fine sandy loam and loamy fine sand below a depth of
30 inches. Included soils make up less than 25 percent
of any mapped area.

This soil is used mainly for crops. The potential for row
crops, small grains, and alfalfa is high. Incorporating
plant residue into the soil helps to maintain tilth and
productivity. The potential for pasture and hay is high.
Kleingrass, tall fescue, white clover, vetch, and singletary
peas are well suited to this soil.

This soil has high potential for trees. Wooded areas
can be maintained or improved by protecting them from
fire, removing or controlling inferior species, planting suit-
able species, and selectively harvesting the trees on a
planned schedule. The potential for woodland grazing or
openland wildlife habitat is high. Management consider-
ations include proper stocking and controlled grazing.

The potential for urban use is low because of the flood
hazard. The potential for recreation is high.

Capability class I; woodland group 20; Loamy Bottom-
land grazing group.

39—Parisian siit loam, 1 to 3 percent slopes. This
deep, gently sloping soil is on tops and sides of ridges.
Areas are oblong and range from 10 to 950 acres in
size.

Typically, the surface layer is very dark grayish brown,
medium acid silt loam about 11 inches thick. Between
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depths of 11 and 17 inches, the soil is very dark grayish
brown, medium acid silty clay loam. Between depths of
17 and 21 inches, the soil is dark grayish brown, medium
acid clay that has dark red and reddish brown mottles.
Between depths of 21 and 27 inches, the soil is brown,
slightly acid clay that has dark grayish brown, reddish
brown, and yellowish brown mottles. Between depths of
27 and 39 inches, the soil is light olive brown, neutral
clay that has brown, dark grayish brown, and reddish
brown mottles. Between depths of 39 and 56 inches, the
soil is dark yellowish brown, neutral clay that has brown
and grayish brown mottles. Between depths of 56 and
68 inches, the soil is mottled yellowish brown and gray-
ish brown, mildly alkaline silty clay loam. Between depths
of 68 and 80 inches, the soil is mottled yellowish brown,
light brownish gray, and pale olive, neutral clay.

This soil is moderately well drained. Permeability is
very slow, and available water capacity is high. Runoff is
slow, and the water erosion hazard is moderate. The
seasonal high water table is at a depth of 1 foot to 2
feet.

Included with this soil in mapping are small areas of
Crockett, Mabank, and Normangee soils and a few scat-
tered mounds. Crockett soils are in a random pattern.
Mabank soils are in slightly depressed areas near drain-
ageways and flat narrow ridges. Normangee soils are on
steeper upper parts of side slopes and in eroded areas
in cultivated fields. There are about 3 to 5 mounds per
acre. Included soils make up less than 15 percent of any
mapped area.

This soil is used mainly for hay. The potential for
grasses and legumes is high. Kleingrass, lovegrass, ar-
rowleaf clover, vetch, and singletary peas are well suited
to this soil. The potential for crops is medium. Small
grains and peanuts are well suited. The droughty nature
of this soil limits production of warm-season crops.
Growing cover crops and soil-improving crops and incor-
porating plant residue into the soil help to control erosion
and maintain tilth and productivity. Terraces and stable
outiets are needed if row crops are grown.

This soil has high potential for range and openland
and rangeland wildlife habitat. The climax plant commu-
nity is dominated by tall grasses. Management consider-
ations include proper stocking and controlled grazing.

This soil has medium potential for most urban uses.
Shrinking and swelling, low strength, very slow perme-
ability, and wetness can be partially overcome by good
design and careful installation. The potential for recrea-
tion is medium because of very slow permeability and
wetness.

Capability subclass lle; Loamy Prairie range site.

40—Redlake clay. This deep, nearly level soil is on
flood plains of major streams. Areas are long and curved
and range from 20 acres to more than 200 acres in size.
Slopes are slightly convex and range from 0 to 1 per-
cent.
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Typically, the surface layer is dark reddish brown,
moderately alkaline clay about 6 inches thick. Between
depths of 6 and 45 inches, the soil is reddish brown,
moderately alkaline clay. Between depths of 45 and 72
inches, the soil is reddish brown, moderately alkaline
clay loam that has thin strata of clay and silt loam.

This soil is moderately well drained. Permeability is
very slow, and available water capacity is high. Runoff is
slow, and the water erosion hazard is slight. Levees and
drainage channels protect most areas from flooding. A
few areas near river channels flood once every 3 to 5
years during spring. The clayey nature of this soil makes
it difficult to cultivate. The soil cracks when dry.

Included with this soil in mapping are areas of Belk
soils. Also included are a few areas of Redlake soils that
have a loamy surface layer. These included soils make
up less than 20 percent of any mapped area.

This soil is used mainly for crops. The potential for row
crops, small grains, and alfalfa is high. Growing deep
rooted, soil-improving crops and incorporating plant resi-
due into the soil help to maintain tilth and productivity.
The potential for pasture and hay is high. Tall fescue,
johnsongrass, white clover, black medic, and vetch are
well suited to this soil.

This soil has medium potential for trees. Wooded
areas can be maintained or improved by protecting them
from the fire, removing or controlling inferior species,
planting suitable species, and selectively harvesting the
trees on a planned schedule. The potential for woodland
grazing and woodland wildlife habitat is high. Manage-
ment considerations include proper stocking and con-
trolled grazing.

This soil has low potential for most urban uses be-
cause of the flood hazard. The potential for recreation is
low because of the clayey surface layer and very slow
permeability.

Capability subclass llw; woodland group 3w; Clayey
Bottomiand grazing group.

41—Roxton clay, frequently flooded. This deep,
nearly level soil is on flood plains of large creeks that
drain clayey soils on prairies. Many narrow scour chan-
nels and depressions are ponded most of the year.
Slopes are complex and range from 0 to 1 percent.

Typically, the surface layer is very dark gray, mildly
alkaline clay about 18 inches thick. Between depths of
18 and 29 inches, the soil is dark gray, neutral clay that
has strong brown and dark yellowish brown mottles. Be-
tween depths of 29 and 43 inches, the soil is mottled
dark gray and grayish brown, slightly acid silty clay that
has yellowish brown mottles. Between depths of 43 and
64 inches, the soil is very dark gray, strongly acid clay
loam that has dark yellowish brown mottles.

This soil is poorly drained. Permeability is very slow,
and available water capacity is high. Runoff is very slow,
and the water erosion hazard is slight. The soil is flooded
1 to 4 times each year between October and May. The
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soil is inundated 1 to 6 days during each flood. The
seasonal high water table is at a depth of less than 2
feet.

Included with this soil in mapping are areas of soils
that have a dark colored surface layer less than 10
inches thick. These soils are in depressions. A few small
areas of brownish loamy soils bordering sloping uplands
are included. Included soils make up less than 10 per-
cent of the map unit.

This soil is used mainly for pasture and hay. The
potential for grasses and legumes is high. Tall fescue,
dallisgrass, johnsongrass, white clover, and singletary
peas are suited to this soil. The potential for crops is low
because of frequent flooding.

This soil has medium potential for trees. Wooded
areas can be maintained or improved by protecting them
from fire, removing or controlling inferior species, plant-
ing suitable species, and selectively harvesting the trees
on a planned schedule. The potential for woodland graz-
ing and wetland wildlife habitat is high. Management
considerations include proper stocking and controlied
grazing.

The potential for urban uses and recreation is low
because of flooding. Capability subclass Vw; woodland
group 3w; Clayey Bottomland grazing group.

42—Severn very fine sandy loam. This deep, nearly
level to gently sloping soil is on low ridges and swales
on the flood plains of major streams. Areas are oblong
and parallel the stream channel. A few long, narrow,
steep bands separate areas on benches. Slopes are
convex and range from 0 to 2 percent.

Typically, the surface layer is reddish brown, moder-
ately alkaline very fine sandy loam about 4 inches thick.
Between depths of 4 and 63 inches, the soil is reddish
brown, moderately alkaline very fine sandy loam that has
thin strata of loam and many bedding planes.

This soil is well drained. Permeability is moderately
rapid, and avallable water capacity is high. Runoff is
slow, and the water erosion hazard is slight except in
areas subject to streambank caving. The soil is flooded
once every 10 to 20 years

Included with this soil in mapping are small areas of
Kiomatia soils and Severn soils that have a surface layer
of silty clay loam. Kiomatia soils are on low ridges and
Severn soils are in the bottoms of swales. Included soils
make up less than 25 percent of any mapped area.

This soil is used mainly for pasture and hay. The
potential for grasses and legumes is high. Tall fescue,
lovegrass, kleingrass, white clover, and vetch are well
suited to this soil. The potential for crops is high. Small
grains are well suited. Growing cover crops and incorpo-
rating plant residue into the soil help to control erosion
and maintain tilth and productivity.

This soil has high potential for trees. Wooded areas
can be maintained or improved by protecting them from
fire, removing or controlling inferior species, planting suit-
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able species, and selectively harvesting the trees on a
planned schedule. The potential for woodland grazing
and woodland and openland wildlife habitat is high. Man-
agement considerations include proper stocking and
controlled grazing.

This soil has low potential for most urban uses be-
cause of the flood hazard. The potential for recreation is
high.

Capability class I; woodland group 20; Loamy Bottom-
land grazing group.

43—Severn silty clay loam, overwash. This deep,
nearly level to gently sloping soil is on swales and low
ridges on flood plains of major streams. Silty clay loam
sediment has been deposited on the surface by slow-
moving floodwaters. Areas are oblong and parallel the
stream channel. Slopes are complex and range from 0 to
3 percent.

Typically, the surface layer is reddish brown, moder-
ately alkaline silty clay loam about 8 inches thick. Be-
tween depths of 8 and 65 inches, the soil is reddish
brown, moderately alkaline very fine sandy loam that has
many thin bedding planes and strata of silt loam and silty
clay loam.

This soil is well drained. Permeability is moderately
rapid and available water capacity is high. Runoff is slow,
and the water erosion hazard is slight, except in areas
subject to streambank caving. This soil is flooded once
every 10 to 20 years.

Included with this soil in mapping are small areas of
Belk, Harjo, and Kiomatia soils. Belk soils are in long,
narrow bands in the bottoms of swales. Harjo soils are in
depressed, ponded areas. Kiomatia soils are on tops of
low ridges. These included soils make up less than 20
percent of any mapped area.

This soil is used dominantly for pasture and hay. The
potential for grasses and legumes is high. Kleingrass,
lovegrass, tall fescue, white clover, and vetch are well
suited to this soil. The potential for crops is high. Small
grains are well suited. Incorporating plant residue into
the soil helps to maintain tiith and productivity.

This soil has high potential for trees. Wooded areas
can be maintained or improved by protecting them from
fire, removing or controlling inferior species, planting suit-
able species, and selectively harvesting the trees on a
planned schedule. The potential for woodland grazing
and openiland and woodland wildlife habitat is high. Man-
agement considerations include proper stocking and
controlled grazing.

- The potential for urban uses is low because of the
flooding hazard. The potential for recreation is medium
because of flooding.

Capability class I; woodland group 20; Loamy Bottom-
land grazing group.

44—Severn-Kiomatia complex, frequently flooded.
This complex is on nearly level to gently sloping flood
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plains of major streams. Areas are a series of long
narrow ridges, swales, and benches. These areas are 6
to 12 feet higher than normal stream flow and range
from 35 to 600 acres in size. Slopes are complex and
range from O to 5 percent. This complex is about 55
percent Severn soil, 35 percent Kiomatia soil, and 10
percent other soils. The areas of these soils are so
intricately mixed that it is not practical to separate them
at the scale of the soil map. The Severn soil is on higher
elevations farthest from the river channel. The Kiomatia
soil is on long, narrow ridgetops and lower elevations
nearest to the river channel.

Typically, the Severn soil has a surface layer of red-
dish brown, moderately alkaline silt loam about 4 inches
thick. Between depths of 4 and 63 inches, the soil is
reddish yellow, moderately alkaline loamy very fine sand
that has thin strata of loamy fine sand and very fine
sandy loam.

This Severn soil is well drained. Permeability is moder-
ately rapid, and available water capacity is high. Runoff
is slow, and the water erosion hazard is slight except in
areas subject to streambank caving. This soil is flooded
1 to 3 times per year for periods of 2 to 10 days. New
sediment is commonly deposited during floods. A high
water table is above a depth of 60 inches during the cool
season.

Typically, the Kiomatia soil has a surface layer of
brown, moderately alkaline loamy fine sand about 4
inches thick. Between depths of 4 and 18 inches, the
soil is reddish brown, moderately alkaline loamy fine
sand that has thin strata of fine sand. Between depths of
18 and 60 inches, the soil is light brown, moderately
alkaline fine sand that has many bedding planes and thin
strata of silty clay loam.

This Kiomatia soil is well drained. Permeability is rapid,
and available water capacity is low. Runoff is slow, and
the water erosion hazard is slight except in areas that
are subject to streambank caving. The soil is flooded 1
to 3 times per year for periods of 2 to 10 days. New
deposits of sediment are received each year. The sea-
sonal high water table is at a depth of 3 to 5 feet.

Included with this complex in mapping are small areas
of Belk, Harjo, and Norwood soils. These soils are in the
bottoms of some swales. Harjo soils are ponded. Includ-
ed soils make up less than 25 percent of any mapped
area.

This complex is used mainly for woodland grazing. It
has high potential for understory vegetation and medium
potential for woodland wildlife habitat. Management con-
siderations include proper stocking and controlled graz-
ing.

The potential for trees is high. Wooded areas can be
maintained or improved by protecting them from fire,
removing or controlling inferior species, planting suitable
species, and selectively harvesting the trees on a
planned schedule.
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This complex has high potential for pasture and hay.
Kleingrass, lovegrass, tall fescue, white clover, and crim-
son clover are suited to this soil. The potential for crops
is low because of frequent flooding.

This complex has low potential for urban use and
recreation because of the flood hazard.

Severn part in capability subclass Vw; woodland group
20; Loamy Bottomland grazing group. Kiomatia part in
capability subclass Vw; woodland group 2w; Sandy Bot-
tomland grazing group.

45—Stephen silty clay, 1 to 3 percent slopes. This
very shallow to shallow, gently sloping soil is on tops
and sides of ridges. Areas are irregular in shape and
range from 5 to 45 acres in size.

Typically, the surface layer is very dark brown, moder-
ately alkaline silty clay about 7 inches thick. Between
depths of 7 and 13 inches, the soil is about 60 percent
chalk fragments and 40 percent very dark grayish brown,
moderately alkaline silty clay. Between depths of 13 and
28 inches, the underlying material is white and very pale
brown, platy chalk. (fig. 8).

This soil is well drained. Permeability is moderately
slow, and available water capacity is very low. Runoff is
medium, and the water erosion hazard is moderate. The
rooting depth is limited.

Included with this soil in mapping are small areas of
Austin and Eddy soils, soils that are less limy than this
Stephen soil, and soils that are underlain by narrow
bands of hard: limestone. Austin soils are in slightly con-
cave areas near foot slopes and heads of drainageways.

Eddy soils are in steeper, eroded, convex areas. The

less limy soils are in a random pattern. Included soils
make up less than 20 percent of any mapped area.

This soil is used mainly for pasture and hay. The
potential for grasses and legumes is low, but King Ranch
bluestem, johnsongrass, black medic, vetch, and single-
tary peas will grow. The potential for crops is low. Re-
stricted rooting depth limits production.

This soil has medium potential for range and openland

and rangeland wildlife habitat. The climax plant commu-
nity is tall and mid grasses. Management considerations
include proper stocking, controlled grazing, and brush
management.

This soil has medium potential for most urban uses.

Shrinking and swelling, low strength, and depth to rock
can be overcome by good design and careful installation.
The potential for recreation is low because of the clayey
surface layer and depth to rock.

Capability subclass llie; Chalky Ridge range site.

46—Stephen-Eddy complex, 2 to 5 percent siopes.
This complex is on gently sloping tops and sides of
ridges. Areas are oblong in shape and range from 8
acres to more than 100 acres in size. This complex is
about 50 percent Stephen soil, 34 percent Eddy soil, and
16 percent other soils. Areas of these soils are so small
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and intricately mixed that it is not practical to separate
them at the scale of the soil map. The Stephen soil is on
lower parts. Eddy soil is on higher parts in eroded areas.

Typically, the Stephen soil has a surface layer of dark
brown, moderately alkaline silty clay about 12 inches
thick. Between depths of 12 and 15 inches, the soil is
about. 65 percent platy chalk fragments and 35 percent
dark brown, moderately alkaline silty clay. Between
depths of 15 and 28 inches, the underlying material is
white and very pale brown chalk.

This. Stephen soil is well drained. Permeability is mod-
erately slow, and available water capacity is very low.
Runoff is medium, and the water erosion hazard is mod-
erate. The rooting depth is limited.

Typically, the Eddy soil has a surface layer of brown,
moderately alkaline gravelly clay loam about 6 inches
thick. Between depths of 6 and 10 inches, the soil is
about 70 percent platy chalk fragments and 30 percent
brown, moderately alkaline clay loam. The underlying
material, between depths of 10 and 28 inches, is white,
platy chalk (fig. 9).

This Eddy soil is well drained. Permeability is moder-
ately slow, and available: water capacity is very low.
Runoff is medium, and the water erosion hazard is mod-
erate. The rooting depth is limited.

Included with: this complex in mapping are small areas
of Austin soils, areas of bare chalk, and chalk and limes-
tone ledges. Austin soils are on foot slopes and in slight-
ly concave areas near heads of drainageways. In some
formerly cultivated areas as large as 1 acre, erosion has
removed all of the soil material and has exposed areas
of chalk bedrock. Also included are timbered chalk and
limestone ledges about 6 to 12 feet high, 20 to 50 feet
wide, and 1/3 to more than 1 mile long. These included
areas make up less than 25 percent of any mapped
area.

This complex is used mainly for pasture and hay. It
has low potential for grasses and legumes, but King
Ranch bluestem, johnsongrass, black. medic, vetch, and
singletary peas will grow. The potential for crops is low.
Restricted rooting depth, past erosion, and slope limit
production.

This complex has -low potential for range and range-
land wildlife habitat. The climax plant community is tall
and mid grasses and scattered trees. Management con-
siderations include erosion control, proper stocking, con-
trolled grazing, and brush management.

This complex has medium potential for most urban
uses. Shrinking and swelling, low strength, and depth to
rock can be overcome by good design and careful instal-
lation. The potential for recreation is low because of the
clayey surface layer and depth to rock.

Stephen part in capability subclass IVe; Chalky Ridge
range site. Eddy part in capability subclass Vle; Chalky
Ridge range site.



LAMAR AND DELTA COUNTIES, TEXAS

47—Trinity clay. This deep, nearly level soil is on
wide flood plains of streams that drain clayey soils on
prairies. Areas are protected from frequent flooding by
levees and deep drainage channels. Slopes are plane
and range from 0 to 1 percent.

Typically, the surface layer is very dark gray, moder-
ately alkaline clay about 29 inches thick. Between
depths of 29 and 72 inches, the soil is black, moderately
alkaline clay.

This soil is somewhat poorly drained. Permeability is
very slow, and available water capacity is high. When
these soils are dry they crack. Water enters the soil
rapidly until the cracks swell shut. Then water enters
very slowly. Runoff is very slow, and the water erosion
hazard is slight except in areas subject to streambank
caving. These soils are rarely flooded during the warm
'season. During the cool season they are inundated
about once every 2 to 10 years. The seasonal high water
table is at a depth of less than 3 feet. These soils dry
slowly in spring, and cultivation is delayed. The clayey
nature of these soils makes them difficult to work. They
are easily compacted if worked when too wet.

Included with this soil in mapping are areas of brown
silty clay loam soils and areas of calcareous overwash
less than 20 inches deep. Also included are a few shal-
low sloughs that carry floodwater. Included soils make
up less than 5 percent of the map unit.

This soil is used chiefly for crops. The potential for row
crops is high. Growing deep rooted, soil-improving crops
and incorporating plant residue into the soil help to main-
tain tilth and productivity. Rows should be laid out to
effectively remove excess surface water from some
places. The potential for pasture and hay is high. Tall
fescue, johnsongrass, white clover, and singletary peas
are well suited to this soil.

' This soil has high potential for trees. Wooded areas
can be maintained or improved by protecting them from
fire, removing or controlling inferior species, planting suit-
able species, and selectively harvesting the trees on a
planned schedule. The potential for woodland grazing
and woodland wildlife habitat is high. Management con-
siderations include proper stocking and controlled graz-
ing.

This soil has low potential for urban use and recrea-
tion because of the flooding hazard.

Capability subclass liw; woodland group 1w; Clayey
Bottomland grazing group.

48—Trinity clay, frequently flooded. This deep,
nearly level soil is on wide flood plains of streams that
drain clayey soils on prairies. The surface of most areas
is marked by partly-filled old stream and scour channels.
Many areas -are scoured, and other areas receive thin
deposits of sediment. New channels are being formed
where the natural levees along the old channel are
higher than the flood-plain edges. Slopes are plane and
range from O to 1 percent.
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Typically, the surface layer is very dark gray, moder-
ately alkaline clay about 19 inches thick. Between
depths of 19 and 38 inches, the soil is black, moderately
alkaline clay that has dark grayish brown mottles. Be-
tween depths of 38 and 62 inches, the soil is very dark
gray, moderately alkaline clay that has dark grayish
brown mottles.

This soil is somewhat poorly drained. Permeability is
very slow, and available water capacity is high. The soil
cracks when dry. Water enters the soil rapidly until the
cracks swell shut. Then water enters very slowly. Runoff
is very slow, and the water erosion hazard is slight
except in areas subject to streambank caving. These
soils are inundated 1 to 5 times per year for periods of 1
to 7 days. Flooding mainly occurs during the cool
season. The seasonal high water table is at a depth of
less than 3 feet.

Included with this soil in mapping are small areas of
Elbon and Varro soils. These soils are on natural levees
along stream channels and fans bordering hillsides. In-
cluded soils make up less than 10 percent of any
mapped area.

This soil is used mainly for pasture and hay. The
potential for grasses and legumes is high. Tall fescue,
johnsongrass, white clover, and singletary peas are well
suited to this soil. The potential for crops is low because
of frequent flooding. '

This soil has high potential for trees. Wooded areas
can be maintained or improved by protecting them from
fire, removing or controlling inferior species, planting suit-
able species, and selectively harvesting the trees on a
planned schedule. The potential is high for woodland
grazing and medium for woodland wildlife habitat. Man-
agement considerations include proper stocking and
controlled grazing.

This soil has low potential for urban use and recrea-
tion because of the flood hazard.

Capability unit Vw; woodland group 1w; Clayey Bot-
tomland grazing group.

49—Urban land. This map unit consists of the busi-
ness district of Paris. About 85 percent of the area is
covered by pavement and industrial, commerical, govern-
ment, and church buildings.

Virtually all of the rainfall runs off. Rainwater reaches
major drainageways quickly.

Installation of works and structures has so altered and
obscured the original soils that they no longer resemble
soils described in the various series. Where the natural
soil is exposed or is covered by suitable fill material,
Urban land is well suited to lawn grasses, trees, and
shrubs.

Not placed in a capability subclass, range site, wood-
land group, or grazing group.

50—Varro clay ioam, frequently flooded. This deep,
nearly level soil is on flood plains of streams that receive
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sediment from each overflow. Eroded prairie uplands,
eroded geologic strata from bottoms of deeply cut
stream channels, and eroded streambanks contribute
sediment in which these soils form. Flooding leaves the
surface uneven. Low ridges and shallow scour channels
are numerous. Slopes range from 0 to 1 percent.

Typically, the soil is stratified, dark grayish brown,
grayish brown, light brownish gray, and very dark grayish
brown, moderately alkaline clay loam to a depth of 60
inches.

This soil is well drained. Permeability is moderate, and
available water capacity is high. Runoff is slow, and the
water erosion hazard is slight. The soil is inundated 2 to
3 times per year for periods of 2 to 7 days. Most floods
occur from October to May. The seasonal high water
table is at a depth of 5 to 6 feet.

included with this soil in mapping are small areas of
Trinity soils in long, narrow, poorly drained areas border-
ing uplands. These included soils make up less than 5
percent of any mapped area.

This soil is used mainly for timber and grazing. It has
high potential for trees. Wooded areas can be main-
tained or improved by protecting them from fire, remov-
ing or controlling inferior species, planting suitable spe-
cies, and selectively harvesting the trees on a planned
schedule.

The potential is high for woodland grazing and wood-
land wildlife habitat. Management considerations include
proper stocking and controlled grazing.

This soil has high potential for pasture and hay. Tall
fescue, johnsongrass, white clover, vetch, and singletary
peas are well suited to this soil. The potential for crops
is low. Sediment damage from large floods is severe.

This soil has low potential for urban uses or recreation
because of the flood hazard.

Capability subclass Vw; woodland group 1w; Loamy
Bottomiand grazing group.

51—Whakana fine sandy loam, 1 to 5 percent
slopes. This deep, gently sloping soil is on high terraces
of major streams. Areas are irregular in shape and aver-
age about 15 acres in size.

- Typically, the surface layer is brown, medium acid fine
sandy loam about 15 inches thick. Between depths of 15
and 25 inches, the soil is red, very strongly acid clay
loam. Between depths of 25 and 42 inches, the soil is
yellowish red, very strongly acid clay loam that has verti-
cal streaks of uncoated sand grains. Between depths of
42 and 80 inches, the soil is very strongly acid sandy
clay loam that has vertical streaks of uncoated sand
grains; the upper part is red and the lower part is yellow-
ish red.

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

Included with this soil in mapping are small areas of
Bernaldo soils. These soils are in concave areas near
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drainageways and foot slopes. Also included are areas
of soils that have a fine sandy loam surface layer that is
more than 20 inches thick. These soils are along old
fence rows and on scattered circular mounds that have a
surface layer as much as 34 inches thick in uncultivated
areas; the underlying soil material is similar to that of the
Whakana soils. Included soils make up less than 30
percent of any mapped area.

This soil is used mainly for pasture and hay. The
potential for grasses and legumes is high. Tall fescue,
improved bermudagrass, bahiagrass, lovegrass, arrow-
leaf clover, and vetch are well suited to this soil. The
potential for crops is high. Peanuts, truck crops, and
small grains are well suited. Growing cover crops and
soil-improving crops and incorporating plant residue into
the soil help to control erosion and maintain tilth and
productivity. Lime is needed in some areas. Terraces
and stable outlets are needed if row crops are grown.

This soil has medium potential for trees. Wooded
areas can be maintained or improved by protecting them
from fire, removing or controlling inferior species, plant-
ing suitable species, and selectively harvesting the trees
on a planned schedule. The potential is medium for
woodland grazing and high for openland and woodland
wildlife habitat. Management considerations include
proper stocking and controlled grazing.

This soil has high potential for most urban uses.
Shrinking and swelling, low strength, and corrosivity can
easily be overcome by good design and careful installa-
tion. The potential for recreation is high.

Capability subclass llle; woodland group 3o0; Sandy
Loam grazing group.

52—Whakana fine sandy loam, 5 to 12 percent
slopes. This deep, sloping to strongly sloping soil is on
high dissected terraces of major streams. A few uncros-
sable gullies and natural drainageways are present.
Areas are oblong and follow the contour of the slope.
Areas range from 10 to 80 acres in size.

Typically, the surface layer is brown, medium acid fine
sandy loam about 10 inches thick. Between depths of 10
and 37 inches, the soil is yellowish red, very strongly
acid clay loam. Between depths of 37 and 80 inches, the
soil is yellowish red, very strongly acid sandy clay loam
that has vertical streaks of uncoated sand grains.

This soil is well drained. Permeability is moderate, and
available water capacity is medium. Runoff is medium,
and the water erosion hazard is severe.

Included with this soil in mapping are small areas of
Karma and Porum soils. Karma soils are in a random
pattern, and Porum soils are near heads of drain-
ageways. Also included are a few, scattered, 1- to 8-acre
areas that have a 20- to 34-inch fine sandy loam surface
layer and reddish sandy clay loam lower layers. Included
soils make up less than 20 percent of any mapped area.

This soil is used mainly for pasture and hay. The
potential for grasses and legumes is high. Bahiagrass,
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lovegrass, arrowleaf clover, crimson clover, and vetch
are well suited to this soil. The potential for crops is low.
Slope, the erosion hazard, and low fertility limit produc-
tion and choice of crops.

This soil has medium potential for trees. Wooded
areas can be maintained or improved by protecting them
from fire, removing or controlling inferior species, and
selectively harvesting the trees on a planned schedule.
The potential is medium for woodland grazing and high
for openland and woodland wildlife habitat. Management
considerations include proper stocking and controlled
grazing.

This soil has medium potential for most urban uses.
Slope, the erosion hazard, and corrosivity can be over-
come by good design and careful installation. The poten-
tial is medium for recreation because of slope and the
erosion hazard.

Capability subclass |Ve; woodland group 30; Sandy
Loam grazing group.

53—Whakana-Porum complex, 8 to 20 percent
slopes. This complex is on strongly sloping to moderate-
ly steep, dissected, high terraces of major streams. Natu-
ral drainageways are common. Areas are oblong and
follow the contour of the slope. They average about 200
acres in size. This complex is about 40 percent Whakana
soil, 40 percent Porum soil, and 20 percent other soils.
The areas of these soils are so intricately mixed that it is
not practical to separate them at the scale of the soil
map. The Whakana soil is on rounded points of ridges
and in convex areas between drainageways. The Porum
soil is in convex areas near drainageways and in a
random pattern in areas of exposed clayey sediment.

Typically, the Whakana soil has a surface layer of
brown, medium acid fine sandy loam about 10 inches
thick. Between depths of 10 and 31 inches, the soil is
red, very strongly acid sandy clay loam. Between depths
of 31 and 72 inches, the soil is red, very strongly acid
sandy clay loam that has vertical streaks of uncoated
sand grains. ‘

This Whakana soil is well drained. Permeability is mod-
erate, and available water capacity is medium. Runoff is
medium, and the water erosion hazard is severe.

Typically, the Porum soil has a surface layer of dark
grayish brown, medium acid fine sandy loam about 3
inches thick. Between depths of 3 to 7 inches, the soil is
pale brown, medium acid fine. sandy loam. Between
depths of 7 and 17 inches, the soil is red, very strongly
acid clay that has strong brown mottles. Between depths
of 17 and 31 inches, the soil is yellowish red, very
strongly acid clay that has strong brown and light gray
mottles. Between depths of 31.and 42 inches, the soil is
yellowish red, strongly acid sandy clay loam that has
gray, strong brown, and red motties. Between depths of
42 and 65 inches, the soil is strong brown, medium acid
sandy clay loam that has light gray and yellowish red
mottles and vertical streaks of uncoated sand grains.
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This Porum soil is moderately well drained. Permeabil-
ity is very slow, and available water capacity is high.
Runoff is rapid, and the water erosion hazard is severe.
The seasonal high water table is at a depth of 2 to 3
feet.

Included with this complex in mapping are small areas
of Karma and Woodtell soils; soils that have a sandy
loam surface layer more than 20 inches thick; reddish,
moderately alkaline, clayey soils; and eroded soils.
Karma soils and soils that have a fine sandy loam sur-
face layer are in a random pattern. Woodtell soils are in
random areas that do not have terrace deposits. The
reddish, moderately alkaline, clayey soils are at the
heads of steep drainageways and on upper parts of side
slopes. In formerly cultivated areas, erosion has exposed
the subsoil in places and left a few scattered gullies that
cannot be crossed with farm machinery. Included soils
make up less than 30 percent of any mapped area.

This complex is used mainly for timber and grazing. It
has medium potential for trees. Wooded areas can be
maintained or improved by protecting them from fire,
removing or controlling inferior species, planting suitable
species, and selectively harvesting the trees on a
planned schedule. The potential is medium for woodland
grazing and high for woodland wildlife habitat. Manage-
ment considerations include proper stocking and con-
trolled grazing. -

This complex has low potential for pasture and hay.
The potential for crops is low. Slope, the severe erosion
hazard, and low fertility limit production.

This complex has low potential for most urban uses.
Shrinking and swelling, low strength, the severe erosion
hazard, and slope can be partially overcome by good
design and careful installation. The potential is low for
recreation because of very slow permeability and slope.

Whakana part in capability subclass Vle; woodland
group 30; Sandy Loam grazing group. Porum soil in ca-
pability subclass Vle; woodland group 4c¢; Sandy Loam
grazing group.

54—Wilson silt loam, 0 to 2 percent slopes. This
deep, nearly level to gently sloping soil is on ridgetops
and foot slopes. Areas are oblong and range from 5
acres to more than 150 acres in size.

Typically, the surface layer is very dark gray, slightly
acid silt loam about 6 inches thick. Between depths of 6
and 9 inches, the soil is very dark gray, medium acid
clay loam. Between depths of 9 and 28 inches, the soil
is very dark gray, slightly acid clay. Between depths of
28 and 39 inches, the soil is dark gray, neutral clay.
Between depths of 39 and 80 inches, the soil is grayish
brown, mildly alkaline clay that has light olive brown and
olive yellow mottles.

This soil is somewhat poorly drained. Permeability is
very slow, and available water capacity is high. Runoff is
slow, and the water erosion hazard is slight. The soil is
seasonally wet or droughty and cracks when dry. The
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seasonal high water table is at a depth of less than 1
foot. A thick crust forms on the surface when dry.

Included with this soil in mapping are small areas of
Crockett, Deport, Burleson, and Mabank soils. Some
areas of Wilson soils that have a surface layer of loam,
clay loam, or silty clay loam are also included. A combi-
nation of all these textures, including silt loam, is
common in some areas. Included soils make up less
than 18 percent of any mapped area.

This soil is used mainly for pasture and hay. The
potential is high for grasses and legumes. King Ranch
bluestem, tall fescue, ryegrass, arrowleaf clover, john-
songrass, and singletary peas are suited to this soil. The
potential is medium for crops. Seasonal wetness and the
droughty nature of this soil limit production. Growing
cover crops and soil-improving crops and incorporating
plant residue into the soil help to control erosion and
maintain tilth and productivity. Terraces and stable out-
lets are needed on sloping areas if row crops are grown.

This soil has medium potential for range and openland
and rangeland wildlife habitat. The climax vegetation is
tall and mid grasses. Management considerations in-
clude proper stocking, controlled grazing, and brush
management.

This soil has low potential for most urban uses. Shrink-
ing and swelling, low strength, very slow permeability,
and wetness can be partially overcome by good design
and careful installation. The potential for recreation is
low because of very slow permeability and wetness.

Capability subclass lllw; Claypan Prairie range site.

55—Woodtell loam, 5 to 12 percent slopes. This
deep, sloping to strongly sloping soil is on sides of
ridges. Natural drainageways are common. Areas are
oblong and follow the contour of the slope. They aver-
age about 85 acres in size.

Typically, the surface layer is very dark grayish brown,
slightly acid loam about 4 inches thick. Between depths
of 4 and 12 inches, the soil is yellowish red, very strong-
ly acid clay that has light olive brown and light brownish
gray mottles. Betweén depths of 12 and 26 inches, the
soil is red, very strongly acid clay that has light brownish
gray and light olive brown mottles. Between depths of 26
and 41 inches, the soil is mottled red and light gray, very
strongly acid clay. Between depths of 41 and 51 inches,
the soil is light brownish gray, very strongly acid clay that
has light yellowish brown and light olive brown mottles.
Between depths of 51 and 63 inches, the soil is stratified
grayish brown, partially weathered shale and clay that
has yellowish brown mottles.

This soil is moderately well drained. Permeability is
very slow, and available water capacity is medium.
Runoff is rapid, and the water erosion hazard is severe.
This soil is seasonally droughty and cracks when dry.
The seasonal high water table is at a depth of 1.5 to 4
feet.
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Included with this soil in mapping are small areas of
Annona and Porum soils and soils that have moderately
alkaline lower layers. Annona soils are on foot slopes
and in concave areas near heads of drainageways.
Porum soils are on remnants of terrace deposits. Soils
that have moderately alkaline lower layers are in a
random pattern. Many areas of Woodtell soils that have
sandy loam, sandy clay loam, loam, or clay loam layers
below a depth of 30 inches are also included. Includéd
soils make up less than 25 percent of any mapped area.

This soil is used mainly for pasture and hay." The
potential is low for grasses and legumes. The potential
for crops is low. Slope, the severe erosion hazard, low
natural fertility, and the droughty nature of this soil limit
production. .

This soil has medium potential for trees. Wooded
areas can be maintained or improved by protecting them
from fire, removing or controlling inferior species, and
selectively harvesting the trees on a planned schedule.
The potential is medium for woodland grazing and .high
for woodland wildlife habitat. Management  consider-
ations include proper stocking and controlled : grazing.

This soil has low potential for most urban uses (fig.
10). Shrinking and swelling, low strength, wetness, the
erosion hazard, and corrosivity can be partially overcome
by good design and careful installation. The potential for
recreation is low because of very slow permeability and
slope.

Capability subclass Vie; woodland group 4c; Tight
Sandy Loam grazing group.

Use and management of the soils

The soil survey is a detailed inventory and evaluation
of the most basic resource of the survey area—the soil.
It is useful in adjusting land use, including urbanization,
to the limitations and potentials of natural resources -and
the environment. Also, it can help avoid soil-related fail-
ures in uses of the land. ‘

While a soil survey is in progress, soil scientists, con-
servationists, engineers, and others keep extensive
notes about the nature of the soils and about unique
aspects of behavior of the soils. These notes include
data on erosion, drought damage to specific crops, yield
estimates, flooding, the functioning of septic tank dispos-
al systems, and other factors affecting the productivity,
potential, and limitations of the soils under various uses
and management. In this way, field experience and
measured data on soil properties and performance are
used as a basis for predicting soil behavior.

Information in this section is useful in planning use and
management of soils for crops and pasture, rangeland,
and woodland; as sites for buildings, highways and other
transportation systems, sanitary facilities, and parks and
other recreation facilities; and for wildlife habitat. From
the data presented, the potential of each soil for speci-
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fied land uses can be determined, soil limitations to
these land uses can be identified, and costly failures in
houses and other structures, caused by unfavorable soil
properties, can be avoided. A site where soil properties
are favorable can be selected, or practices that will over-
come the soil limitations can be planned.

Planners.and others using the soil survey can evaluate
the impact of specific land uses on the overall productiv-
ity of the survey area or other broad planning area and
on the environment. Productivity and the environment
are closely related to the nature of the soil. Plans should
maintain or create a land-use pattern in harmony with
the natural soil.

Contractors can find information that is useful in locat-
ing sources of sand and gravel, roadfill, and topsoil.
Other information indicates the presence of bedrock,
wetness, or very firm soil horizons that cause difficulty in
excavation.

Health officials, highway officials, engineers, and many
other specialists also can find useful information in this
soil survey. The safe disposal of wastes, for example, is
closely related to properties of the soil. Pavements,
sidewalks, campsites, playgrounds, lawns, and trees and
shrubs are influenced by the nature of the soil.

Crops, pasture, and hay

Alfred L. Pace, agronomist, Soil Conservation Service, helped to
prepare this section.

The major management concerns in the use of the
soils for crops and pasture are described in this section.
In addition, the crops or pasture plants best suited to the
soil, including some not commonly grown in the survey
area, are discussed; the system of land capability classi-
fication used by the Soil Conservation Service is ex-
plained; and the estimated yields of the main crops and
hay and pasture plants are presented for each soil.

This section provides information about the overall ag-
ricultural potential of the survey area and about the man-
agement practices that are needed. The information is
useful to equipment dealers, land improvement contrac-
tors, fertilizer companies, processing companies, plan-
ners, conservationists, and others. For each kind of soil,
information about management is presented in the sec-
tion “Soil maps for detailed planning.” Planners of man-
agement systems for individual fields or farms should
also consider the detailed information given in the de-
scription of each saoil.

More than 570,000 acres in the survey area was used
for crops and pasture in 1967 (4). Of this, 322,117 acres
was used for pasture and hay; 84,784 acres for row
crops, mainly cotton, grain sorghum, and soybeans;
43,336 acres for close-grown crops, mainly wheat, oats,
and legumes; 64,295 acres for hay and rotation hay and
pasture; and 40,719 acres for conservation use. The rest
was idle cropland.
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The potential of the soils in Lamar and Delta Counties
for increased production of food is high. About 270,902
acres of potentially good to fair cropland is currently
used for pasture and hay, about 51,684 acres for wood-
land, and about 18,208 acres for range. In addition to
the reserve productive capacity represented by this land,
food production could also be increased considerably by
extending the latest crop production technology to all
cropland in the counties. This soil survey can greatly
facilitate the application of such technology.

Land use is constantly changing in Lamar and Delta
Counties. Woodland and cropland are being used for
pasture and hay and for range, and pasture and hayland
are returning to crops. The area in Urban land and water
is gradually increasing. The use of this soil survey to
help make land use decisions that will influence 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 soil problem on about 60
percent of the land used for crop and pasture and hay in
Lamar and Delta Counties. If slope is more than 1 per-
cent, erosion is a hazard. Annona, Crockett, Deport,
Heiden, Houston Black, and Leson soils, for example,
have siopes of 1 to 5 percent.

Loss of the surface layer through erosion is damaging
for two reasons. First, productivity is reduced as the
surface layer is lost and part of the subsoil is incorporat-
ed into the plow layer. Loss of the surface layer is
especially damaging on soils that have a clayey subsoil,
such as Annona, Crockett, and Normangee soils, and on
soils in which bedrock limits the root zone, such as
Austin, Eddy, and Stephen soils. Erosion also reduces
productivity on soils that tend to be droughty, such as
Crockett and Normangee soils. Second, soil erosion on
farmland results in sediment entering streams. Control-
ling erosion minimizes the pollution of streams by sedi-
ment and improves quality of water for municipal use, for
recreation, and for fish and wildlife.

In many sloping fields, preparing a good seedbed and
tilling are difficult on clayey or hardpan spots, which
have been exposed because the original friable surface
layer has been eroded away. Clayey spots are common
in areas of moderately eroded Normangee sails.

Erosion is controlled by providing protecting surface
cover, reducing runoff, and increasing infiltration. A crop-
ping system that keeps a plant cover on the soil for
extended periods can hold soil erosion losses to
amounts that will not reduce the productive capacity of
the soil. On livestock farms, which require pasture and
hay, the legume and grass forage crops reduce erosion
on sloping land and also provide nitrogen and improve
tilth for the following crop.

Terraces and diversions reduce the length of slope
and reduce runoff and erosion. They are most practical
on deep soils that have regular slopes. Most deep, slop-
ing soils in Lamar and Delta Counties, except strongly
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sloping and moderately steep soils, are suitable for ter-
races and diversions.

Contouring is a widespread erosion control practice in
the survey area. It is best suited to soils that have
smooth, uniform slopes, which include most arable soils
in the survey area.

Small areas have slopes that are so short and irregu-
lar that contour tillage or terracing is not practical. On
these soils, cropping systems that provide substantial
plant cover are required to control erosion unless mini-
mum tillage is practiced. Minimizing tillage and leaving
crop residue on the surface help to increase infiltration
and reduce 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. No-
tillage for soybeans and small grains is effective in re-
ducing erosion on sloping soils and can be adapted to
most loamy soils in the survey area. It is more difficult to
practice successfully, however, on the soils that have a
clayey surface layer.

Wind erosion is a hazard on the loamy Annona, Ber-
naldo, Freestone, and Whakana soils. Wind erosion can
damage these soils in a few hours if winds are strong
and the soils are dry and bare of vegetation or surface
mulch. Maintaining the plant cover, surface mulch, or a
rough surface by proper tillage minimizes wind erosion
on these soils.

Information and assistance for the design and installa-
tion of erosion control practices for each kind of soil is
available from local offices -of the Soil Conservation
Service.

Soil drainage is the major management need on about
20 percent of the acreage used for crops and pasture
and hay in the survey area. Surface runoff and internal
drainage are so slow that these soils need shallow sur-
face field drains and drainage outlets to remove excess
water during wet periods. These are the poorly drained
Derly, Harjo, and Roxton soils and the somewhat poorly
drained, nearly level Ambia, Deport, Desha, Kaufman,
Mabank, Muldrow, Trinity, and Wilson soils.

Soil fertility is naturally high in most of the soils that
formed on the flood plains. With the exception of the
Guyton soils, these soils are naturally higher in plant
nutrients than most upland soils.

The upland soils that formed under prairie are moder-
ately high in plant nutrients. These soils have a loamy to
clayey surface layer that ranges from medium acid to
moderately alkaline. The lower horizons range from neu-
tral to moderately alkaline. The clayey soils generally
have medium to high levels of phosphorus and potash.
The loamy soils commonly have low to medium levels of
phosphorus and potash. Lime is rarely needed.

Soil fertility is naturally low in most loamy upland soils
that formed under forest. Nearly all of these soils have a
slightly acid to medium acid surface layer and medium
acid to very strongly acid lower layers. Liming these soils
generally improves the growth of plants that grow only
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on nearly neutral soils. Available phosphorus and potash
levels are naturally low in most of these soils.

Additions of nitrogen and phosphorus are needed on
most crops and on all pastures of improved grasses. For
very high levels of pasture and hay production, frequent
applications may be needed. On all soils, additions of
lime and fertilizer should be based on the results of soil
tests, on the needs of the crop, and on the expected
yield. The Cooperative Extension Service can help in
determining the kinds and amounts of fertilizer and lime
to apply.

Soil tilth is an important factor in the germination of
seeds and in the infiltration of water into the soil. Soils
with good tilth are granular and porous.

Many of the soails in the survey area have a silt loam,
loam, or fine sandy loam surface layer that is light in
color and low in content of organic matter. Generally the
structure of such soils is weak, and intense rainfall
causes a crust to form on the surface. The clayey, non-
calcareous Burleson, Deport, Kaufman, and Leson soils
also form a thick surface crust.

The crust is hard and nearly impervious to water when
dry. Once the crust forms, it reduces infiltration and in-
creases runoff. Regular additions of crop residue,
manure, and other organic material can help to improve
soil structure and to reduce crust formation.

Fall plowing is generally not a good practice on the
light-colored soils that have a loamy surface layer, be-
cause a crust forms during winter and spring. Many of
the soils are nearly as dense and hard at planting time
after fall plowing as they were before they were plowed.
Also, about 70 percent of the cropland consists of slop-
ing soils that are subject to damaging erosion if they are
plowed in fall.

The dark colored Burleson, Deport, Desha, Heiden,
Houston Biack, Kaufman, Leson, and Trinity soils are
clayey, and tiith is a problem because the soils often
stay wet until late in spring. If they are wet when plowed,
they tend to be very cloddy when dry, and a good
seedbed is difficult to prepare. Fall plowing generally
results in good tilth in spring.

Field crops suited to the soils and climate of the
survey area include many that are not now commonly
grown. Cotton, grain sorghum, and, to an increasing
extent, soybeans are the row crops. Corn, sunflowers,
peanuts, and some vegetables can be grown.

Wheat and oats are the common close-growing crops.
Rye and barley can be grown, and grass and legume
seed can be produced from lovegrass, fescue, vetch,
and alfaifa.

Special crops grown commercially in the survey area
are vegetables, tree fruits, and nursery plants. A small
acreage is used for melons, cucumbers, turnips, sweet
corn, tomatoes, peas, and other vegetables and small
fruits. In addition, large areas can be used for other
special crops such as peaches, plums, grapes, and
many vegetables.



LAMAR AND DELTA COUNTIES, TEXAS

Deep, loamy soils that have good natural drainage are
especially well suited to many vegetables, nursery plants,
tree fruits, and small fruits. These are Bernaldo, Ca-
spiana, Freestone, Hicota, Karma, Norwood, Severn, and
Whakana soils on slopes of less than 5 percent. They
cover about 95,000 acres. Most of these soils are suited
to irrigation. Pecan trees are suited to most of the soils
in the survey area. They are well suited to the well
drained and moderately well drained soils on flood
plains.

Latest information and suggestions for growing special
crops can be obtained from local offices of the Coopera-
tive Extension Service and the Soil Conservation Serv-
ice.

Pasture and hay are important to the economy of
Lamar and Delta Counties. About 42 percent of the soils
in the survey area is used for pasture and hay.

Pasture is largely made up of perennial warm season
species of bermudagrass and cool season legumes.
Some acreage is used for cool season perennial fescue.
There are small acreages of bahiagrass, lovegrass, klein-
grass, King Ranch bluestem, and johnsongrass. The
most commonly used legumes are vetch, singletary
peas, white clover, arrowleaf clover, crimson clover, bur-
clover, and lespedeza. These are overseeded on estab-
lished stands of bermudagrass. Bermudagrass is suited
to all soils in the survey area, but management is difficult
on the strongly sloping and moderately steep soils.

The amount of beef produced is directly related to the
amount of forage produced. A well-managed pasture has
one main grass, is amply supplied with water, and is free
of weeds. It is fertilized according to plant needs, desired
production, and soil tests. Weeds can be controlled by
mowing, shredding, or using chemical herbicides. Well
managed stands of grasses tend to eliminate most
weeds. Pastures should be stocked according to the
amount of forage available and grazed only to a height
that permits plants to remain vigorous. A good grass
cover helps to prevent erosion, winterkill, and soil com-
paction and to insure rapid growth in the spring.

Temporary pasture is often used to supplement per-
manent pasture. Sudangrass, johnsongrass, pearl millet,
and sorghum-sudangrass hybrids make good supplemen-
tal summer pasture. Pearl millet is suited to acid soils.
Small grains provide good supplemental winter forage.

Latest information and suggestion for planting, fertiliz-
ing, and grazing specific forages can be obtained from
local offices of the Cooperative Extension Service and
the Soil Conservation Service.

Hay in Lamar and Delta Counties is mainly bermuda-
grass. In Lamar County about 10,000 acres of mixed tall
and mid climax prairie grasses is used for hay.

Management of hay requires timely mowing to insure
high quality, maximum production, and retained plant
vigor. Hay should be cut at a height that has proven best
for the plants being used. Mowing too low or too often
damages the stand of grasses, as overgrazing damages
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pasture. Mowing at the proper height helps to maintain
plant vigor and leaves residue on the surface to help to
control erosion and maintain organic matter content.
Harvesting when wet tends to pack the surface layer
causing excessive runoff and poor plant growth. Weeds
can be controlled by mowing, shredding, or using herbi-
cides.

If native hay is seriously damaged by drought, fire, or
poor management, it should not be cut. It should be
allowed to make a full season’s growth for one or more
years. This permits the grasses to reestablish a strong
root system and regain their vigor. Weakened grasses
are easily winterkilled and easily invaded by weeds.

Well established native grasses generally can be kept
vigorous by good management without the use of fertiliz-
er.

Yields per acre

The average yields per acre that can be expected of
the principal crops under a high level of management
are shown in table 4. In any given year, yields may be
higher or lower than those indicated in the table because
of variations in rainfall and other climatic factors. Ab-
sence of an estimated yield indicates that the crop is not
suited to or not commonly grown on the soil or that a
given crop is not commonly irrigated.

The estimated yields were based mainly on the experi-
ence and records of farmers, conservationists, and ex-
tension agents. Results of field trials and demonstrations
and available yield data from nearby counties were also
considered.

The yields were estimated assuming that the latest soil
and crop management practices were used. Hay and
pasture yields were estimated for the most productive
varieties of grasses and legumes suited to the climate
and the soil. A few farmers may be obtaining average
yields higher than those shown in table 4.

The management needed to achieve the indicated
yields of the various crops depends on the kind of soil
and the crop. Such management provides drainage, ero-
sion control, and protection from flooding; the proper
planting and seeding rates; suitable high-yielding crop
varieties; appropriate tillage practices, including time of
tilage and seedbed preparation and tilling when soil
moisture is favorable; control of weeds, plant diseases,
and harmful insects; favorable soil reaction and optimum
levels of nitrogen, phosphorus, potassium, and trace ele-
ments for each crop; effective use of crop residues,
barnyard manure, and green-manure crops; harvesting
crops with the smallest possible loss; and timeliness of
all fieldwork. '

The estimated yields reflect the productive capacity of
the soils 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.
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Crops other than those shown in table 4 are grown in
the survey area, but estimated yields are not included
because the acreage of these crops is small. The local
offices of the Soil Conservation Service and the Cooper-
ative Extension Service can provide information about
the management concerns and productivity of the soils
for these crops.

Capability classes and subclasses

Capability classes and subclasses show, in a general
way, the suitability of soils for most kinds of field crops.
The soils are classed according to their limitations when
they are used for field crops, the risk of damage when
they are used, and the way they respond to treatment.
The grouping does not take into account major and gen-
erally expensive landforming that would change slope,
depth, or other characteristics of the soils; does not take
into consideration possible but unlikely major reclamation
projects; and does not apply to rice, cranberries, horticul-
tural crops, or other crops that require special manage-
ment. Capability classification is not a substitute for inter-
pretations designed to show suitability and limitations of
groups of soils for rangeland, for forest trees, or for
engineering purposes.

In this survey, all kinds of soil are grouped at two
levels: capability class and subclass. These levels are
defined in the following paragraphs. A survey area may
not have soils of all classes.

Capability classes, the broadest groups, are designat-
ed by Roman numerals | through VIll. The numerals
indicate progressively greater limitations and narrower
choices for practical use. The classes are defined as
follows:

Class | soils have few limitations that restrict their use.

Class Il 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 1V 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 landforms have limitations 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
‘c, 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
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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 too cold
or too 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, though they
have other limitations that restrict their use to pasture,
rangeland, woodland, wildlife habitat, or recreation.

The acreage of soils in each capability class and sub-
class is indicated in table 5. All soils in the survey area
except those named at a level higher than the series are
included.

Range

Range is land on which the natural plant community is
composed principally of grasses, grasslike plants, forbs,
and shrubs that are grazed. About 4 percent of the
survey area is range.

Most of the range is on small farms and is used mainly
by cow-calf operations. Forage produced on range is
supplemented by small improved pasture, crop stubble,
and small grains. Supplemental feeding of protein con-
centrate and hay is necessary in winter if cool-season
pasture is not available.

Most of the range is formerly cultivated cropland that
has been left idle for several years. Most of the vegeta-
tion is low to medium quality grasses, forbs, and weeds
that invaded the idle fields. The few remaining areas of
native vegetation have been greatly depleted by contin-
ued overuse. The amount of forage produced on range
may be less than half of the potential. Productivity of the
range can be increased by management that is designed
for specific soils and range sites.

Where climate and topography are about the same,
differences in the kind and amount of vegetation that
rangeland can produce are related closely to the kind of
soil. Effective management is based on the relationships
among soils, vegetation, and water.

Table 6 shows, for each kind of soil, the name of the
range site; the total annual production of vegetation in
favorable, normal, and unfavorable years;-the character-
istic vegetation; and the expected percentage of each
species in the composition of the potential natural plant
community. Soils not listed cannot support a natural
plant community of predominately grasses, grasslike
plants, forbs, or shrubs suitable for grazing or browsing.
The following are explanations of column headings in
table 6. .

A range site is a distinctive kind of rangeland that
differs from other kinds of rangeland in its ability to
produce a characteristic natural plant community. Soils
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that produce a similar kind, amount, and proportion of
range plants are grouped into range. sites. For those
areas where the relationship between soils and vegeta-
tion has been established, range sites can be interpreted
directly from the soil map. Properties that determine the
capacity of the soil to supply moisture and plant nutrients
have the greatest influence on the productivity of range
plants. Soil reaction, salt content, and a seasonal high
water table are also important.

Total production refers to the amount of vegetation
that can be expected to grow annually on well managed
rangeland that is supporting the potential natural plant
community. It is expressed in pounds per acre of air-dry
vegetation for favorable, normal, and unfavorable years.
In a favorable year the amount and distribution of pre-
cipitation and the temperatures are such that growing
conditions are substantially better than average; in a
normal year these conditions are about average for the
area; in an unfavorable year, growing conditions are well
below average, generally because of low available soil
moisture.

Dry weight refers to the total air-dry vegetation pro-
duced per acre each year by the potential natural plant
community. Vegetation that is highly palatable to live-
stock and vegetation that is -unpalatable are included.
Some of the vegetation can also be grazed extensively
by wildlife.

Characteristic species of grasses, grasslike plants,
forbs, and shrubs that make up most of the potential
natural plant community on each soil are listed by
common name. Under Composition, the expected pro-
portion of each species is presented as the percentage,
in air-dry weight, of the total annual production of herba-
ceous and woody plants. The amount that can be used
as forage depends on the kinds of grazing animals and
on the grazing season. Generally all of the vegetation
produced is not used.

Range management requires, in addition to knowledge
of the kinds of soil and the potential natural plant com-
munity, an evaluation of the present condition of the
range vegetation in relation to its potential. Range condi-
tion is determined by-comparing the present plant com-
munity with the potential natural plant community on a
particular range site. The more closely the existing com-
munity resembles the potential community, the better the
range condition. The objective in range management is
to control grazing so that the plants growing on a site
are about the same in kind and amount as the potential
natural plant community for that site. Such management
generally results in the maximum production of vegeta-
tion, conservation of water, and control of erosion.
Sometimes, -however, a range condition somewhat below
the potential meets grazing needs, provides wildlife habi-
tat, and protects soil and water resources.

Native tall and mid grasses are well suited to all of the
‘soils in this survey area that are used for range. The
deep to moderately deep, clayey soils have high poten-
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tial productivity and the deep, loamy claypan soils have
medium potential productivity. The shallow to very shal-
low loamy and clayey soils underlain. by chalk have low
potential productivity because of the restricted rooting
depth. In many areas are the scars of past erosion.
Water erosion is a severe hazard where the plant cover
is thin or absent. Some areas have unstable gullies that
are still eroding.

The major management concern on most of the range
is control of grazing to reestablish the potential plant
community. Range that does not have enough of the
desired species to recover from grazing should be
seeded. Controlling brush and water erosion is also im-
portant. If sound range management based on soil
survey information and range inventories is applied, the
potential for increasing the production of range is good.

Information on seeding each kind of soil to range is
available in local offices of the Soil Conservation Serv-
ice.

Woodland management and productivity

Norman O. Wilson, forester, Soil Conservation Service, helped in
preparing this section.

Approximately 8 percent of Delta County and 15 per-
cent of Lamar County is in woodland (4). Soils capable
of supporting commercial forest make up about 53 per-
cent of Lamar County and 36 percent of Delta County.

Stands of pine and pine-hardwood occur mainly on the
uplands of northern Lamar County, and mixed hard-
woods grow mainly on bottom lands in both counties.
The forested uplands grow loblolly pine, shortleaf pine,
eastern red cedar, and a mixture of low-grade hard-
woods. Short-leaf pine is dominant. The forested bottom
lands produce a mixture of low to medium grade hard-
woods, mostly water oak, willow oak, post oak, red oak,
pecan, sweetgum, green ash, and eastern cottonwood.

The potential for commercial wood products is low in
Deita County and medium in Lamar County. This area is
on the fringe of the timberbelt, and the market for raw
woodland products is limited.

Other values of woodland include livestock grazing,
wildlife habitat, recreation, natural beauty, and conserva-
tion of soil and water.

Table 7 contains information useful to woodland
owners or forest managers planning use of soils for
wood crops. Mapping unit symbols for soils suitable for
wood crops are listed, and the ordination (woodland suit-
ability) symbol for each soil is given. All soils bearing the
same ordination symbol require the same general kinds
of woodland management and have about the same
potential productivity.

The first part of the ordination symbo/ a number, indi-
cates the potential productivity of the soils for important
trees. The number 1 indicates very high productivity; 2,
high; 3, moderately high; 4, moderate; and 5, low. The
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second part of the symbol, a letter, indicates the major
kind of soil limitation. The letter x indicates stoniness or
rockiness; w, excessive water in or on the soil; ¢, toxic
substances in the soil; d, restricted root depth; ¢, clay in
the upper part of the soil; s, sandy texture; f, high con-
tent of coarse fragments in the soil profile; and r, steep
slopes. The letter o indicates insignificant limitations or
restrictions. If a soil has more than one limitation, priority
in placing the soil into a limitation class is in the follow-
ing order: x, w, t,d, ¢, s, f, and r.

In table 7 the soils are also rated for a number of
factors to be considered in management. Slight, moder-
ate, and severe are used to indicate the degree of major
soil limitations.

Ratings of the erosion hazard indicate the risk of loss
of soil in well managed woodland. The risk is s/ight if the
expected soil loss is small, moderate if some measures
are needed to control erosion during logging and road
construction, and severe if intensive management or
special equipment and methods are needed to prevent
excessive loss of soil.

Ratings of equipment limitation reflect the characteris-
tics and conditions of the soil that restrict use of the
equipment generally needed in woodland management
or harvesting. A rating of s/ght indicates that use of
equipment is not limited to a particular kind of equipment
or time of year; moderate indicates a short seasonal
limitation or a need for some modification in manage-
ment or equipment; severe indicates a seasonal limita-
tion, a need for special equipment or management, or a
hazard in the use of equipment.

Seedling mortality ratings indicate the degree that the
soil affects expected mortality of planted tree seedlings.
Plant competition is not considered in the ratings. Seed-
lings from good planting stock that are properly planted
during a period of sufficient rainfall are rated. A rating of
slight indicates that the expected mortality of the planted
seedlings is less than 25 percent; moderate, 25 to 50
percent; and severe, more than 50 percent.

Ratings of plant competition indicate the degree to
which undesirable plants are expected to invade or grow
if openings are made in the tree canopy. The invading
plants compete with native plants or planted seedlings
by impeding or preventing their growth. A rating of s/ight
indicates little or no competition from other plants; moa-
erate indicates that plant competition is expected to
hinder the development of a fully stocked stand of desir-
able trees; severe means that plant competition is ex-
pected to prevent the establishment of a desirable stand
unless the site is intensively prepared, weeded, or other-
wise managed for the control of undesirable plants.

The potential productivity of merchantable or common
trees on a soil is expressed as a site index. This index is
the average height, in feet, that dominant and codomin-
ant trees of a given species attain in a specified number
of years. The site index applies to fully stocked, even-
aged, unmanaged stands. Important trees are those that

SOIL SURVEY

woodland managers generally favor in intermediate or
improvement cuttings. They are selected on the basis of
growth rate, quality, value, and marketability.

Trees to plant are those that are suitable for commer-
cial wood production and that are suited to the soils.

Woodland understory vegetation

Understory vegetation consists of grasses, forbs,
shrubs, and other plants. Some types of forest, under
proper management, can produce enough understory
vegetation to support grazing of livestock or wildlife, or
both (fig. 11).

The quantity and quality of understory vegetation vary
with the kind of soil, the age and kind of trees, the
density of the canopy, and the depth and condition of
the forest litter. The density of the forest canopy affects
the amount of light that understory plants receive during
the growing season.

Table 8 shows, for each soil suitable for woodland, the
potential for producing understory vegetation. The table
also lists the common names of the characteristic vege-
tation that grows on a specified soil and the percentage
composition, by air-dry weight, of each kind of plant. The
kind and percentage of understory plants listed in the
table are those to be expected where canopy density is
most nearly typical of forests that yield the highest pro-
duction of wood crops. '

The total production of understory vegetation is ex-
pressed in pounds per acre of air-dry vegetation for
favorable, normal, and unfavorable years. In a favorable
year the soil moisture is above average during the opti-
mum .part of the growing season; in a normal year soil
moisture is average; and in an unfavorable year it is
below average.

Engineering

This section provides information about the use of
soils for building sites, sanitary facilities, construction ma-
terial, and water management. Among those who can
benefit from this information are engineers, landowners,
community planners, town and city managers, land de-
velopers, builders, contractors, and farmers and ranch-
ers.

The ratings in the engineering tables are based on test
data and estimated data in the “Soil properties” section.
The ratings were determined jointly by soil scientists and
engineers of the Soil Conservation Service using known
relationships between the soil properties and the behav-
ior of soils in various engineering uses.

Among the soil properties and site conditions identified
by a soil survey and used in determining the ratings in
this section were grain-size distribution, liquid limit, plas-
ticity index, soil reaction, depth to bedrock, hardness of
bedrock that is within 5 or 6 feet of the surface, soil
wetness, depth to a seasonal high water table, slope,
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likelihood of flooding, natural soil structure or aggrega-
tion, in-place soil density, and geologic origin of the soil
material. Where pertinent, data about kinds of clay min-
erals, mineralogy of the sand and silt fractions, and the
kind of absorbed cations were also considered.

On the basis of information assembled about soil prop-
erties, ranges of values can be estimated for erodibility,
permeability, corrosivity, shrink-swell potential, available
water capacity, shear strength, compressibility, slope sta-
bility, and other factors of expected soil behavior in engi-
neering uses. As appropriate, these values can be ap-
plied to each major horizon of each soil or to the entire
profile.

These factors of soil behavior affect construction and
maintenance of roads, airport runways, pipelines, founda-
tions for small buildings, ponds and small dams, irrigation
projects, drainage systems, sewage and refuse disposal
systems, and other engineering works. The ranges of
values can be used to (1) select potential residential,
commercial, industrial, and recreational uses; (2) make
preliminary estimates pertinent to construction in a par-
ticular area; (3) evaluate alternative routes for roads,
streets, highways, pipelines, and underground cables; (4)
evaluate alternative sites for location of sanitary landfills,
onsite sewage disposal systems, and other waste dis-
posal facilities; (5) plan detailed onsite investigations of
soils and geology; (6) find sources of gravel, sand, clay,
and topsoil; (7) plan farm drainage systems, irrigation
systems, ponds, terraces, and other structures for soil
and water conservation; (8) relate performance of struc-
tures already built to the properties of the kinds of soil
on which they are built so that performance of similar
structures on the same or a similar soil in other locations
can be predicted; and (9) predict the trafficability of soils
for cross-country movement of vehicles and construction
equipment.

Dala presented in this section are useful for land-use
planning and for choosing alternative practices or gener-
al designs that will overcome unfavorable soil properties
and minimize soil-related failures. Limitations to the use
of these data, however, should be well understood. First,
the data are generally not presented for soil material
below a depth of 5 or 6 feet. Also, because of the scale
of the detailed map in this soil survey, small areas of
soils that differ from the dominant soil may be included
in mapping. Thus, these data do not eliminate the need
for onsite investigations, testing, and analysis by person-
nel having expertise in the specific use contemplated,

_The information is presented mainly in tables. Table 9
shows, for each kind of soil, the degree and kind of
limitations for building site development; table 10, for
sanitary facilities; and table 12, for water management.
Table 11 shows the suitability of each kind of soil as a
source of construction materials.

The information in the tables, along with the soil map,
the soil descriptions, and other data provided in this
survey, can be used to make additional interpretations
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and to construct interpretive maps for specific uses of
land.

Some of the terms used in this soil survey have a
special meaning in soil science. Many of these terms are
defined in the Glossary.

Building site development

The degree and kind of soil limitations that affect shal-
low excavations, dwellings with and without basements,
small commercial buildings, and local roads and streets
are indicated in table 9. A siight limitation indicates that
soil properties generally are favorable for the specified
use; any limitation is minor and easily overcome. A mod-
erate limitation indicates that soil properties and site fea-
tures are unfavorable for the specified use, but the limi-
tations can be overcome or minimized by special plan-
ning and design. A severe limitation indicates that one or
more soil properties or site features are so unfavorable
or difficult to overcome that a major increase in con-
struction effort, special design, or intensive maintenance
is required. For some soils rated severe, such costly
measures may not be feasible.

Shallow excavations are made for pipelines, sewer-
lines, communications and power transmission lines,
basements, open ditches, and cemeteries. Such digging
or trenching is influenced by soil wetness caused by a
seasonal high water table; the texture and consistence
of soils; the tendency of soils to cave in or slough; and
the presence of very firm, dense soil layers, bedrock, or
large stones. In addition, excavations are affected by
slope of the soil and the probability of flooding. Ratings
do not apply to soil horizons below a depth of 6 feet
unless otherwise noted.

In the soil series descriptions, the consistence of each
soil horizon is given, and the presence of very firm or
extremely firm horizons, usually difficult to excavate, is
indicated.

Dwellings and small commercial buildings referred to
in table 9 are built on undisturbed soil and have founda-
tion loads of a dwelling no more than three stories high.
Separate ratings are made for small commercial build-
ings without basements and for dwellings with and with-
out basements. For such structures, soils should be suffi-
ciently stable that cracking or subsidence of the struc-
ture from settling or shear failure of the foundation does
not occur. These ratings were determined from esti-
mates of the shear strength, compressibility,. and shrink-
swell potential of the soil. Soil texture, plasticity and in-
place density, soil wetness, and depth to a seasonal
high water table were also considered. Soil wetness and
depth to a seasonal high water table indicate potential
difficulty in providing adequate drainage for basements,
lawns, and gardens. Depth to bedrock, slope, and large
stones in or on the soil are also important considerations
in the choice of sites for these structures and were
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considered in determining the ratings. Susceptibility to
flooding is a serious hazard.

Local roads and streets réferred to in table 9 have an
all-weather surface that can carry light to medium traffic
all year. They consist of a subgrade of the underlying
soil material; a base of gravel, crushed rock fragments,
or soil material stabilized with lime or cement; and a
flexible or rigid surface, commonly asphalt or concrete.
The roads are graded with soil material at hand, and
most cuts and fills are less than 6 feet deep.

The load supporting capacity and the stability of the
soil as well as the quantity and workability of fill material
available are important in design and construction of
roads and streets. The classifications of the soil and the
soil texture, density, shrink-swell potential, and potential
frost action are indicators of the traffic supporting capac-
ity used in making the ratings. Soil wetness, flooding,
slope, depth to hard rock or very compact layers, and
content of large stones affect stability and ease of exca-
vation.

Sanitary facilities

Favorable soil properties and site features are needed
for proper functioning of septic tank absorption fields,
sewage lagoons, and sanitary landfills. The nature of the
soil is important in selecting sites for these facilities and
in identifying limiting soil properties and site features to
be considered in design and installation. Also, those soil
properties that affect ease of excavation or installation of
these facilities will be of interest to contractors and local
officials. Table 10 shows the degree and kind of limita-
tions of each soil for such uses and for use of the soil as
daily cover for landfills. It is important to observe local
ordinances and regulations.

If the degree of soil limitation is expressed as s/ight,
soils are generally favorable for the specified use and
limitations are minor and easily overcome; if moderate,
soil properties or site features are unfavorable for the
specified use, but limitations can be overcome by special
planning and design; and if severe, soil properties or site
features are so unfavorable or difficult to overcome that
major soil reclamation, special designs, or intensive
maintenance is required. Soil suitability is rated by the
terms good, fair, or poor, which, respectively, mean
about the same as the terms sfight, moderate, and
severe.

Septic tank absorption fields are subsurface systems
of tile or perforated pipe that distribute effluent from a
septic tank into the natural soil. Only the soil horizons
between depths of 18 and 72 inches are evaluated for
this use. The soil properties and site features considered
are those that affect the absorption of the effluent and
those that affect the construction of the system.

Properties and features that affect absorption of the
effluent are permeability, depth to seasonal high water
table, depth to bedrock, and susceptibility to flooding.
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Stones, boulders, and shallowness to bedrock interfere
with installation. Excessive slope can cause lateral seep-
age and surfacing of the effluent. Also, soil erosion and
soil slippage are hazards if absorption fields are installed
on sloping soils.

In some soils, loose sand and gravel or fractured bed-
rock is less than 4 feet below the tile lines. In these soils
the absorption field does not adequately filter the efflu-
ent, and ground water in the area may be contaminated.

On many of the soils that have moderate or severe
limitations for use as' septic tank absorption fields, a
system to lower the seasonal water table can be in-
stalled or the size of the absorption field can be in-
creased so that performance is satisfactory.

Sewage lagoons are shallow ponds constructed to
hold sewage while aerobic bacteria decompose the solid
and liquid wastes. Lagoons have a nearly level floor and
cut slopes or embankments of compacted soil material.
Aerobic lagoons generally are designed to hold 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.
Soils that are very high in content of organic matter and
those that have cobbles, stones, or boulders are not
suitable. Unless the soil has very slow permeability, con-
tamination of ground water is a hazard where the sea-
sonal high water table is above the level of the lagoon
floor. In soils where the water table is seasonally high,
seepage of ground water into the lagoon can seriously
reduce the lagoon’s capacity for liquid waste. Slope,
depth to bedrock, and susceptibility to flooding also
affect the suitability of sites for sewage lagoons or the
cost of construction. Shear strength and permeability of
compacted soil material affect the performance of em-
bankments.

Sanitary landfill is a method of disposing of solid waste
by placing refuse in successive layers either in excavat-
ed trenches or on the surface of the soil. The waste is
spread, compacted, and covered daily with a thin layer
of soil material. Landfill areas are subject to heavy ve-
hicular traffic. Risk of polluting ground water and traffica-
bility affect the suitability of a soil for this use. The best
soils have a loamy or silty texture, have moderate to
slow permeability, are deep to a seasonal water table,
and are not subject to flooding. Clayey soils are likely to
be sticky and difficult to spread. Sandy or gravelly soils
generally have rapid permeability, which might allow nox-
ious liquids to contaminate ground water. Soil wetness
can be a limitation, because operating heavy equipment
on a wet soil is-difficult. Seepage into the refuse in-
creases the risk of pollution of ground water.

Ease of excavation affects the suitability of a soil for
the trench type of landfill. A suitable soil is deep to
bedrock and free of large stones and boulders. If the
seasonal water table is high, water will seep into trench-
es.
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Unless otherwise -stated, the limitations in table 10
apply only to the soil material within a depth of about 6
feet. If the trench is deeper, a limitation of slight or
moderate may not be valid. Site investigation is needed
before a site is selected.

Daily cover for landfill should be soil that is easy to

excavate and spread over the compacted fill in wet and
dry periods. Soils that are loamy or silty and free of
stones or boulders are better than other soils. Clayey
soils may be sticky and difficult to spread; sandy soils
may be subject to soil blowing.
; The soils selected for final cover of landfills should be
suitable for growing plants. Of all the horizons, the A
horizon in most soils has the best workability, more or-
ganic matter, and the best potential for growing plants.
Thus, for either the area- or trench-type landfill, stockpil-
ing material from the A horizon for use as the surface
layer of the final cover is desirable.

Where it is necessary to bring in soil material for daily
or final cover, thickness of suitable soil material available
and depth to a seasonal high water table in soils sur-
rounding the sites should be evaluated. Other factors to
be evaluated are those that affect reclamation of the
borrow areas. These factors include slope, erodibility,
and potential for plant growth.

Construction materials

The suitability of each soil as a source of roadfill,
sand, gravel, and topsoil is indicated in table 11 by
ratings of good, fair, or poor. The texture, thickness, and
organic-matter content of each soil horizon are important
factors in rating soils for use as construction materials.
Each soil is evaluated to the depth observed, generally
about 6 feet.

Roadfill is soil material used in embankments for
roads. Soils are evaluated as a source of roadfill for low
embankments, which generally are less than 6 feet high
and less exacting in design than high embankments. The
ratings reflect the ease of excavating and working the
material and the expected performance of the material
where’ it has been compacted and adequately drained.
The performance of soil after it is stabilized with lime or
cement is not considered in the ratings, but information
about some of the soil properties that influence such
performance is given in the descriptions of the soil
series.

The ratings apply to the soil material between the A
horizon and a depth of 5 to 6 feet. It is assumed that soil
horizons will be mixed during excavation and spreading.
Many soils have horizons of contrasting suitability within
their profile. The estimated engineering properties in
table 15 provide specific information about the nature of
each horizon. This information can help determine the
suitability of each horizon for roadfill.
~ Soils rated good are coarse grained. They have low
shrink-swell potential, and few cobbles and stones. They
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are at least moderately well drained and have siopes of

. 15 percent or less. Soils rated fair have a plasticity index

of less than 15 and have other limiting features, such as
moderate shrink-swell potential, moderately steep
slopes, wetness, or many stones. If the thickness of
suitable material is-less than 3 feet, the entire soil is
rated poor.

Sand and gravel are used in great quantities in many
kinds of construction. The ratings in table 11 provide
guidance as to where to look for probable sources and
are based on the probability that soils in a given area
contain sizable quantities of sand or gravel. A soil rated
good or fair has a layer of suitable material at least 3
feet thick, the top of which is within a depth of 6 feet.
Coarse fragments of soft bedrock material, such as
shale and siltstone, are not considered to be sand and
gravel. Fine-grained soils are not suitable sources of
sand and gravel. v

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 in areas where vegetation is to be
established and maintained. Suitability is affected mainly
by the ease of working and spreading the soil material in
preparing a seedbed and by the ability of the soil materi-
al to support plantlife. Also considered is the damage
that can result at the area from which the topsoil is
taken. '

The ease of excavation is influenced by the thickness
of suitable material, wetness, slope, and amount of
stones. The ability of the soil to' support plantlife is deter-
mined by texture, structure, and the amount of soluble
salts or toxic substances. Organic matter in the A1 or Ap
horizon greatly increases the absorption and retention of
moisture and nutrients. Therefore, the soil material from
these horizons should be carefully preserved for later
use.

Soils rated good have at least 16 inches of friable
loamy material at their surface. They are free of stones
and cobbles, are low in content of gravel, and have
gentle slopes. They are low in soluble salts that can limit
or prevent plant growth, They are naturally fertile or
respond well to fertilizer. They are not so wet that exca-
vation is difficult during most of the year.

Soils rated fair are loose sandy soils or firm loamy or
clayey soils in which the suitable material is only 8 to 16
inches thick or soils that have appreciable amounts of
gravel, stones, or soluble salt.

Soils rated poor are very sandy soils and very firm
clayey soils; soils with suitable layers less than 8 inches
thick; soils having large amounts of gravel, stones, or
soluble salt; steep soils; and poorly drained soils.

Although a rating of good is not based entirely on high
content of organic matter, a surface horizon is generally
preferred for topsoil because of its organic-matter con-
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tent. This horizon is designated as A1 or Ap in the soil
series descriptions. The absorption and retention of
moisture and nutrients for plant growth are greatly in-
creased by organic matter.

Water management

Many soil properties and site features that affect water
management practices have been identified in this soil
survey. In table 12 the degree of soil limitation and soil
and site features that affect use are indicated for each
kind of soil. This information is significant in planning,
installing, and maintaining water control structures.

Soil and site limitations are expressed as slight, mod-
erate, and severe. Slight means that the soil properties

and site features are generally favorable for the specified-

use and that any limitation is minor and easily overcome.
Moderate means that some soil properties or site fea-
tures are unfavorable for the specified use but can be
overcome or modified by special planning and design.
Severe means that the soil properties and site features
are so unfavorable and so difficult to correct or over-
come that major soil reclamation, special design, or in-
tensive maintenance is required.

Pond reservoir areas hold water behind a dam or em-
bankment. Soils best suited to this use have a low seep-
age potential, which is determined by permeability and
the depth to fractured or permeable bedrock or other
permeable material.

Embankments, dikes, and levees require soil material
that is resistant to seepage, erosion, and piping and has
favorable stability, shrink-swell potential, shear strength,
and compaction characteristics. Large stones and organ-
ic matter in a soil downgrade the suitability of a soil for
use in embankments, dikes, and levees.

Drainage of soil is affected by such soil properties as
permeability; texture; depth to bedrock, hardpan, or other
layers that affect the rate of water movement; depth to
the water table; slope; stability of ditchbanks; susceptibil-
ity to flooding; salinity and alkalinity; and availability of
outlets for drainage.

Irrigation is affected by such features as slope, sus-
ceptibility to flooding, hazards of water erosion and soil
blowing, texture, presence of salts and alkali, depth of
root zone, rate of water intake at the surface, permeabil-
ity of the soil below the surface layer, available water
capacity, need for drainage, and depth to the water
table.

Terraces and diversions are embankments or a combi-
nation of channels and ridges constructed across a
slope to intercept runoff. They allow water to soak into
the soil or flow slowly to an outlet. Features that affect
suitability of a soil for terraces are uniformity and steep-
ness of slope; depth to bedrock, hardpan, or other unfa-
vorable material; large stones; permeability; ease of es-
tablishing vegetation; and resistance to water erosion,
soil blowing, soil slipping, and piping.
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Grassed waterways are constructed to channel runoff
to outlets at a nonerosive velocity. Features that affect
the use of soils for waterways are slope, permeability,
erodibility, wetness, and suitability for permanent vegeta-
tion.

Recreation

The soils of the survey area are rated in table 13
according to limitations that affect their suitability for
recreation uses. The ratings are based on such restric-
tive soil features as flooding, wetness, slope, and texture
of the surface layer. Not considered in these ratings, but
important in evaluating a site, are location and accessi-
bility of the area, size and shape of the area and its
scenic quality, the ability of the soil to support vegeta-
tion, access to water, potential water impoundment sites
available, and either access to public sewerlines or ca-
pacity of the soil to absorb septic tank effluent. Soils
subject to flooding are limited, in varying degree, for
recreational use by the duration and intensity of flooding
and the season when flooding occurs. Onsite assess-
ment of height, duration, intensity, and frequency of
flooding is essential in planning recreational facilities.

The degree of the limitation of the soils is expressed
as slight, moderate, or severe. S/ight means that the soil
properties are generally favorable and that the limitations
are minor and easily overcome. Moderate means that
the limitations can be overcome or alleviated by plan-
ning, design, or special maintenance. Severe means that
soil properties are unfavorable and that limitations can
be offset only by costly soil reclamation, special design,
intensive maintenance, limited use, or by a combination
of these measures.

The information in table 13 can be supplemented by
information in other parts of this survey. Especially help-
ful are interpretations for septic tank absorption fields,
given in table 10, and interpretations for dwellings with-
out basements and for local roads and streets, given in
table 9.

Camp areas require such site preparation as shaping
and leveling for 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 vehicular traffic. The best soils for
this use 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 re-
mains firm, and is not dusty when dry. Strong slopes and
stones or boulders can greatly increase the cost of con-
structing camping sites. ,

Picnic areas are subject to heavy foot traffic. Most
vehicular traffic is confined to access roads and parking
areas. The best soils for use as 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 will increase the cost
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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 or boulders, is firm after rains,
and is not dusty when dry. If shaping is required to
obtain a uniform grade, the depth of the soil over bed-
rock or hardpan should be enough to allow necessary
grading.

Paths and trails for walking, horseback riding, bicy-
cling, and other uses should require little or no cutting
and filling. The best soils for this use are those that are
not wet, are firm after rains, are not dusty when dry, and
are not subject to flooding more than once during the
annual period of use. They should have moderate slopes
and have few or no stones or boulders on the surface.

Wildlife habitat

Don W. Stephens, biologist, Soil Conservation Service, helped in
preparing this section.

The major game species in Lamar and Delta Counties
are white-tailed deer, bobwhite quail, mourning dove,
swamp and cottontail rabbit, gray and fox squirrel, rac-
coon, beaver, and many species of waterfowl during
migration. There is a wide range of habitats, from open
range to hardwood bottoms.

Soils directly affect the kind and amount of vegetation
that is available to wildlife as food and cover, and they
affect the construction of water impoundments. The kind
and abundance of wildlife that populate an area depend
largely on the amount and distribution of food, cover,
and water. If any one of these elements is missing, is
inadequate, or is inaccessible, wildlife either are scarce
or do not inhabit the area.

If the soils have the potential, wildlife habitat can be
created or improved by planting appropriate vegetation,
by maintaining the existing plant cover, or by helping the
natural establishment of desirable plants.

in table 14, the soils in the survey area are rated
according to their potential to support the main kinds of
wildlife habitat in the area. This information can be used
in planning for parks, wildlife refuges, nature study areas,
and other developments for wildlife; selecting areas that
are suitable for wildlife; selecting soils that are suitable
for creating, improving, or maintaining specific elements
of wildlife habitat, and determining the intensity of man-
agement needed for each element of the habitat.

The potential of the soil is rated good, fair, poor, or
very poor. A rating of good means that the element of
wildlife habitat or the kind of habitat is easily created,
improved, or maintained. Few or no limitations affect
management, and satisfactory results can be expected if
the soil is used for the designated purpose. A rating of
fair means that the element of wildlife habitat or kind of
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habitat can be created, improved, or maintained in most
places. Moderately intensive management is required for
satisfactory results. A rating of poor means that limita-
tions are severe for the designated element or kind of
wildlife habitat. Habitat can be created, improved, or
maintained in most places, but management is difficult
and must be intensive. A rating of very poor means that
restrictions for the element of wildlife habitat or kind of
wildlife are very severe, and that unsatisfactory results
can be expected. Wildlife habitat is impractical or even
impossible to create, improve, or maintain on soils
having such a rating.

The elements of wildlife habitat are briefly described in
the following paragraphs.

Grain- and seed crops are seed-producing annuals

. used by wildlife. The major soil properties that affect the

growth of grain and seed crops are depth of the root
zone, texture of the surface layer, available water capac-
ity, wetness, slope, surface stoniness, and flood hazard.
Soil temperature and soil moisture are also consider-
ations. Examples of grain and seed crops are corn,
wheat, oats, and barley.

Grasses and legumes are domestic perennial grasses
and herbaceous legumes that are planted for wildlife
food and cover. Major soil properties that affect the
growth of grasses and legumes are depth of the root
zone, texture of the surface layer, available water capac-
ity, wetness, surface stoniness, flood hazard, and slope.
Soil temperature and soil moisture are also consider-
ations. Examples of grasses and legumes are fescue,
lovegrass, lespedeza, clover, and alfalfa.

Wild herbaceous plants are native or naturally estab-
lished grasses and forbs, including weeds, that provide
food and cover for wildlife. Major soil properties that
affect the growth of these plants are depth of the root
zone, texture of the surface layer, available water capac--
ity, wetness, surface stoniness, and flood hazard. Soil
temperature and soil moisture are also considerations.
Examples of wild herbaceous plants are bluestem, gold-
enrod, beggarweed, wildrye, and grama.

Hardwood trees and the associated woody understory
provide cover for wildlife and produce nuts or other fruit,
buds, catkins; twigs, bark, or foliage that wildlife eat.
Major soil properties that affect growth of hardwood
trees and shrubs are depth of the root zone, available
water capacity, and wetness. Examples of native plants
are oak, poplar, cherry, sweetgum, apple, hawthorn, dog-
wood, hickory, blackberry, and blueberry. Examples of
fruit-producing shrubs that are commercially available
and suitable for planting on soils rated good are Rus-
sian-olive, autumn-olive, and crabapple.

Coniferous plants-are cone-bearing trees, shrubs, or
ground cover plants that furnish habitat or supply food in
the form of browse, seeds, or fruitlike cones. Soil proper-
ties that have a major effect on the growth of coniferous
plants are depth of the root zone, available water capac-
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ity, and wetness. Examples of coniferous plants are pine
and cedar.

Shrubs are bushy woody plants that produce fruit,
buds, twigs, bark, or foliage used by wildlife or that
provide cover and shade for some species of wildlife.
Major soil properties that affect the growth of shrubs are
depth of the root zone, available water capacity, salinity,
and moisture. Examples of shrubs are yaupon, hawthorn,
plum, and willow.

Wetland plants are annual and perennial wild herba-
ceous plants that grow on moist or wet sites, exclusive
of submerged or floating aquatics. They produce food or
cover for wildlife that use wetland as habitat. Major soil
properties 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, rushes, sedges, and reeds.

Shallow water areas are bodies of water that have an
average depth of less than 5 feet and that are useful to
wildlife. They can be naturally wet areas, or they can be
created by dams or levees or by water-control structures
in marshes or streams. Major soil properties affecting
shallow water areas are depth to bedrock, wetness, sur-
face stoniness, slope, and permeability. The availability
of a dependable water supply is important if water areas
are to be developed. Examples of shallow water areas
are marshes, waterfowl feeding areas, and ponds.

The kinds of wildlife habitat are briefly described in the
following paragraphs.

Openland habitat consists of cropland, pasture, mead-
ows, 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 kinds of wildlife attracted to these areas
include bobwhite quail, dove, meadowlark, field sparrow,
cottontail rabbit, and red fox.

Woodland habitat consists of areas of hardwoods or
conifers, or a mixture of both, and associated grasses,
legumes, and wild herbaceous plants. Wildlife attracted
to these areas include wild turkey, woodcock, thrushes,
woodpeckers, swamp rabbit, squirrels, gray fox, raccoon,
and deer.

Wetland habitat consists of open, marshy or swampy,
shallow water areas where water-tolerant plants grow.
Some of the wildlife attracted to such areas are ducks,
geese, herons, shore birds, muskrat, and beaver.

Rangeland habitat consists of areas of wild herba-
ceous plants and shrubs. Wildlife attracted to rangeland
include white-tailed deer, jackrabbit, coyote, bobwhite,
meadowlark, and dove.

Soil properties

Extensive data about soil properties are summarized
on the following pages. The two main sources of these
data are the many thousands of soil borings made during
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the course of the survey and the laboratory analyses of
selected soil samples from typical profiles.

In making soil borings during field mapping, soil scien-
tists can identify several important soil properties. They
note the seasonal soil moisture condition or the pres-
ence of free water and its depth. For each horiZon in the
profile, they note the thickness and color of the soil
material; the texture, or amount of clay, silt, sand, and
gravel or other coarse fragments; the structure, or the
natural pattern of cracks and pores in the undisturbed
soil; and the consistence of the soil material in place
under the existing soil moisture conditions. They record
the depth of plant roots, determine the pH or reaction of
the soil, and identify any free carbonates.

Samples of soil material are analyzed in the laboratory
to verify the field estimates of soil properties and to
determine all major properties of key soils, especially
properties that cannot be estimated accurately by field
observation. ‘Laboratory analyses are not conducted for
all soil series in the survey area, but laboratory data for

.many soil series not tested are available from nearby

survey areas.

The available field and laboratory data are summarized
in tables. The tables give the estimated range of engi-
neering properties, the engineering classifications, and
the physical and chemical properties of each major hori-
zon of each soil in the survey area. They also present
data about pertinent soil and water features, engineering
test data, and data obtained from physical and chemical
laboratory analyses of soils.

'Engineering properties

Table 15 gives estimates of engineering properties and
classifications for the major horizons of each soil in the
survey area.

Most soils have, within the upper 5 or 6 feet, horizons
of contrasting properties. Table 15 gives information for
each of these contrasting horizons in a typical profile.
Depth to the upper and lower boundaries of each hori-
zon is indicated. More information about the range in
depth and about other properties in each horizon is
given for each soil series in the section “Soil series and
morphology.” .

Texture is described in table 15 in the standard term
used by the U.S. Department of Agriculture. These terms
are defined according to percentages of sand, silt, and
clay in soil material that is less than 2 millimeters in
diameter. ““‘Loam,” for example, is soil material that is 7
to 27 percent clay, 28 to 50 percent silt, and less than
52 percent sand. If a soil contains gravel or other parti-
cles coarser than sand, an appropriate modifier is added,
for example, ‘“gravelly loam.” Other texture terms are
defined in the Glossary.

The two systems commonly used in classifying soils
for engineering use are the Unified Soil Classification
System (Unified) (2) and the system adopted by the
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American Association of State Highway and Transporta-
tion Officials (AASHTO) (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, plasticity index,
liquid limit, and organic-matter content. Soils are grouped
into 15 classes—eight classes of coarse-grained soils,
identified as GW, GP, GM, GC, SW, SP, SM, and SC; six
classes of fine-grained soils, identified as ML, CL, OL,
MH, CH, and OH; and one class of highly organic soils,
identified as Pt. Soils on the borderline between two
classes have a dual classification symbol, for example,
CL-ML.

The AASHTO system classifies soils according to
those properties that affect their use in highway con-
struction and maintenance. In this system a mineral soil
is classified in one of seven basic groups ranging from
A-1 through A-7 on the basis of grain -size distribution,
liquid limit, and plasticity index. Soils in group A-1 are
coarse gralned and low in content of fines. At the other
extreme, in group A-7, are fine-grained soils. Highly or-
ganic soils are classified in group A-8 on the basis of
visual inspection.

When laboratory data are available, the A-1, A-2, and
A-7 groups are further classified as follows: A-1-a, A-1-b,
A-2-4, A-2-5, A-2:6, A-2-7, A-7-5, and A-7-6. The
AASHTO classification for soils tested in the survey area
is given in table 18. The estimated classification, without
group index numbers, is given in table 15.

Also in table 15 the percentage, by welght of rock
fragments more than 3 inches in diameter is estimated
for each major horizon. These estimates are determined
mainly by observing volume percentage in the field and
then converting that, by formula, to weight percentage.

Percentage of the soil material less than 3 inches in
diameter that passes each of four sieves (U.S. standard)
is estimated for each major horizon. The estimates are
based on tests of soils that were sampled in the survey
area and in nearby areas and on field estimates from
many borings made during the survey.

Liquid limit and plasticity index indicate the effect of
water on the strength and consistence of soil. These
indexes are used in both the Unified and AASHTO soil
classmcatlon systems. They are also used as indicators
in ‘making general predictions of soil behavior. Range in
liquid limit and in plasticity index is estimated on the
basis of test data from the survey area or from nearby
areas and on observations of the many soil borings
made during the survey.

In some surveys, the estimates are rounded to the
nearest 5 percent. Thus, if the ranges of gradation and
Atterburg limits extend a marginal amount across classifi-
cation boundaries (1 or 2 percent), the classification in
the marginal zone is omitted.
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Physical and chemical properties

Table 16 shows estimated values for several soil char-
acteristics and features that affect behavior of soils in
engineering uses. These estimates are given for each
major horizon, at the depths indicated, in the typical
pedon of each soil. The estimates are based on field
observations and on test data for these and similar soils.

Permeability is estimated on the basis of known rela-
tionships among the soil characteristics observed in the
field—particularly soil structure, porosity, and gradation
or texture—that influence the downward movement of
water in the soil. The estimates are for vertical water
movement when the soil is saturated. Not considered in
the estimates is lateral seepage or such transient soil
features as plowpans and surface crusts. Permeability of
the soil is an important factor to be considered in plan-
ning and designing drainage systems, in evaluating the
potential of soils for septlc tank systems and other waste
disposal systems, and in many other aspects of land use
and management.

Available water capacity is rated on the basis of soil
characteristics that influence the ability of the soil to hold.
water and make it available to plants. Important charac-
teristics are content of organic matter, soil texture, and
soil structure. Shallow-rooted plants are not likely to use
the available water from the deeper soil horizons. Availa-
ble water capacity is an important factor in the choice of
plants or crops to be grown and in the design of irriga-
tion systems.

Soil reaction is expressed as a range in pH values.
The range in pH of each major horizon is based on many
field checks. For many soils, the values have been. veri-
fied by laboratory analyses. Soil reaction is important in
selecting the crops, ornamental plants, or other plants to
be grown; in evaluating soil amendments for fertility and
stabilization; and in evaluating the corrosivity of soils.

Salinity is expressed as the electrical conductivity of
the saturation extract, in millimhos per centimeter at 25
degrees C. Estimates are based on field and laboratory
measurements at representative sites of the nonlrrlgated

soils. The salinity of individual irrigated fields is affected
by the quality of the irrigation water and by the frequency
of water application. Hence, the salinity of individual
fields can differ greatly from the value given in table 16.
Salinity affects the suitability of a soil for crop production,
its stability when used as a construction material, and its
potential to corrode metal and concrete. '

Shrink-swell potential depends mainly on the amount
and kind of clay in the soil. Laboratory measurements of.
the swelling of undisturbed clods were made for many
soils. For others the swelling was estimated on the basis
of the kind and amount of clay in the soil and on mea-
surements of similar soils. The size of the load and the
magnitude of the change in soil moisture content also
influence the swelling of soils. Shrinking and swelling of
some soils can cause damage to building foundations,
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basement walls, roads, and other structures unless spe-
cial designs are used. A high shrink-swell potential indi-
cates that special design and added expense may be
required if the planned use of the soil will not tolerate
large volume changes.

Risk of corrosion pertains to potential soil-induced
-chemical action that dissolves or weakens uncoated
steel or concrete. The rate of corrosion of uncoated
steel is related to soil moisture, particle-size distribution,
total acidity, and electrical conductivity of the soil materi-
al. The rate of corrosion of concrete is based mainly on
the sulfate content, texture, and acidity of the soil. Pro-
tective measures for steel or more resistant concrete

"help to avoid or minimize damage resulting from the
corrosion. Uncoated steel intersecting soil boundaries or
soil horizons is more susceptible to corrosion than an
installation that is entirely within one kind of soil or within
one soil horizon.

Erosion factors are used to predict the erodibility of a
soil and its tolerance to erosion in relation to specific
kinds of land use and treatment (6). The soil erodibility
factor (K) is a measure of the susceptibility of the soil to
erosion by water. Soils having the highest K values are
the most erodible. K values range from 0.10 to 0.64. To
estimate annual soil loss per acre, the K value of a soil
is modified by factors representing plant cover, grade
and length of slope, management practices, and climate.
The soil-loss tolerance factor (T) is the maximum rate of
soil erosion, whether from rainfall or soil blowing, that
can occur without reducing crop production or environ-
mental quality. The rate is expressed in tons of soil loss
per acre per year.

Soil and water features

Table 17 contains information helpful in pianning land
uses and engineering projects that are likely to be affect-
ed by soil and water features.

Hydrologic soil groups are used to estimate runoff
from precipitation. Soils not protected by vegetation are
placed in one of four groups on the basis of the intake of
water after the soils have been wetted and have re-
ceived precipitation from long-duration storms.

The four hydrologic soil groups are:

Group A. Soils having a high infiltration rate (low runoff
potential) when thoroughly wet. These consist chiefly of
deep, well drained to excessively drained sands or grav-
els. These soils have a high rate of water transmission.

Group B. Soils having a moderate infiltration rate when
thoroughly wet. These consist chiefly of moderately deep
or deep, moderately well drained or well drained soils
that have moderately fine texture to moderately coarse
texture. These soils have a moderate rate of water trans-
mission.

Group C. Soils having a slow infiliration rate when
thoroughly wet. These consist chiefly of soils that have a
layer that impedes the downward movement of water or
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soils that have moderately fine texture or fine texture.
These soils have a slow rate of water transmission.

Group D. Soils having a very slow infiltration rate (high
runoff potential) when thoroughly. wet. These consist
chiefly of clay soils that have a high shrink-swell poten-
tial, soils that have a permanent high water table, soils
that have a claypan or clay layer at or near the surface,
and soils that are shallow over nearly impervious materi-
al. These soils have a very slow rate of water transmis-
sion.

Flooding is the temporary covering of soil with water
from overflowing streams, with runoff from adjacent
slopes, and by tides. Water standing for short periods
after rains or after snow melts is not considered flooding,
nor is water in swamps and marshes. Flooding is rated in
general terms that describe the frequency and duration
of flooding and the time of year when flooding is most
likely. The ratings are based on evidence in the soil
profile of the effects of flooding, namely thin strata of
gravel, sand, silt, or, in places, clay deposited by flood-
water; irregular decrease in organic-matter content with
increasing depth; and absence of distinctive soil horizons
that form in soils of the area that are not subject to
flooding. The ratings are also based on local information
about floodwater levels in the area and the extent of
flooding; and on information that relates the position of
each soil on the landscape to historic floods.

The generalized description of flood hazards is of
value in land-use planning and provides a valid basis for
land-use restrictions. The soil data are less specific,
however, than those provided by detailed engineering
surveys that delineate flood-prone areas at specific flood
frequency levels.

High water table is the highest level of a saturated
zone more than 6 inches thick for a continuous period of
more than 2 weeks during most years. The depth to a
seasonal high water table applies to undrained soils.
Estimates are based mainly on the relationship between
grayish colors or mottles in the soil and the depth to free
water observed in many borings made during the course
of the soil survey. Indicated in table 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. Only
saturated zones above a depth of 5 or 6 feet are indicat-
ed.

Information about the seasonal high water table helps

iin assessing the need for specially designed foundations,

the need for specific kinds of drainage systems, and the
need for footing drains to insure dry basements. Such
information is also needed to decide whether or not
construction of basements is feasible and to determine
how septic tank absorption fields and other underground
installations will function. Also, a seasonal high water
table affects ease of excavation.

Depth to bedrock is shown for all soils that are under-
lain by bedrock at a depth of 5 to 6 feet or less. For
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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.

Engineering test data

The results of analyses of engineering properties of
several typical soils of the survey area are given in table
18.

The data presented are for soil samples that were
collected from carefully selected sites. The soil profiles
sampled are typical of the series discussed in the sec-
tion “Spil series and morphology.” The soil samples
were analyzed by the Texas Highway Department.

The methods used in obtaining the data are listed by
code in the next paragraph. Most of the codes, in paren-
theses, refer to the methods assigned by the American
Association of State Highway and Transportation Offi-
cials. The codes for shrinkage and Unified classification
are those assigned by the American Society for Testing
and Materials.

The methods and codes are AASHTO classification
(M-145-66); Unified classification (D-2487-69); mechani-
cal analysis (T88-57); liquid limit (T89-60); plasticity index
(T90-56).

Classification of the soils

The system of soil classification currently used was
adopted by the National Cooperative Soil Survey in
1965. Readers interested in further details about the
system should refer to “Soil taxonomy” (7).

The system of classification has six categories. Begin-
ning with the broadest, these categories are the order,
suborder, great group, subgroup, family, and series. In
this system the classification is based .on the different
soil properties that can be observed in the field or those
that can be inferred either from other properties that are
observable in the field or from the combined data of soil
science and other disciplines. The properties selected
for the higher categories are the result of soil genesis or
of factors that affect soil genesis. In table 19, the soils of
the survey area are classified according to the system.
Categories of the system are discussed in the following
paragraphs.

ORDER. Ten soil orders are recognized as classes in
the system. The properties used to differentiate among
orders are those that reflect the kind and degree of
dominant soil-forming processes that have taken place.
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Each order is identified by a word ending in so/. An
example is Entisol.

SUBORDER. Each order is divided into suborders
based primarily on properties that influence soil genesis
and are important to plant growth or that are selected to
reflect the most important variables within the orders.
The last syllable in the name of a suborder indicates the
order. An example is Fluvent (Fluv, meaning river, plus
ent, from Entisol).

GREAT GROUP. Each suborder is divided into great
groups on the basis of close similarities in kind, arrange-
ment, and degree of expression of pedogenic horizons;
soil moisture and temperature regimes; and base status.
Each great group is identified by the name of a suborder
and a prefix that suggests something about the proper-
ties of the soil. An example is Udifluvents (Ud, meaning
humid, plus fluvent, the suborder of Entisols that are
stratified and have irregular organic matter content).

SUBGROUP. Each great group may be divided into
three subgroups: the central (typic) concept of the great
groups, which is not necessarily the most extensive sub-
group; the intergrades, or transitional forms to other
orders, suborders, or great groups; and the extragrades,
which have some properties that are representative of
the great groups 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 is
thought to typify the great group. An example is Typic
Udifluvents.

FAMILY. Families are established within a subgroup on
the basis of similar physical and chemical properties that
affect management. Among the properties considered in
horizons of major biological activity below plow depth are
particle-size distribution, mineral content, temperature
regime, thickness of the soil penetrable by roots, consis-
tence, moisture equivalent, soil slope, and permanent
cracks. A family name consists of the name of a sub-
group and a series of adjectives. The adjectives are the
class names for the soil properties used as family differ-
entiae. An example is sandy, mixed, thermic Typic Udiflu-
vents.

SERIES. The series consists of soils that formed in a
particular kind of material and have horizons that, except
for texture of the surface soil or of the underlying sub-
stratum, are similar in differentiating characteristics and
in arrangement in the soil profile. Among these charac-
teristics are color, texture, structure, reaction, consis-
tence, and mineral and chemical composition.

Soil series and morphology

In this section, each soil series recognized in the
survey area is described in detail. The descriptions are
arranged in alphabetic order by series name.
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Characteristics of the soil and the material in which it
formed are discussed for each series. Then a pedon, a
small three-dimensional area of soil that is typical of the
soil series in the survey area, is described. The detailed
descriptions of each soil horizon follow standards in the
Soil Survey Manual (5). Unless otherwise noted, colors
described are for moist soil.

Following the pedon description is the range of impor-
tant characteristics of the soil series in this survey area.
Phases, or map units, of each soil series are described
in the section “Soil maps for detailed planning.”

Ambia series

The Ambia series consists of deep, loamy soils on
flood plains. These soils formed in clayey alluvium.
Slopes range from 0 to 1 percent.

Typical pedon of Ambia clay loam, frequently flooded;
from the intersection of U.S. Highway 271 and North
Loop 286 in Paris, 6.8 miles north on U.S. Highway 271,
3.9 miles east on Farm Road 2648, 2.6 miles north, 0.5
mile northeast, 2.4 miles south and east on county road,
400 yards east of county road, on Pine Creek flood plain:

A11—0 to 7 inches; very dark grayish brown (10YR 3/2)
clay loam; weak fine granular structure; very hard,
firm; common fine roots; few fine pores; slightly acid;
clear smooth boundary.

A12g—7 to 16 inches; grayish brown (10YR 5/2) clay
loam; few fine distinct dark yellowish brown mottles;
moderate fine and medium subangular blocky struc-
ture; extremely hard, very firm, plastic; common fine
roots; few fine pores; few black concretions; very
strongly acid; gradual smooth boundary.

IIA11bg—16 to 33 inches; dark grayish brown (10YR 4/
2) clay; common medium distinct dark yellowish
brown (10YR 4/4) and common medium faint gray
(10YR 5/1) mottles; moderate medium subangular
blocky structure; extremely hard, very firm, plastic;
few fine black concretions; strongly acid; gradual
smooth boundary.

IIA12bg—33 to 69 inches; dark gray (10YR 4/1) clay;
common medium faint dark grayish brown (10YR 4/
2) and few fine distinct dark brown and dark yellow-
ish brown mottles; weak coarse blocky structure
parting to moderate medium subangular blocky; ex-
tremely hard, very firm, plastic; few slickensides; few
fine black concretions; medium acid; diffuse wavy
boundary.

IIA1bg—69 to 80 inches; very dark gray (10YR 3/1)
clay; few fine faint dark brown mottles; weak coarse
blocky structure; extremely hard, very firm, plastic;
common intersecting slickensides; few fine pockets
of white neuiral salts; few fine black concretions;
neutral.

SOIL SURVEY

The weighted average clay content of the control sec-
tion is 40 to 60 percent.

The A horizon is very dark gray, very dark grayish
brown, dark grayish brown, grayish brown, dark brown, or
brown. Horizons with value of less than 4 moist are less
than 7 inches thick. Few or common, fine or medium
mottles of very dark grayish brown, dark grayish brown,
grayish brown, brown, or dark yellowish brown are pres-

- ent. This horizon is clay loam and is very strongly acid to

neutral.

The llAbg horizon is dark grayish brown or grayish
brown and has common fine or medium mottles of dark
gray, gray, brown, yellowish brown, dark yellowish brown,
or strong brown. This horizon is clay or silty clay. It is
generally very strongly acid to slightly acid, but is
medium acid or slightly acid in some subhorizons.

The llIA1bg horizon is very dark gray, dark gray, or
dark grayish brown. Few or common, fine or medium,
reddish or brownish mottles are present in most pedons.
This horizon is clay or silty clay and is strongly acid to
neutral.

Annona series

The Annona series consists of deep, loamy soils on
uplands. These soils formed in clayey and loamy sedi-
ment. Slopes range from 1 to 4 percent.

Typical pedon of Annona loam, 1 to 4 percent slopes;
from the intersection of Farm Road 195 and Northeast
Loop 286 in Paris, 6.4 miles northeast on Farm Road
195, 1.25 miles south on county road, and 150 feet east
of county road in wooded area:

A1—0 to 4 inches; dark grayish brown (10YR 4/2) loam;
few medium distinct yellowish brown (10YR 5/4)
mottles; weak fine granular structure; slightly hard,
very friable; common roots; few wormcasts; slightly
acid; clear wavy boundary.

A2—4 to 9 inches; light yellowish brown (10YR 6/4)
loam; few fine faint light grayish brown and brownish
yellow mottles; weak fine granular structure; slightly
hard, very friable; common roots; few fine pores; few
wormcasts; strongly acid; abrupt wavy boundary.

B21t—9 to 16 inches; dark red (2.5YR 3/6) clay; many
medium prominent gray (10YR 6/1) mottles; moder-
ate fine and medium blocky structure; extremely
hard, very firm, very sticky and plastic; few roots;
few patchy clay films; common pressure faces; very
strongly acid; gradual wavy boundary.

B22t—16 to 26 inches; light brownish gray (2.5Y 6/2)
clay; common medium prominent dark red (2.5YR 3/
6) and common medium faint gray (10YR 6/1) mot-
tles; moderate fine and medium blocky structure;
extremely hard, very firm, very sticky and plastic;
few roots; few clay films mainly along root channels;
few black concretions; 1 millimeter to .2 millimeters
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in diameter; common pressure faces; very strongly
acid; gradual wavy boundary.

B23t—26 to 42 inches; gray (10YR 6/1) clay; common
medium prominent dark red (2.5YR 3/6) and
common medium distinct yellowish brown (10YR 5/
4) mottles; moderate medium and coarse blocky
structure; extremely hard, very firm, very sticky and
plastic; few roots; few thin clay films mainly along
root channels; few black concretions 1 millimeter to
2 millimeters in diameter; common pressure faces;
few slickensides 2 to 5 centimeters across; strongly
acid; gradual wavy boundary.

B24t—42 to 55 inches; yellowish brown (10YR 5/4) clay;
common medium distinct gray (10YR 6/1) and few
medium prominent reddish brown (5YR 4/4) mottles;
moderate medium and coarse blocky structure; ex-
tremely hard, very tirm, very sticky and plastic; few
fine roots mainly on faces of peds; few black con-
cretions .2 to 4 millimeters in diameter; common
black stains; few fine pockets of white salts;
common slickensides 2 to 5 centimeters across;
slightly. acid; gradual wavy boundary.

B25t—55 to 75 inches; mottled gray (10YR 6/1) and
yellowish brown (10YR 5/6) clay, common coarse
distinct dark gray (10YR 4/1) mottles; moderate
coarse blocky structure; extremely hard, very firm,
very sticky and plastic; few fine roots; common clay
films; few black concretions 2 to 3 millimeters in
diameter; mildly alkaline.

The solum ranges from 60 inches to more than 75
inches in thickness.

The A horizon is loam. It is strongly acid to slightly
acid. The A1 horizon is very dark grayish brown, dark
grayish brown, or brown. The A2 horizon is pale brown
or light yellowish brown and has few brownish or yellow-
ish mottles.

The B21t horizon is dark red, red, or yellowish red and
has few to many, grayish or brownish mottles. This hori-
zon is very strongly acid. The B22t horizon and B23t
horizons are light brownish gray or gray and have
common gray, brownish, or reddish mottles. These hori-
zons are very strongly acid to .medium acid. The B24t
and B25t horizons are yellowish brown or mottied gray,
red, yellowish brown, or light olive brown clay or clay
loam. These horizons are slightly acid to mildly alkaline.

Austin series

The Austin series consists of moderately deep, clayey
soils on uplands. These soils formed in calcareous chalk
or chalk interbedded with marl. Slopes range from 1 to 3
percent.

Typical pedon of Austin silty clay, 1 to 3 percent
slopes; from the intersection of Farm Road 905 and
Southeast Loop 286 in Paris, 2.6 miles southeast on
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Farm Road 905, 1.1 miles south and 0.9 mile northwest
on county road, 500 feet north of county road in pasture:

Ap—o0 to 5 inches; very dark brown (10YR 2/2) silty clay;
weak very fine granular and subangular blocky struc-
ture; hard, friable, sticky and plastic; common roots;
common wormcasts; few fine pitted calcium carbon-
ate concretions; few fine black concretions; calcare-
ous; moderately alkaline; clear smooth boundary.

A1—5 to 12 inches; very dark grayish brown (10YR 3/2)
silty clay; moderate very fine granular and subangu-
lar blocky structure; hard, friable, sticky and plastic;
common roots; common wormcasts; few fine pitted
calcium carbonate concretions; few fine black con-
cretions; calcareous; moderately alkaline; gradual
smooth boundary.

B21ca—12 to 20 inches; brown (10YR 4/3) silty clay;
common dark grayish brown (10YR 4/2) coatings on
some faces of peds; strong very fine and fine su-
bangular blocky structure; hard, friable, sticky and
plastic; few roots; common wormcasts; common fine
and medium concretions and soft bodies of calcium
carbonate; few fine black concretions; calcareous;
moderately alkaline; gradual smooth boundary.

B22ca—20 to 27 inches; brown (10YR 5/3) silty clay;
few fine distinct yellowish brown mottles; strong very
fine and fine subangular blocky structure; hard, fri-
able, sticky and plastic; few roots; few wormcasts;
many concretions and soft bodies of calcium car-
bonate; few black concretions; calcareous; moder-
ately alkaline; gradual wavy boundary.

B3ca—27 to 37 inches; pale brown (10YR 6/3) silty clay
loam; common fine and medium distinct brownish
yellow (10YR 6/6) and yellow (10YR 7/6) mottles;
strong very fine subangular blocky structure; slightly
hard, very friable, sticky and plastic; few roots; few
wormcasts; about 30 percent white (10YR 8/2) and
very pale brown (10YR 8/3) platy chalk fragments;
few lenses and threads of soft calcium carbonate;
calcareous; moderately alkaline; gradual irregular
boundary.

C—37 to 44 inches; white (10YR 8/2) and very pale
brown (10YR 8/3) platy chalk that is softer than 3
(Mohs’ scale); few thin tongues of pale brown silty
clay loam in crevices between chalk plates; calcare-
ous; moderately alkaline.

The solum is 20 to 40 inches thick. Clay content is 35
to 55 percent. Below a depth of 10 inches, more than
one third of the clay fraction is calcium carbonate. Below
the A horizon, the soil has 40 to 70 percent calcium
carbonate equivalent. Reaction is moderately alkaline.

The A horizon is very dark brown, very dark grayish
brown, or dark grayish brown.

The B horizon is pale brown, very pale brown, light
yellowish brown, light brownish gray, brown, or grayish
brown silty clay or silty clay loam.
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The C horizon is platy chalk or chalk interbedded with
marl.

Belk series

The Belk series consists of deep, clayey soils on flood
plains. These soils formed in calcareous, clayey alluvial
sediment deposited over stratified calcareous silt loam.
Slope ranges from 0 to 1 percent.

Typical pedon of Belk clay; from the intersection of
Farm Road 197 and U.S. Highway 271 in Arthur City,
15.2 miles west on Farm Road 197, 1.0 mile west on
county road from Ragtown Community, and 50 feet north
of county road in cultivated field:

Ap—a0 to 6 inches; reddish brown (5YR 4/3) clay; moder-
ate fine and medium subangular blocky structure;
extremely hard, very firm, very sticky; few fine roots;
calcareous; moderately alkaline; clear smooth
boundary.

B2—6 to 26 inches; reddish brown (5YR 4/4) clay; mod-
erate fine and medium subangular blocky structure;
extremely hard, very firm, very sticky; few fine roots;
peds have shiny surfaces; calcareous; moderately
alkaline; abrupt wavy boundary.

IC1—26 to 45 inches; reddish brown (5YR 5/4) silt

- loam; massive; slightly hard, very friable; few thin
strata of yellowish red (5YR 4/6) very fine sandy
loam; calcareous; moderately alkaline; clear wavy
boundary.

1IC2—45 to 73 inches; yellowish red (5YR 5/6) silt loam;
few thin strata of reddish brown (5YR 5/4) very fine
sandy loam; few thin strata of reddish brown (5YR
4/4) clay in lower part; massive; slightly hard, very
friable; many distinct bedding planes; calcareous;
moderately alkaline.

The soil is calcareous and moderately alkaline
throughout.

The A horizon is dark reddish brown or reddish brown.
Where this horizon has chroma and value of less than
3.5 moist, it is less than 7 inches thick.

The B horizon is reddish brown clay. It ranges from 40
to 60 percent clay.

The lIC horizon is reddish brown or yellowish red. It is
silt loam stratified with layers of very fine sandy loam or
fine sandy loam. Some pedons contain thin strata of
loamy fine sand, loamy very fine sand, silty clay loam,
and clay.

Benklin series

The Benklin series consists of deep, loamy soils on
uplands. These soils formed in loamy ancient alluvial
deposits. They are on low terraces of major streams.
Slopes range from 0 to 1 percent.

SOIL SURVEY

Typical pedon of Benklin silt loam; from the intersec-
tion of Farm Road 38 and Farm Road 128 in Ben Frank-
lin, 0.8 mile east on Farm Road 128, 1.0 mile east on
county road, 0.6 mile north, 300 yards west of county
road in hay meadow:

Ap—0 to 6 inches; very dark grayish brown (10YR 3/2)
silt loam; moderate medium granular structure; hard,
friable; many fine roots; few worm channels; neutral;
abrupt smooth boundary.

B21t—6 to 18 inches; very dark brown (10YR 2/2) loam;
moderate very fine and fine blocky structure; hard,
friable; common fine roots; few fine pores; common
wormcasts and channels; few patchy clay films; neu-
tral; gradual smooth boundary.

B22t—18 to 33 inches; very dark grayish brown (10YR
3/2) loam; common medium faint dark grayish
brown (10YR 4/2) and brown (10YR 4/3) mottles;
moderate fine and medium blocky structure; hard,
friable; common fine roots; few fine pores; common
wormcasts and channels; few black concretions 1
millimeter to 2 millimeters in diameter; many peds
have dark brown (10YR 2/2) clay films; neutral;
gradual smooth boundary.

B23t—33 to 41 inches; dark grayish brown (10YR 4/2)
clay loam; common medium faint brown (10YR 4/3)
and yellowish brown (10YR 5/4) mottles; moderate
medium prismatic structure parting to moderate fine
and medium blocky; hard, friable; few fine roots;
common wormcasts and channels; few black con-
cretions 1 millimeter to 2 millimeters in diameter;
very dark grayish brown (10YR 3/2) clay flows on
faces of prisms; mildly alkaline; gradual smooth
boundary.

B24t—41 to 63 inches; mottled yellowish brown (10YR
5/4) and grayish brown (10YR 5/2) clay loam; few
medium distinct yellowish brown (10YR 5/6) mottles;
moderate medium prismatic structure parting to
moderate medium blocky; hard, friable; few fine
roots; common black concretions 2 to 4 millimeters
in diameter; few black nodules; dark grayish brown
(10YR 4/2) clay flows on faces of prisms; mildly
alkaline.

The solum is more than 60 inches thick. The mollic
epipedon is 20 to 45 inches thick.

The A horizon is very dark grayish brown, dark brown,
or very dark brown. It is medium acid to neutral.

The B21t horizon is very dark brown loam, silty clay
loam, or clay loam. It is slightly acid or neutral. The B22t
and B23t horizons are dark grayish brown, very dark
grayish brown, very dark brown, or brown. Few to many,
faint or distinct mottles of dark grayish brown, grayish
brown, brown, yellowish brown, dark yellowish brown, or
strong brown are present. This horizon is loam, silty clay
loam, or clay loam. It is slightly acid to mildly alkaline.
The B24t horizon is mottled grayish brown, dark grayish
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brown, brown, brownish yellow, yellowish brown, dark
yellowish brown, light olive brown, or yellowish red loam,
silty clay loam, or clay loam. It is neutral to moderately
alkaline.

Bernaldo series

 The Bernaldo series consists of deep, loamy soils on
uplands. These soils formed in loamy sediment. Slopes
range from 1 to 3 percent.

Typical pedon of Bernaldo fine sandy loam, 1 to 3
percent slopes; from the intersection of Farm Road 195
and Northeast Loop 286 in Paris, 7.6 miles northeast on
Farm Road 195, 0.35 mile south on Farm Road 196, 4.9
miles east on Farm Road 1502, and 350 feet north in
pasture:

Ap—O0 to 9 inches; brown (10YR 5/3) fine sandy loam;
weak fine subangular blocky and granular structure;
hard, friable; common fine roots; slightly acid; clear
smooth boundary. , _

A2—9 to 16 inches; light. yellowish brown (10YR 6/4)
fine sandy loam; weak fine subangular blocky struc-
ture; hard, friable; common fine roots; slightly acid;
clear smooth boundary.

B21t—16 to 25 inches; yellowish brown (10YR 5/6)
sandy clay loam; common medium faint strong
brown (7.5YR 5/6) mottles; weak fine and medium

subangular blocky structure; very hard, firm; few fine’

roots; few fine and very fine pores; few thin clay
films; medium acid; gradual smooth boundary.
B22t—25 to 32 inches; yellowish brown (10YR 5/6)
sandy clay loam; common medium faint strong
brown (7.5YR 5/6) and common medium prominent
red (2.5YR 4/6) mottles; weak fine and medium
subangular blocky structure; very hard, firm; few fine
roots; few very fine pores; few thin clay films; very
strongly acid; gradual smooth boundary.
B23t&A’2—32 to 53 inches; yellowish brown (10YR 5/6)
sandy clay loam; few medium distinct light brownish
gray (10YR 6/2) and common medium prominent
red (25YR 4/6) mottles; weak medium prismatic
structure parting to weak fine subangular blocky;
very hard, firm; few fine roots; few very fine pores;
few thin clay films; about 5 percent of mass is verti-
cal interfingers 3 to 8 millimeters wide and 8 to 12
centimeters long of uncoated sand grains; very
strongly acid; diffuse irregular boundary.
B24t&A’2—53 to 65 inches; yellowish brown (10YR 5/8)
sandy clay loam; many large prominent red (2.5YR
4/6) and common medium distinct light brownish
gray (10YR 6/2) mottles; weak medium prismatic
structure parting to weak fine subangular blocky;
very hard, firm; few fine roots; common thick clay
films on faces of prisms; about 20 percent of mass
is vertical tongues 0.5 centimeter to 3 centimeters
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wide and 10 to 20 centimeters long of uncoated
sand grains; very strongly acid.

The solum is 60 inches to more than 72 inches thick.

The A horizon is fine sandy loam. It is strongly acid to
slightly acid except where limed. The A1 or Ap horizon is
brown or dark yellowish brown. The A2 horizon is yellow-
ish brown or light yellowish brown.

The B21t and B22t horizons are brown, strong brown,
or yellowish brown. Few to common, brownish and red-
dish mottles are present. These horizons are sandy clay
loam, loam, or clay loam. They are very strongly acid to
medium acid.

The B23t&A’2 and B24t&A’2 horizons are brown, yel-
lowish brown, or brownish yellow. Few to many, grayish,
brownish, or reddish mottles are present, but grayish
mottles are only below a depth of 30 inches. Tongues
and interfingers of uncoated sand and silt grains are
present. These horizons are fine sandy loam, loam, or
sandy clay loam. They are very strongly acid.

The Bernaldo soils in this survey area have base satu-
ration of about 28 percent, which is less than that de-
scribed in the range for the series. This difference does
not significantly affect use, management, and behavior of
these sails.

Burleson series

The Burleson series consists of deep, clayey soils on
uplands. These soils formed in clayey sediment. Slopes
range from O to 1 percent.

Typical pedon of Burleson clay, 0 to 1 percent slopes;
from the intersection of Texas Highway 19 and U.S.
Highway 82 in the Square in Paris, 10.0 miles south on
Texas Highway 19, 3.8 miles west on Farm Road 1184,
1.2 miles west and 0.8 mile south on county road, 50
feet east of county road in cultivated field in the center
of a microdepression:

Ap—0 to 5 inches; very dark gray (10YR 3/1) clay; gray
(10YR 5/1) granular hard surface crust about 4 milli-
meters thick; moderate medium blocky structure
parting to moderate fine blocky; extremely hard, very
firm, sticky and plastic; common fine and medium
roots; neutral; abrupt smooth boundary.

A1—5 to 22 inches; black (10YR 2/1) clay; moderate
coarse blocky structure parting to moderate fine and
medium blocky; extremely hard, very firm, sticky and
plastic; few fine roots; few black concretions 1 milli-
meter to 2 millimeters in diameter; peds have shiny
pressure faces; common grooved intersecting slick-
ensides in lower part of horizon; neutral; diffuse
wavy boundary.

AC1—22 to 57 inches; very dark gray (10YR 3/1) clay;
many grooved intersecting slickensides border paral-
lelepipeds that part to moderate fine and medium
blocky structure; exiremely hard, very firm, sticky
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and plastic; few fine roots; few black concretions 1
millimeter to 3 millimeters in diameter; few calcium
carbonate concretions as much as 2 millimeters
across; peds have shiny pressure faces; mildly alka-
line; diffuse wavy boundary.

AC2—57 to 69 inches; dark gray (10YR 4/1) clay;
common grooved intersecting slickensides border
parallelepipeds that part to moderate fine and
medium blocky structure; extremely hard, very firm,
sticky and plastic; few fine roots; few black concre-
tions 1 millimeter to 3 millimeters in diameter; 2 to 3
percent strongly cemented calcium carbonate con-
cretions as much as 2 centimeters across; peds
have shiny pressure faces; calcareous; moderately
alkaline; diffuse wavy boundary.

AC3—69 to 80 inches; gray (10YR 6/1) clay; many
medium faint light brownish gray (2.5Y 6/2),
common medium distinct light olive brown (2.5Y 5/
4), and few medium distinct yellowish brown (10YR
5/6) mottles; moderate coarse blocky structure part-
ing to moderate fine blocky; extremely hard, very
firm, sticky and plastic; few fine roots; few black
concretions 1 millimeter to 3 millimeters in diameter;
2 to 3 percent calcium carbonate concretions as
much as 5 millimeters across; common intersecting
slickensides; peds have shiny pressure faces; cal-
careous; moderately alkaline.

The solum ranges in thickness from about 60 inches in
the microknolls to more than 80 inches in the micro-
depressions. Intersecting slickensides begin at a depth
of 20 to 30 inches. When dry, cracks that are 1 inch to 2
inches wide at a depth of 20 inches form. Cycles of
microknolls and microdepressions are repeated each 5
to 15 feet. '

The A horizon is black or very dark gray. It is medium
acid to moderately alkaline. The matrix is noncalcareous.

The AC horizon is very dark gray, dark gray, or gray
clay or silty clay. In some pedons this horizon has few to
common, faint to distinct, brownish, olive, and yellowish
mottles. The horizon is mildly alkaline or moderately al-
kaline.

Caspiana series

The Caspiana series consists of deep, loamy soils on
uplands. These soils formed in loamy alluvial sediment.
Slopes range from 0 to 1 percent.

Typical pedon of Caspiana silt loam; from the intersec-
tion of Farm Road 197 and Farm Road 906 in Chicota,
0.3 mile west on Farm Road 197 and county road to
Chicota School, 0.25 mile north, 0.25 mile west, 3.3
miles north on county road, 0.5 mile east on field road
and spray plane landing strip, 100 feet southeast of field
road in cultivated field:

SOIL SURVEY

Ap—0 to 10 inches; dark brown (7.5YR 3/2) silt loam;
moderate fine granular structure; hard, friable; few
roots; slightly acid; abrupt smooth boundary.

B21t—10 to 16 inches; dark reddish brown (5YR 3/2) silt
loam; few fine faint dark reddish brown mottles;
moderate fine and medium subangular blocky struc-
ture; hard, friable; common very fine and fine pores;
common roots; common wormcasts; distinct patchy

~ clay films; neutral; gradual smooth boundary.

B22t—16 to 19 inches; dark brown (7.5YR 3/2) silt loam;
few fine distinct dark reddish brown mottles; moder-
ate fine and medium subangular blocky structure;
hard, friable; common fine pores; common roots;
common wormcasts; few distinct patchy clay films;
neutral; gradual smooth boundary.

- B23t—19 to 48 inches; reddish brown (5YR 4/4) silt

loam; common dark reddish brown (5YR 3/3) ped
coatings and few fine faint yellowish red mottles;
moderate fine and medium subangular blocky struc-
ture; hard, friable; common fine pores; few roots;
few wormcasts; few black concretions 1 millimeter
to 3 millimeters in diameter; distinct patchy clay
films; neutral; gradual smooth boundary.

B3—48 to 58 inches; yellowish red (5YR 4/6) silt loam;
many fine faint reddish brown motties; moderate
medium prismatic structure parting to weak fine and
medium subangular blocky; hard, friable; common
fine pores; few wormcasts; few patchy clay films on
faces of prisms; neutral; gradual smooth boundary.

C—58 to 80 inches; yellowish red (5YR 4/6) silt loam;
massive; slightly hard, friable; few soft black bodies
3 to 12 millimeters in diameter; neutral.

The solum is 47 to 60 inches thick.

The A horizon is dark brown, very dark grayish brown,
very dark brown, or dark reddish brown. This. horizon is
slightly acid or neutral.

The B21t and B22t horizons are very dark brown, dark
brown, very dark grayish brown, or dark reddish brown.
These horizons are silt loam or silty clay loam. They are
neutral or mildly alkaline. The B23t horizon is reddish
brown, dark reddish brown, yellowish red, brown, or
strong brown silt loam or silty clay loam. It is neutral to
moderately alkaline. The B3 horizon is yellowish red,
strong brown, or reddish brown silt loam or silty clay
loam. It is neutral to moderately alkaline.

The C horizon is yellowish red, strong brown, or red-
dish brown silt loam or very fine sandy loam. It is neutral
to moderately alkaline.

Crockett series

The Crockett series consists of deep, loamy soils on
uplands. These soils formed in loamy and clayey sedi-
ment commonly interbedded with shale. Slopes range
from O to 3 percent.
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Typical pedon of Crockett loam, 1 to 3 percent slopes;
from the intersection of Farm Road 905 and Southeast
Loop 286 in Paris, 14.5 miles southeast on Farm Road
905, 0.2 mile east on county road, and 75 feet north of
county road in pasture:

A1—0 to 8 inches; very dark grayish brown (10YR 3/2)
loam; massive; very hard, friable; few roots; few
wormecasts; slightly acid; abrupt wavy boundary.

B21t—8 to 17 inches; distinctively mottled brown (10YR
4/3) and reddish brown (5YR 4/4) clay; few fine
prominent mottles of dark red; moderate coarse
prismatic structure parting to moderate fine and
medium blocky; extremely hard, very firm; few roots;
few wormcasts; clay films 1/2 unit of chroma darker
than soil matrix; few siliceous pebbles 1 centimeter
to 2.5 centimeters across; few black concretions 1
millimeter to 3 millimeters in diameter; vertical
cracks partly filled with darker, less clayey material;
slightly acid; diffuse wavy boundary.

B22t—17 to 29 inches; faintly mottied light olive brown
(2.5Y 5/4) and olive (5Y 5/3) clay; common medium
prominent reddish brown (5YR 4/4) and common
medium faint grayish brown (10YR 5/2) mottles;
moderate coarse blocky structure parting to moder-
ate fine and medium blocky; extremely hard, very
firm; few roots; few wormcasts; few clay films; few
siliceous pebbles as much as 1 centimeter across;
few black concretions 1 millimeter to 3 millimeters in
diameter; few pressure faces 2 to 5 centimeters
across; vertical cracks partly filled with darker, less
clayey soils; slightly acid; diffuse wavy boundary.

B23t—29 to 39 inches; olive (5Y 5/3) clay; few medium
prominent strong brown (7.5YR 5/6) and yellowish
red (5YR 4/6) mottles; weak coarse blocky structure
parting to weak fine and medium blocky; extremely
hard, very firm; few roots; few clay fiims; few sili-
ceous pebbles as much as 1 centimeter across; few
black concretions 1 milimeter to 3 millimeters in
diameter; few pressure faces 2 to 5 centimeters
across; neutral; diffuse wavy boundary.

B24t—39 to 51 inches; olive brown (2.5Y 4/4) clay;
weak coarse blocky structure; extremely hard, very
firm; few roots; few clay films; few siliceous pebbles
as much as 1 centimeter across; few black concre-
tions 1 millimeter to 3 milimeters in diameter;
common pressure faces 2 to 8 centimeters across;
mildly alkaline; clear wavy boundary.

B3ca—>51 to 59 inches; light olive brown (2.5Y 5/4) clay
loam; common medium distinct grayish brown (2.5Y
5/2) and many fine to coarse faint light olive brown
(2.5Y 5/6) mottles; weak coarse blocky structure;
extremely hard, very firm; few fine roots; few black
concretions 1 millimeter to 4 millimeters in diameter;
common black streaks; 10 to 15 percent, by volume,
concretions of calcium carbonate; few pressure
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faces 5 to 8 centimeters across; calcareous; moder-
ately alkaline; clear wavy boundary. '

Cca—59 to 73 inches; distinct and coarsely mottled light
gray (2.5Y 7/2) and brownish yeliow (10YR 6/6)
loam; massive; extremely hard, very firm; 15 to 20
percent, by volume, concretions and soft bodies of
calcium carbonate; few black streaks; calcareous;
moderately alkaline.

The solum is 45 inches to more than 60 inches thick.
Secondary carbonates are below a depth of 30 inches.

The A horizon is very dark grayish brown, dark grayish
brown, brown, or dark brown loam or silt loam. It is
medium acid to neutral.

The B21t horizon is mottled. The degree of mottling
varies within a few feet. In some pedons, this horizon is
dark brown, brown, olive brown, or light olive brown and
has common to many olive, yellowish, brownish, or red-
dish mottles. In other pedons, it is mottled in shades of
red, yellow, brown, or olive. The horizon is medium acid
or slightly acid. The rest of the B2t horizon and the B3ca
horizon are dark grayish brown, grayish brown, brown,
olive brown, light olive brown, olive, or light yellowish
brown. Few to common, reddish, olive, yellowish, or
brownish mottles are present. These horizons are clay or
clay loam and have a clay content of 35 to 50 percent in
the control section. They are medium acid to moderately
alkaline.

The C horizon is mottled dark gray, light gray, grayish
brown, light brownish gray, yellowish brown, light olive
brown, or brownish yellow loam or clay loam. In some
pedons, it is thinly interbedded with shale. This horizon is
mildly alkaline or moderately alkaline.

Deport series

The Deport series consists of deep, clayey soils on
uplands. These soils formed in clay, clay stratified with
shale, and stratified shale. Slopes range from 0 to 3
percent.

Typical pedon of Deport clay, 1 to 3 percent slopes;
from the Post Office in Cunningham, 0.65 mile west on
Farm Road 196, 0.7 mile south on field road, and 950
feet east of field road in pasture in the center of a
microdepression:

Ap—oO0 to 8 inches; dark gray (10YR 4/1) clay; moderate
medium blocKy structure; extremely hard, very firm,
very sticky and plastic; few roots; few wormcasts;
medium acid; clear smooth boundary.

AC1g—8 to 25 inches; dark gray (10YR 4/1) clay;
common medium faint grayish brown (10YR 5/2)
and common medium distinct yellowish brown
(10YR 5/4) mottles; moderate medium blocky struc-
ture parting to moderate fine blocky; extremely hard,
very firm, very sticky and plastic; few roots; few
grooved intersecting slickensides 5 to 10 centi-
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meters across; many pressure faces; few vertical
cracks about 1 centimeter wide filled with dark gray
(10YR 4/1) soil material; few black concretions 1
millimeter to 3 millimeters in diameter; medium acid;
diffuse wavy boundary.

AC2g—25 to 65 inches; gray (10YR 5/1) clay; common
fine distinct strong brown and light yellowish brown
mottles; moderate coarse angular blocky structure
parting to moderate fine and medium blocky;, ex-
tremely hard, very firm, very sticky and plastic; few
fine roots; common grooved intersecting slicken-
sides 5 to 15 centimeters across; cracks about 1
centimeter wide filled with dark gray (10YR 4/1) soil
material; few black concretions 1 millimeter to 3
millimeters in diameter; slightly acid; diffuse wavy
boundary.

Cg—65 to 70 inches; gray (10YR 6/1) clay; common
medium distinct light yellowish brown (2.5Y 6/4) and
brownish yellow (10YR 6/6) mottles; massive;
common cleavage planes; extremely hard, very firm,
very sticky and plastic; few black concretions 1 milli-
meter to 3 millimeters in diameter; mildly alkaline.

The soil is more than 60 inches thick. Intersecting
slickensides begin at a depth of 12 to 16 inches. When
dry, cracks that are 1 inch to 2 inches wide at a depth of
20 inches form. Cycles of microdepressions and microk-
nolls are repeated each 4 to 10 feet.

The A horizon is very dark gray, dark gray, or gray.
This horizon is medium acid or slightly acid. The AC1g
horizon is dark gray. Few or common, fine or medium,
grayish or brownish mottles generally are present. The
horizon is medium acid to neutral. The AC2g horizon is
gray, grayish brown, or olive brown. Few to many, faint
or distinct, grayish, olive, and brownish mottles are pres-
ent. The horizon is slightly acid to moderately alkaline,
and is calcareous below a depth of 40 inches in a few
pedons.

The Cg horizon is gray, light olive gray, or yellowish
brown. Common to many, grayish, brownish, or yellowish
mottles are present. The horizon is clay, shaly clay, or
stratified shale. It is mildly alkaline or moderately alka-
line.

Derly series

The Derly series consists of deep, loamy soils on
uplands. These soils formed in clayey sediment. Slopes
range from O to 1 percent.

Typical pedon of Derly silt loam, in an area of Derly-
Raino complex; from the intersection of Northeast Loop
286 and Farm Road 195 in Paris, 1.8 miles northeast on
Farm Road 195, 3.0 miles north, 0.1 mile east, 1.8 miles
north on county road, 0.7 mile east on county road, 350
feet south of country road in pasture:

SOIL SURVEY

A1—0 to 3 inches; grayish brown (10YR 5/2) silt loam;
common medium faint dark grayish brown (10YR 4/
2) mottles; weak fine subangular blocky structure;
slightly hard, friable; common coarse roots; few fine
pores; few wormcasts; medium acid; clear smooth
boundary.

A2g—3 to 8 inches; light brownish gray (10YR 6/2) silt
loam; common medium distinct light yellowish brown
(10YR 6/4) mottles; weak coarse prismatic structure
parting to weak fine subangular blocky; slightly hard,
friable; common coarse roots; common fine pores;
few wormcasts; very strongly acid; clear wavy
boundary.

Bg&Ag—8 to 12 inches; light brownish gray (10YR 6/2)
clay loam; common medium distinct light olive brown
(2.5Y 5/4) mottles in the Bg part of horizon; moder-
ate fine and medium subangular blocky structure;
very hard, firm; light brownish gray (10YR 6/2) A2g
material occurs as tongues and interfingers and
makes up about 25 percent, by volume, of this hori-
zon; common coarse roots; common fine and
medium pores; few wormcasts; very strongly acid;
clear irregular boundary.

B21tg—12 to 31 inches; grayish brown (10YR 5/2) clay;
moderate coarse blocky structure parting to moder-
ate medium blocky; extremely hard, very firm, sticky
and plastic; light brownish gray (10YR 6/2) silt loam
interfingers and tongues 1 millimeter to 15 millime-
ters wide and 3 to 8 inches long make up about 10
percent of the upper part of the horizon and about 3
percent of the lower part; common medium roots;
few clay films; few pressure faces 1 centimeter to 2
centimeters across; very strongly acid; gradual wavy
boundary.

B22tg—31 to 42 inches; grayish brown (10YR 5/2) clay;
moderate coarse blocky structure parting to weak
medium blocky; extremely hard, very firm, sticky and
plastic; few medium roots mostly confined to sur-
faces of peds; few clay films; few thin streaks of
uncoated sand and siit grains; common slickensides
2 to 4 inches across; very strongly acid; gradual
wavy boundary.

B23tg—42 to 50 inches; grayish brown (2.5Y 5/2) clay;
few medium distinct yellowish brown (10YR 5/6)
mottles; some ped surfaces are dark grayish brown
(10YR 4/2); moderate coarse blocky structure part-
ing to moderate medium blocky; extremely hard,
very firm, sticky and plastic; few medium roots
mainly confined to surfaces of peds; few clay films;
few black concretions 1 millimeter to 4 millimeters in
diameter; few white salt spots; common slickensides
3 to 4 inches across; strongly acid; gradual wavy
boundary.

B24tg—50 to 74 inches; light brownish gray (2.5Y 6/2)
clay; few medium distinct light olive brown (2.5Y 5/
4) mottles; moderate coarse blocky structure; ex-
tremely hard, very firm, sticky and plastic; few
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medium roots mainly confined to surfaces of peds;
many clay films; few black concretions 1 millimeter
to 4 millimeters in diameter; few pressure faces 1
centimeter to 2 centimeters across; slightly acid; dif-
fuse wavy boundary.

B3g—74 to 80 inches; mottled light gray (2.5Y 7/2) and
light brownish gray (2.5Y 6/2) clay; common
medium distinct brownish yellow (10YR 6/6) mottles;
weak medium prismatic structure; extremely hard,
very firm, sticky and plastic; few fine roots; few clay
films and gray (10YR 5/1) clay flows; few black
concretions 2 to 4 millimeters in diameter; few
masses of white crystals; neutral.

The solum is more than 72 inches thick.

The A1 horizon is very dark grayish brown, dark gray-
ish brown, brown, or grayish brown. Few to common
mottles of these colors and light brownish gray are in
most pedons. The horizon is very strongly acid through
medium acid. The A2 horizon is grayish brown, light
brownish gray, or light gray. This horizon has few or
common yellowish brown, light yellowish brown, or
brownish yellow mottles. It is very strongly acid or
strongly acid.

The Bg&Ag horizon is dark grayish brown, grayish
brown, or light brownish gray. Mottles are few or
common, fine or medium, distinct or prominent, dark red,
red, yellowish red, dark yellowish brown, yellowish
brown, or light olive brown. The horizon.is clay loam,
clay, or silty clay. Tongues and interfingers of A2g mate-
rial make up 15 to 40 percent of this horizon. Reaction is
very strongly acid or strongly acid. The B21tg horizon is
dark gray, dark grayish brown, or grayish brown. Few or
common, fine or medium, reddish or brownish mottles
are present in many places. The horizon is clay or silty
clay. It is very strongly acid or strongly ‘acid. Interfingers
make up 3 to 15 percent of the horizon. Clay content. of
the control section averages 35 to 50 percent. The
B22tg and B23tg horizons are dark grayish brown or
grayish brown. In some places, peds are coated with
very dark grayish brown or dark grayish brown. Few or
common, fine or medium, reddish or brownish motties
commonly are present. These horizons are clay or silty
clay and range from very strongly acid to medium acid.
Common to many slickensides and a few silt and sand
coatings are present. The B24tg horizon is gray, grayish
brown, or light brownish gray. Few to common, reddish
or brownish mottles are in some places. The horizon is
clay or silty clay, and ranges from medium acid to neu-
tral. The B3g horizon is mottled light brownish gray and
light gray. Reddish, yellowish, and brownish mottles are
in some pedons. The horizon is clay or silty clay, and
ranges from medium acid to neutral.
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Desha series

The Desha series consists of deep, clayey soils on
flood plains. These soils formed in clayey alluvium.
Slopes range from 0 to 1 percent.

Typical pedon of Desha clay; from the intersection of
U.S. Highway 271 and Farm Road 906 north of Powder-
ly, 7.8 miles east on Farm Road 906, 1.2 miles south on
county road, and 400 yards east of county road in culti-
vated field:

Ap—0 to 7 inches; dark reddish brown (§YR 3/2) clay;
moderate fine and medium subangular blocky struc-
ture; very hard, very firm, very sticky and plastic; few
roots; few wormcasts; mildly alkaline; abrupt smooth
boundary.

A1—7 to 26 inches; dark reddish brown (5YR 2/2) clay;
few fine faint reddish brown mottles; moderate fine
and medium subangular blocky structure; extremely
hard, very firm, very sticky and plastic; few roots;
few reddish brown wormcasts; common pressure
faces; mildly alkaline; gradual wavy boundary.

B21—26 to 41 inches; reddish brown (5YR 4/3) clay;
moderate fine and medium angular blocky structure;
extremely hard, very firm, very sticky and plastic;
few wormcasts; common black and very dark brown
clayey material in vertical cracks about 2 centi-
meters wide at upper part that taper out in lower
part of horizon; common large slickensides; 1 to 3
percent, by volume, calcium carbonate concretions
in lower part of horizon; few fine black concretions;
calcareous; moderately alkaline; gradual wavy
boundary. :

B22—41 to 70 inches; reddish brown (5YR 4/3) clay;
weak fine and medium angular blocky structure; ex-
tremely hard, very firm, very sticky and plastic; 2 to
4 percent, by volume, concretions and soft bodies of
calcium carbonate; few black concretions 1 millime-
ter to 3 millimeters in diameter; few slickensides;
calcareous; moderately alkaline.

The solum is more than 60 inches thick.

The A horizon is dark reddish brown or dark brown. It
is neutral or mildly alkaline.

The B horizon is dark reddish brown or reddish brown.
It is mildly alkaline or moderately alkaline. A few calcium
carbonate concretions are present. Some pedons have a
buried horizon that is dark reddish gray, brown, or very
dark grayish brown.

Some pedons have a reddish brown C horizon. This
horizon is clay or clay loam and has lenses of coarser
textured material. It is moderately alkaline.

The Desha soils in this survey area have a calcareous
B2 horizon, which is not described in the range for the
series. This difference does not significantly affect the
use, management, or behavior of these soils.
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Eddy series

The Eddy series consists of very shallow to shallow,
loamy soils on uplands. These soils formed in platy
chalk. Slopes range from 2 to 5 percent.

Typical pedon of Eddy gravelly clay loam, in an area of
Stephen-Eddy complex, 2 to 5 percent slopes (fig. 9);
from the intersection of Farm Road 1509 and Farm
Road 137 in Petty, 1.5 miles east on Farm Road 1509,
0.4 mile south on county road, and 85 feet east in
cultivated field:

Ap—O0 to 6 inches; brown (10YR 4/3) gravelly clay loam;
moderate fine subangular blocky structure parting to
moderate very fine subangular blocky and granular;
hard, firm; common fine roots; about 30 percent
angular and platy chalk fragments as much as 3
centimeters across the long axis; calcareous; mod-
erately alkaline; abrupt irregular boundary.

C&A—6 to 10 inches; grayish and whitish angular and
platy chalk fragments and chalk in place and brown
(10YR 4/3) clay loam; few fine roots; chalk content
grades from 50 percent at top of horizon to 95
percent at bottom; calcareous; moderately alkaline;
abrupt wavy boundary.

C—10 to 28 inches; white (2.5Y 8/2) platy chalk that is
softer than 3 (Mohs' scale); few thin tongues of
brown clay loam in crevices between some chalk
plates in upper part.

The soil ranges from 3 to 15 inches thick over chalk
that is softer than 3 (Mohs’ scale). The soil is 35 to 60
percent chalk fragments. Calcium carbonate equivalent
ranges from 50 to 90 percent. The soil is moderately
alkaline.

The A horizon is grayish brown, dark grayish brown,
pale brown, or brown. Texture of soil without chalk frag-
ments is loam or clay loam, and the clay content is 18 to
35 percent.

Elbon series

The Elbon series consists of deep, loamy soils on
flood plains. These soils formed in loamy and clayey,
stratified alluvium. Slopes range from 0 to 1 percent.

Typical pedon of Elbon silty clay loam, frequently
flooded; from the intersection of Farm Road 38 and
Farm Road 137 in Roxton, 2.3 miles southwest on Farm
Road 38, 100 feet south of Farm Road in the flood plain
of Rowdy Creek:

A11—0 to 10 inches; very dark grayish brown (2.5Y 3/2)
silty clay loam; moderate fine and medium subangu-
lar blocky structure; very hard, firm; common fine
roots; common wormcasts; calcareous; moderately
alkaline; clear smooth boundary.

SOIL SURVEY

A12—10 to 21 inches; very dark grayish brown (2.5Y 3/
2) silty clay loam; moderate fine and medium suban-
gular blocky structure; very hard, firm; common fine
roots; common wormcasts; few pockets and strata
of very fine sandy loam 1 millimeter to 2 millimeters
thick; calcareous; moderately alkaline; clear smooth
boundary.

C1—21 to 39 inches; dark grayish brown (2.5Y 4/2) silty
clay loam; massive; very hard, firm; few fine roots;
common wormcasts; few strata as much as 2 centi-
meters thick of very dark grayish brown (2.5Y 3/2)
silty clay loam; common grayish brown (2.5Y 5/2)
and brown (10YR 5/3) very fine sandy loam strata 1
milimeter to 2 millimeters thick; evident bedding
planes; few fine distinct dark yellowish brown mot-
tles between bedding planes; calcareous; moderate-
ly alkaline; gradual smooth boundary.

C2—39 to 64 inches; very dark grayish brown (2.5Y 3/2)
silty clay loam; massive; very hard, firm; few fine
roots; few wormcasts; few strata as much as 2
centimeters thick of dark grayish brown (2.5Y 4/2);
common strata of grayish brown (2.5Y 5/2) and
brown (10YR 5/3) very fine sandy loam 1 millimeter
to 2 millimeters thick; evident bedding planes; cal-
careous; moderately alkaline; gradual smooth
boundary.

Bb—64 to 80 inches; dark grayish brown (2.5Y 4/2) silty
clay loam; weak fine and medium subangular blocky
structure; very hard, firm; few fine roots; few worm-
casts; few shell fragments; few grayish brown (2.5Y
5/2) and brown (10YR 5/3) very fine sandy loam
pockets and strata 1 millimeter to 2 millimeters thick;
calcareous; moderately alkaline.

The mollic epipedon ranges from 10 to 24 inches in
thickness. Reaction is mildly alkaline or moderately alka-
line throughout.

The A horizon is very dark grayish brown or very dark
brown.

The C horizon is very dark grayish brown, dark brown,
dark grayish brown, grayish brown, brown, light brownish
gray, or pale brown. Thin strata of black or very dark
gray are present in some pedons. This horizon is silty
clay loam, silty clay, or clay loam, but thin strata of
coarser or finer texture are present.

A buried horizon is common below a depth of 40
inches. This horizon is black, very dark gray, very dark
brown, very dark grayish brown, or dark grayish brown
silty clay loam, clay loam, or clay. Carbonates in the form
of films and threads are common.

Ferris series

The Ferris series consists of deep, clayey soils on
uplands. These soils formed in calcareous; stratified,
weathered shale or shaly clay. Slopes range from 3 to
12 percent.
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Typical pedon of Ferris clay, 5 to 12 percent slopes,
eroded; from the intersection of Farm Road 137 and
Farm Road 1184 in Howland, 1.5 miles west on Farm
Road 137, 0.5 mile north on county road, 450 feet east
of county road in pasture:

A1—0 to 4 inches; dark grayish brown (2.5Y 4/2) clay;
moderate fine and medium blocky structure; ex-
tremely hard, very firm, very sticky and plastic;
common fine roots; few wormcasts; few fine black
concretions; few fine calcium carbonate concretions;
calcareous; moderately alkaline; clear wavy bound-
ary.

AC1—4 to 9 inches; light olive brown (2.5Y 5/4) clay;
moderate fine and medium angular blocky structure;
extremely hard, very firm, very sticky and plastic;
few fine roots; few wormcasts; few fine black con-
cretions; common fine and medium calcium carbon-
ate concretions; common vertical cracks filled with
very dark grayish brown clayey material; common
pressure faces; calcareous, moderately alkaling;
gradual wavy boundary.

AC2—9 to 43 inches; olive (5Y 5/3) clay; common
medium faint light brownish gray (2.5Y 6/2) and light
yellowish brown (2.5Y 6/4) mottles; moderate fine
angular blocky structure; extremely hard, very firm,
very sticky and plastic; few fine roots; few fine black
concretions; common concretions and powdery
bodies of calcium carbonate; common intersecting
slickensides and wedge-shaped parallelepipeds
having long axis tilted 30 to 45 degrees from the
horizontal, calcareous; moderately alkaline; gradual
wavy boundary.

C—43 to 55 inches; pale olive (5Y 6/3) weakly stratified
shale; common medium faint pale brown (10YR 6/3)
mottles; extremely hard, very firm; few fine roots;
powdery calcium carbonate bodies; calcareous;
moderately alkaline.

The soil is 30 to 60 inches thick. Intersecting slicken-
sides begin at a depth of 8 to 20 inches. When dry,
cracks that are 1 to 2 inches wide at a depth of 20
inches form. Cycles of microdepressions and microknolls
are repeated each 6 to 20 feet across the slope. The
soil is calcareous and moderately alkaline.

The A horizon is very dark grayish brown, dark grayish
brown, grayish brown, or light olive brown. The AC hori-
zon is olive, light olive brown, light yellowish brown, or
pale olive, with or without grayish, brownish, or yellowish
mottles. Few to many concretions of calcium carbonate
are present.

The C horizon is stratified light gray, light brownish
gray, light olive brown, pale yellow, pale olive, or yellow.
In many pedons this horizon is coarsely and prominently
mottled. It is weathered shale or shaly clay.
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Freestone series

The Freestone series consists of deep, loamy soils on
uplands. These soils formed in loamy and clayey sedi-
ment. Slopes range from 0 to 3 percent.

Typical pedon of Freestone fine sandy loam, in an
area of Freestone-Hicota complex, 0 to 3 percent
slopes; from the intersection of Farm Road 197 and U.S.
Highway 271 in Arthur City, 2.6 miles south on U.S.
Highway 271, 1.3 miles east on county road, 1,080 feet
south of county road in pasture:

A1—0 to 6 inches; brown (10YR 5/3) fine sandy loam;
few fine faint yellowish brown mottles; moderate
medium granular structure; slightly hard, very friable;
common fine and medium roots; common worm-
casts; slightly acid; clear smooth boundary.

A2—6 to 16 inches; light yellowish brown (10YR 6/4) fine
sandy loam; weak fine subangular blocky structure; hard,
friable; common fine and medium roots; common worm-
casts; few fine pores; medium acid; clear wavy boundary.

B21t—16 to 23 inches; yellowish brown (10YR 5/6)
loam; common medium faint yellowish brown (10YR
5/4) and few fine faint strong brown mottles; weak
medium subangular blocky structure; very hard, firm;
few fine roots; many fine and medium pores;
common wormcasts; few patchy clay films; strongly
acid; gradual wavy boundary.

B22t—23 to 33 inches; yellowish brown (10YR 5/6) clay
loam; common medium prominent red (2.5YR 4/6)
and common medium distinct grayish brown (2.5Y
5/2) mottles; moderate medium subangular blocky
structure; very hard, firm; few roots along faces of
peds; common wormcasts; common fine pores;
common clay fiilms 1/2 unit of chroma darker than
soil. matrix; few uncoated fine sand and silt grains
along faces of few peds; strongly acid; gradual wavy
boundary.

B23tg&A’2—33 to 44 inches; light gray (10YR 6/1) clay
loam; common medium prominent dark red (2.5YR
3/6) and common medium distinct yellowish brown,
(10YR 5/6) mottles; moderate medium prismatic
structure parting to moderate medium blocky; very
hard, firm; few fine roots along faces of peds; few
fine pores; about 10 percent of the horizon is com-
posed of uncoated sand and silt grains in the form
of vertical streaks and pockets 2 to 5 millimeters
wide on faces of prisms; very strongly acid; diffuse
wavy boundary.

B24tg—44 to 59 inches; light brownish gray (2.5Y 6/2)
clay; common medium prominent dark red (2.5YR 3/
6) and common medium distinct yellowish brown
(10YR 5/4) mottles; moderate medium blocky struc-
ture parting to moderate fine and medium subangu-
lar blocky; extremely hard, very firm; few fine roots
along faces of peds; common clay films and gray
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clay flows on faces of peds; common pressure faces
and slickensides as much as 3 centimeters across;
medium acid; gradual wavy boundary.

B25t—59 to 80 inches; light brownish gray (2.5Y 6/2)
clay loam; common medium distinct olive yellow
(2.5Y 6/6) and yellowish brown (10YR 5/6) and few
medium prominent dark red (2.5YR 3/6) mottles;
moderate coarse blocky structure; extremely hard,
very firm, sticky; few fine roots confined to faces of
peds; few gray clay flows; common pressure faces
and slickensides as much as 5 centimeters across
tilted at a 25 degree angle; medium acid.

The solum is more than 72 inches thick.

The A1 horizon is dark grayish brown or brown. This
horizon is strongly acid to neutral. The A2 horizion is
grayish brown, light brownish gray, pale brown, brown,
light brown, light yellowish brown, or yellowish brown fine
sandy loam. This horizon is strongly acid to neutral.

The B21t and B22t horizons are strong brown, yellow-
ish brown, brownish yellow, or yellow, and they have
reddish or grayish mottles in some places. There are
mottles with chroma of 2 or less above a depth of 30
inches. The horizon is sandy clay loam, clay loam, or
loam. It is very strongly acid to medium acid. The
B23tg&A’2 horizon is yellowish brown, light gray, gray, or
light brownish gray. This horizon has common to many
brownish, grayish, and reddish mottles. Streaks and
pockets of uncoated sand and silt grains make up 5 to
20 percent of the horizon. The horizon is clay or clay
loam. It is very strongly acid to medium acid. The B24tg
and B25t horizons are gray, light gray, or light brownish
gray and have brownish, yellowish, and reddish mottles.
These horizons are clay loam or clay. They are strongly
acid or medium acid above a depth of 60 inches and are
medium acid or slightly acid below that depth.

Guyton series

The Guyton series consists of deep, loamy soils on
flood plains. These soils formed in loamy alluvium.
Slopes range from 0 to 1 percent.

Typical pedon of Guyton silt loam, frequently flooded;
from the intersection of U.S. Highway 271 and Farm
Road 197 in Arthur City, 1.6 miles south on U.S. Highway
271, 2.5 miles east on Farm Road 906, 1.5 miles south,
1.1 miles northeast, and 1.9 miles east on county road,
and 270 feet south of county road in pasture:

A1—0 to 5 inches; grayish brown (10YR 5/2) silt loam;
common medium distinct strong brown (7.5YR 5/6)
mottles; weak medium subangular blocky structure;
hard, friable; many roots; few worm channels; few
fine black concretions; medium acid; clear smooth
boundary.

A2g—5 to 16 inches; light brownish gray (2.5Y 6/2) silt
loam; common medium distinct yellowish brown

SOIL SURVEY

(10YR 5/4, 5/6) mottles; weak fine and medium
subangular blocky structure; -hard, friable; common
fine roots; few wormcasts; common fine pores; few
fine black concretions; medium acid; clear irregular
boundary.

B21tg&A2—16 to 20 inches; grayish brown (10YR 5/2)
silty clay loam; common medium distinct yellowish
brown (10YR 5/6) and few fine distinct strong brown
(7.5YR 5/6) mottles; weak fine and medium suban-
gular blocky structure; very hard, firm; common
roots; common fine pores and few medium pores;
about 15 percent of peds are covered by uncoated
sand and silt grains; medium acid; gradual irreguiar
boundary.

B22tg&A2—20 to 36 inches; light brownish gray (10YR
6/2) silt loam; common medium distinct yellowish
brown (10YR 5/6) motties; moderate medium pris-
matic structure parting to weak fine and medium
subangular blocky; very hard, firm; few fine roots;
few fine and medium pores; common 3 to 8 millime-
ters black concretions and bodies; 30 percent of the
horizon is light gray (10YR 7/2) silt loam tongues 4
to 20 millimeters wide; many peds surrounded by
pockets of uncoated sand and silt grains; strongly
acid; gradual irregular boundary.

B23tg&A2—36 to 44 inches; grayish brown (10YR 5/2)
silty clay loam; common medium distinct yellowish
brown (10YR 5/6) mottles; moderate medium pris-
matic structure parting to weak fine and medium
subangular blocky; very hard, firm; few fine roots;
few fine and medium pores; few clay films on faces
of peds and in pores; few dark gray (10YR 4/1) clay
films in_old channels; few black concretions 2 to 6
millimeters across; 15 percent of the horizon is light
gray (10YR 7/2) silt loam tongues 3 to 10 millime-
ters wide; strongly acid; gradual irregular boundary.

B24tg—44 to 72 inches; gray (10YR 5/1) silty clay loam;
few fine distinct strong brown mottles; moderate
coarse prismatic structure parting to weak medium
and coarse blocky; very hard, firm; few fine roots;
few fine and medium pores; few black concretions 2
to 6 millimeters across; common clay films on faces
of peds; few thick dark gray (10YR 4/1) clay films in
old channels and on prism faces; common vertical
streaks and pockets of light gray (10YR 7/2) silt
loam on many faces of prisms; slightly acid.

The solum is more than 60 inches thick. Black concre-
tions and few or common, fine or medium mottles of
yellowish brown or strong brown are present in all hori-
Zons.

The A1 horizon is dark grayish brown, grayish brown,
or brown. This horizon is medium acid. The A2 horizon is
gray, light gray, or light brownish gray very fine sandy
loam or silt loam and is very strongly acid to medium
acid. Tongues of A2 material extend into the Bt horizon.



LAMAR AND DELTA COUNTIES, TEXAS

The B21tg&A2 and B22tg&A2 horizons are grayish
brown or light brownish gray silty clay loam, clay loam, or
silt loam. The A2 material is light gray or white silt loam
and uncoated sand and silt grains. The horizons are very
strongly acid to medium acid.

The B23tg&A2 and B24tg horizons are gray, grayish
brown, or light brownish gray. Pockets and streaks of
light gray and white silt loam and uncoated sand and silt
grains are common in most horizons. The horizons are
silty clay loam or clay loam, and are strongly acid to
slightly acid.

Harjo series

The Harjo series consists of deep, clayey soils on
flood plains. These soils formed in loamy and clayey,
calcareous, stratified alluvium. Slopes range from 0 to 1
percent.

Typical pedon of Harjo clay, frequently flooded; from
the intersection of Farm Road 197 and U.S. Highway
271 in Arthur City, 3.25 miles west on Farm Road 197,
0.1 mile north, 0.25 mile west, 0.1 mile north, 0.05 mile
east, 1.8 miles north on county road, 4,400 feet north of
county road in idle cropland:

A1—0 to 13 inches; dark reddish gray (5YR 4/2) clay;
strong coarse subangular blocky structure parting to
moderate medium subangular blocky; very hard,
very firm, plastic; few roots; few wormcasts; calcare-
ous; moderately alkaline; clear smooth boundary.

C1—13 to 24 inches; reddish brown (5YR 4/3) clay;
moderate fine and medium subangular blocky struc-
ture; extremely hard, very firm, plastic; few roots;
few wormcasts; few shell fragments; few pressure
faces; few thin lenses of reddish brown loamy mate-
rial; calcareous; moderately alkaline; gradual smooth
boundary.

C2—24 to 58 inches; reddish brown (5YR 4/3) clay; few
fine distinct gray mottles; weak fine and medium
subangular blocky structure; extremely hard, very
firm, plastic; common pressure faces; few shell fra-
gements; few very fine calcium carbonate concre-
tions; calcareous; moderately alkaline; gradual
smooth boundary.

C3—58 to 80 inches; reddish brown (5YR 4/4) clay;
common fine and medium distinct gray (5Y 5/1)
mottles; massive; except for parallelepiped structure;
extremely hard, very firm, plastic; few fine concre-
tions of calcium carbonate; intersecting slickensides;
calcareous; moderately alkaline.

The soil is calcareous and moderately alkaline
throughout. Buried soils are in some pedons.

The A horizon is dark reddish gray or reddish brown
clay.

The C horizon is weak red, reddish brown, or red. Few
to common fine or medium gray mottles are present in
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most pedons. This horizon is clay or clay loam, and
stratification is common in many places. Silt loam or very
fine sandy loam is below a depth of 40 inches in some
pedons.

Heiden series

The Heiden series consists of deep, clayey soils on
uplands. These soils formed in calcareous shale strati-
fied with clay. Slopes range from 2 to 5 percent.

Typical pedon of Heiden clay, 2 to 5 percent slopes;
from the intersection of Farm Road 1497 and South
Loop 286 in Paris, 1.7 miles south on Farm Road 1497,
0.7 mile east, 0.3 mile south on county road, 900 feet
east of county road in pasture in the center of a micro-
depression:

Ap—0 to 5 inches; very dark grayish brown (2.5Y 3/2)
clay; moderate fine and medium subangular blocky
structure; extremely hard, very firm, very sticky and
plastic; granular mulch about 6 millimeters thick on
surface; few wormcasts; few black concretions 2 to
5 millimeters in diameter; few fine siliceous pebbles;
calcareous; moderately alkaline; abrupt smooth
boundary.

A1—5 to 26 inches; very dark grayish brown (2.5Y 3/2)
clay, moderate fine and medium angular blocky
structure; extremely hard, very firm, very sticky and
plastic; few wormcasts; few black concretions 2 to 5
millimeters in diameter; few fine siliceous pebbles;
many shiny ped faces; common grooved intersecting
slickensides in lower part of horizon that form paral-
lelepipeds as much as 8 centimeters long; calcare-
ous; moderately alkaline; diffuse wavy boundary.

AC1—26 to 48 inches; olive gray (5Y 4/2) clay; coarse
tilted grooved intersecting slickensides parting to
moderate fine angular blocky structure; parallele-
pipeds as much as 8 centimeters long with axis
tilted; extremely hard, very firm, very sticky and plas-
tic; few wormcasts; peds have shiny surfaces; few
black concretions 2 to 5 millimeters in diameter; few
fine siliceous pebbles; vertical cracks 2 to 5 centi-
meters wide are filled with material similar to that of
the Ap and A1 horizons; few concretions of calcium
carbonate; calcareous; moderately alkaline; diffuse
wavy boundary.

AC2—48 to 62 inches; prominently and coarsely mottied
dark grayish brown (2.5Y 4/2), light olive brown
(2.5Y 5/4, 5/6), and brownish yellow (10YR 6/8)
clay; weak coarse angular blocky structure; common
grooved intersecting slickensides in upper part; ex-
tremely hard, very firm, sticky and plastic; few verti-
cal cracks filled with material the same color as that
of the horizons above; few calcium carbonate con-
cretions; few black concretions; calcareous; moder-
ately alkaline; diffuse wavy boundary.
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C—62 to 80 inches; prominently and coarsely mottied
brownish yellow (10YR 6/6), light olive brown (2.5Y
5/4), and light olive gray (5Y 6/2) stratified platy
shale; extremely hard, very firm; calcareous; moder-
ately alkaline.

The soium ranges in thickness from 40 inches in the
microknolls to 65 inches in the microdepressions. Inter-
secting slickensides begin at a depth of 16 to 24 inches.
When dry, cracks that are 1 inch to 2 inches wide at a
depth of 20 inches form. Cycles of microdepressions and
microknolls are repeated every 4 to 12 feet across the
slope. The soil is dominantly calcareous and moderately
alkaline, but in places the upper 12 inches is noncalcar-
eous and mildly alkaline or moderately alkaline.

The A horizon is very dark grayish brown, very dark
brown, very dark gray, dark olive gray, or black. Where
chroma is less than 1.5, the surface layer is less than 12
inches thick in more than one-half of the pedon.

The AC horizon is dark grayish brown, grayish brown,
light olive brown, light yellowish brown, olive gray, or
olive. This horizon has yellowish or olive mottles in
places. Weakly to strongly cemented calcium carbonate
concretions make up less than 2 percent of the AC
horizon.

The C horizon is weathered, calcareous, stratified
shaly clay or shale.

Hicota series

The Hicota series consists of deep, loamy soils on
uplands. These soils formed in loamy and clayey sedi-
ment. Slopes range from 0 to 3 percent.

Typical pedon of Hicota very fine sandy loam, in an
area of Freestone-Hicota complex, 0 to 3 percent
slopes; from the intersection of U.S. Highway 271 and
Farm Road 197 in Arthur City, 2.6 miles south on U.S.
Highway 271, 1.3 miles east on county road, 1,050 feet
south of county road in pasture at the middle of the side
of a mound:

A1—0 to 4 inches; brown (10YR 4/3) very fine sandy
loam; weak fine granular structure; slightly hard, very
friable; common fine roots; slightly acid; clear
smooth boundary.

A2—4 to 14 inches; light yellowish brown (10YR 6/4)
very fine sandy loam; weak fine granular structure;
slightly hard, very friable; common fine roots;
medium acid; gradual wavy boundary.

A&B-—14 to 32 inches; light yellowish brown (10YR 6/4)
very fine sandy loam; massive; soft, very friable;
about 25 percent of the horizon consists of bodies 5
to 20 millimeters across of brown (7.5YR 5/4) loam;
weak fine granular structure; slightly hard, very fri-
able; brown bodies have common fine and medium
pores and bridged sand grains; few fine roots;
medium acid; clear irregular boundary.
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B21t&A2—32 to 44 inches; yellowish brown (10YR 5/6)
loam; common medium distinct strong brown (7.5YR
5/6) mottles and few fine distinct mottles of grayish
brown in the lower part; moderate coarse prismatic
structure parting to weak medium subangutar blocky;
very hard, firm; few fine roots; common fine and
medium pores; patchy clay films; about 20 percent
of the horizon is uncoated sand and silt in tongues 2
to 20 millimeters wide and 5 to 10 centimeters long
and as pockets of uncoated sand and silt in the
peds; very strongly acid; gradual smooth boundary.

B22t—44 to 54 inches; yellowish brown (10YR 5/6) clay
loam; common medium distinct light brownish gray
(10YR 6/2) and common medium prominent red
(2.5YR 4/6) mottles; moderate coarse prismatic
structure parting to weak medium subangular blocky;
very hard, firm; few fine roots between peds;
common fine and medium pores; about 5 percent of
horizon is white (10YR 8/1) sand and silt on faces
of prisms; thick clay films; very strongly acid; gradual
smooth boundary.

B23t—54 to 67 inches; gray (10YR 6/1) clay loam;
common medium prominent dark red (2.5YR 3/6)
and common medium distinct yellowish brown
(10YR 5/6) mottles; moderate medium blocky struc-
ture; extremely hard, very firm; few fine roots be-
tween peds; many clay films and a few gray (10YR
5/1) clay flows; few streaks of uncoated sand and
silt; very strongly acid; gradual smooth boundary.

B24t—67 to 80 inches; light brownish gray (2.5Y 6/2)
clay; common medium prominent dark red (2.5YR 3/
6) and common medium distinct yellowish brown
(10YR 5/6) mottles; moderate coarse angular blocky
structure parting to moderate medium blocky; ex-
tremely hard, very firm, sticky; few fine roots; few
gray (10YR 5/1) clay flows; common tilted slicken-
sides as much as 2 inches across, some of which
intersect; many shiny pressure faces; few streaks of
uncoated sand and silt; very strongly acid.

The solum is more than 72 inches thick.

The A1 horizon is dark grayish brown, brown, or yel-
lowish brown and is medium acid or slightly acid. The A2
horizon is pale brown, light yellowish brown, yellowish
brown, or strong brown and is strongly acid to slightly
acid.

The A material of the A&B horizon is very pale brown,
light yellowish brown, yellowish brown, light brown, or
brown. The isolated bodies of B material make up 20 to
50 percent of the horizon and are brown, strong brown,
or yellowish brown. These bodies are fine sandy loam,
very fine sandy loam, or loam. The horizon is strongly
acid or medium acid.

The B21t&A2 and B22t horizons are brown, yellowish
brown, strong brown, brownish yellow, or reddish yeliow.
Few to common mottles of red and yellowish red, and
below a depth of 30 inches, gray, light gray, grayish
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brown, and light brownish gray, are present. Tongues
and vertical streaks of uncoated sand and silt grains
make up about 15 to 40 percent of these horizons.
These horizons are very fine sandy loam, loam, or clay
loam. The average clay content of the upper 20 inches
of the Bt horizon ranges from 6 to 18 percent. The
horizons are very strongly acid to medium acid. The B23t
and B24t horizons are mottled in colors and shades of
gray, yellow, brown, and red. A few, thin streaks and
pockets of uncoated sand and silt grains are common.
The horizons are clay loam, sandy clay loam, or clay.
They are very strongly acid to medium acid.

‘Houston Black series

The Houston Black series consists of deep, clayey
soils on uplands. These soils formed in calcareous shaly
clay. Slopes range from 0 to 3 percent.

Typical pedon of Houston Black clay, 1 to 3 percent
slopes; from the intersection of Farm Road 38 and Farm
Road 1506 in Brookston, 0.8 mile north on Farm Road
38, 450 feet west of Farm Road in idle cropland in the
center of a microdepression:

Ap—0 to 5 inches; very dark gray (10YR 3/1) clay;
moderate fine subangular blocky structure; extreme-
ly hard, very firm, very sticky and plastic; many fine
roots; common wormcasts; few snail fragments; few
black concretions; few fine strongly cemented con-
cretions of calcium carbonate; calcareous; moder-
ately alkaline; clear wavy boundary.

A11—=5 to 23 inches; black (10YR 2/1) clay; moderate
fine and very fine angular blocky structure; common
fine roots; few wormcasts; few snail fragments;
shiny ped faces; few black concretions; few fine

- strongly cemented concretions of calcium carbon-
ate; calcareous; moderately alkaline; gradual wavy
boundary.

A12—23 to 38 inches; very dark gray (10YR 3/1) clay;
moderate fine and very fine angular blocky structure;
extremely hard, very firm, very sticky and plastic;
few fine roots; few wormcasts; shiny ped faces; few
black concretions; few fine strongly cemented con-
cretions of calcium carbonate; common coarse
grooved intersecting slickensides that form parallele-
pipeds; calcareous; moderately alkaline; diffuse
wavy boundary.

AC1—38 to 51 inches; olive gray (5Y 4/2) clay; common
medium distinct light olive brown (2.5Y 5/4) and
common medium distinct gray (10YR 5/1) mottles;
common vertical streaks of dark gray (10YR 4/1)
clayey material, moderate fine and very fine angular
blocky structure; extremely hard, very firm, very
sticky and plastic; few fine roots; few wormcasts;
shiny ped faces; common black concretions;
common strongly cemented concretions of calcium
carbonate as much as 8 millimeters across;
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common coarse grooved intersecting slickensides
that form parallelepipeds; calcareous; moderately al-
kaline; gradual wavy boundary.

AC2—51 to 69 inches; light olive brown (2.5Y 5/4) clay;
common medium distinct yellow (10YR 8/6) and
common medium distinct gray (10YR 6/1) mottles;
moderate fine and medium angular blocky structure;
extremely hard, very firm, very sticky and plastic;
few fine roots; shiny ped faces; few fine black con-
cretions and soft masses; common concretions of
calcium carbonate; common coarse grooved inter-
secting slickensides that form paralielepipeds; cal-
careous; moderately alkaline; diffuse wavy boundary.

AC3—69 to 77 inches; grayish brown (10YR 5/2) clay;
many coarse distinct brownish yellow (10YR 6/6)
mottles; moderate coarse angular blocky structure;
extremely hard, very firm, very sticky and plastic;
shiny ped faces; common black and brown concre-
tions; few fine concretions of calcium carbonate;
many coarse grooved intersecting slickensides that
form. parallelepipeds; calcareous; moderately alka-
line; gradual irregular boundary.

C—77 to 80 inches; stratified brownish yellow (10YR 6/
6) and light brownish gray (2.5Y 6/2) shaly clay;
massive rock structure; exiremely hard, very firm;
few soft bodies of calcium carbonate; few soft black
masses; calcareous; moderately alkaline.

The solum is more than 60 inches thick. Intersecting
slickensides begin at a depth of 16 to 24 inches. When
dry, cracks that are 1 inch to 2 inches wide at a depth of
20 inches form. Cycles of microdepressions and microk-
nolls are repeated every 10 to 24 feet. The soil is domi-
nantly calcareous and moderately alkaline, but the upper
12 inches of some pedons is mildly alkaline or moderate-
ly alkaline.

The A horizon is black or very dark gray.

The AC horizon is dark grayish brown, grayish brown,
light brownish gray, pale yellow, light yellowish brown,
light olive brown, olive gray, olive, or pale olive. Few to
common, grayish, brownish, or yellowish mottles are in
most places.

The C horizon is grayish brown, light brownish gray,
light gray, gray, pale yellow, brownish yellow, or yellow.
This horizon is clay, shale, or shaly clay and is calcare-
ous and moderately alkaline.

Karma series

The Karma series consists of deep, loamy soils on
uplands. These soils formed in sandy and loamy, ancient
alluvial sediment. Slopes range from 0 to 1 percent.

Typical pedon of Karma fine sandy loam, O to 1 per-
cent slopes; from the intersection of Northeast Loop 286
and Farm Road 195 in Paris, 12.0 miles northeast on
Farm Road 195, 2.4 miles northeast on Farm Road 906,
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1.7 miles north, 0.3 mile west on county road, 150 feet
north of county road in pasture:

Ap—0 to 6 inches; brown (7.5YR 4/2) fine sandy loam;
weak medium granular structure; hard, friable;
common fine roots; common wormcasts; slightly
acid; abrupt smooth boundary.

A1—6 to 12 inches; brown (7.5YR 5/4) fine sandy loam;
weak medium granular structure; hard, friable; few
fine roots; few fine pores; common wormcasts;
slightly acid; clear smooth boundary.

B21t—12 to 27 inches; yellowish red (5YR 4/6) sandy
clay loam; moderate medium subangular blocky
structure; few fine roots; few fine pores; few worm-
casts; many clay films 1/2 unit of chroma darker
than matrix; common bridging of sand grains; slightly
acid; gradual smooth boundary.

B22t—27 to 34 inches; yellowish red (5YR 4/8) sandy
clay loam; moderate medium subangular blocky
structure; very hard, firm; few fine roots; few fine
pores; common clay films 1/2 unit of chroma darker
than matrix; common bridging of sand grains; few
black concretions; slightly acid; gradual smooth
boundary.

B23t—34 to 46 inches; reddish brown (5YR 4/4) sandy
clay loam; weak medium subangular blocky struc-
ture; hard, friable; few fine roots; few fine pores; few
patchy clay films 1/2 unit of chroma darker than
matrix; common bridging of sand grains; few soft
black masses 1 millimeter to 10 millimeters in diam-
eter; slightly acid; diffuse smooth boundary.

B3—46 to 73 inches; yellowish red (5YR 5/6) fine sandy
loam; weak medium subangular blocky structure;
slightly hard, very friable; few fine roots; thin patchy
clay films on faces of peds; common bridging of
sand grains; few soft black masses; 2 to 4 percent,
by volume, pockets of uncoated sand grains; slightly
acid.

The solum is 60 inches to more than 80 inches thick.
Reaction is medium acid to neutral. .

The Ap and A1 horizons are brown or dark brown.

The B2t horizon is reddish brown, yellowish red, or red
sandy clay loam or clay loam. The B3 horizon is yellow-
ish red or red loam, fine sandy loam, or sandy clay loam.
Pockets of uncoated sand grains make up about 1 to 4
percent of the volume.

Kaufman series

The Kaufman series consists of deep, clayey soils on
flood plains. These soils formed in clayey alluvium.
Slopes range from 0 to 1 percent.

Typical pedon of Kaufman clay; from the intersection
of Farm Road 895 and county road in Charleston, 8.5
miles north and east on Farm Road 895 to its junction
with county road in Kensing (end of pavement), 1.4 miles
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east on county road, 1.45 miles south on private road,
50 feet east in pasture:

A11—0 to 6 inches; black (10YR 2/1) clay; weak and
moderate coarse blocky structure parting to moder-
ate medium blocky; extremely hard, very firm, sticky
and plastic; many fine roots; common very fine
pores; few wormcasts; peds have shiny faces; slight-
ly acid; diffuse smooth boundary.

A12—6 to 19 inches; black (10YR 2/1) clay; moderate
fine and medium blocky structure; extremely hard,
very firm, sticky and plastic; common fine roots;
common very fine pores; few slickensides 1 inch to
2 inches wide; peds have shiny faces; slightly acid;
diffuse wavy boundary.

A13—19 to 35 inches; black (10YR 2/1) clay; few fine
distinct brown mottles; moderate coarse blocky
structure parting to moderate medium blocky; ex-
tremely hard, very firm, sticky and plastic; few fine
roots; few very fine pores; few black concretions 2
to 4 millimeters in diameter; few grooved intersect-
ing slickensides 1 inch to 3 inches wide; slightly
acid; diffuse wavy boundary.

AC1g—35 to 50 inches; very dark gray (10YR 3/1) clay;
common fine distinct olive brown and few fine dis-
tinct brown mottles; moderate coarse blocky struc-
ture parting to moderate medium blocky; extremely
hard, very firm, sticky and plastic; few fine roots
mostly confined to surfaces of slickensides; few very
fine pores; common grooved intersecting slicken-
sides 3 to 6 inches across; few black concretions 2
to 4 millimeters in diameter; slightly acid; diffuse
wavy boundary.

AC2g—50 to 69 inches; very dark gray (10YR 3/1) clay;
few fine distinct dark yellowish brown motties; mod-
erate coarse blocky structure parting to moderate
medium blocky; extremely hard, very firm, sticky and
plastic; few fine roots mostly on faces of slicken-
sides; few very fine pores; many grooved intersect-
ing slickensides 2 to 10 inches wide tilted at a 45- to
60-degree angle; few black concretions 1 millimeter
to 4 millimeters in diameter; slightly acid; diffuse
wavy boundary.

AC3g—69 to 80 inches; very dark gray (10YR 3/1) clay;
moderate coarse blocky structure parting to moder-
ate medium blocky; extremely hard, very firm, sticky
and plastic; many grooved intersecting slickensides
2 to 10 inches wide tilted 25 to 45 degrees from
horizontal; few black concretions 1 millimeter to 3
millimeters in diameter; mildly alkaline.

The soil is more than 60 inches thick. Clay content of
the solum ranges from 60 to 80 percent. Intersecting
slickensides begin at a depth of 16 to 32 inches. When
dry, cracks that are 1 inch to 2 inches wide at a depth of
20 inches form. The soil is medium acid to mildly alka-
line.
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The A horizon is black or very dark gray. In some
pedons, the A horizon is free of mottles; in others, some
part of the A horizon has few to common, fine and
medium, yellowish and brownish mottles. The mollic epi-
pedon is more than 20 inches thick.

The ACg horizon is very dark gray, dark gray, or gray.
In some pedons, this horizon has few to common con-
cretions of calcium carbonate and yellowish, brownish,
and olive mottles.

Kiomatia series

The Kiomatia series consists of deep, sandy soils on
flood plains. These soils formed in sandy, calcareous,
stratified alluvium. Slopes range from 0 to 5 percent.

Typical pedon of Kiomatia loamy fine sand, in an area
of Severn-Kiomatia complex, frequently flooded; from the
intersection of Farm Road 197 and Farm Road 906 in
Chicota, 0.3 mile west on Farm Road 197 and county
road to Chicota School, 0.25 mile north, 0.25 mile west,
3.3 miles north, 0.9 mile west on county road, 3,750 feet
west of county road corner in wooded area:

A1—0 to 4 inches; brown (7.5YR 4/4) loamy fine sand;
single grained; soft, very friable; few fine roots;
common thin reddish brown strata in lower part;
calcareous; moderately alkaline; clear smooth
boundary. '

C1—4 to 18 inches; reddish brown (5YR 5/4) loamy fine
sand; single grained; loose; few fine roots; few thin
strata of pink fine sand; calcareous; moderately al-
kaline; abrupt smooth boundary.

C2—18 to 60 inches; light brown (7.5YR 6/4) fine sand;
single grained; loose; few fine roots; many bedding
planes; few reddish brown silty clay loam strata as
much as 6 millimeters thick in lower part; calcare-
ous; moderately alkaline.

The soil is calcareous and moderately alkaline
throughout. The average texture of the 10- to 40-inch
control section is fine sand or loamy fine sand stratified
with loamy very fine sand or finer textured material.

The A horizon is brown, light brown, pink, reddish
brown, or dark reddish gray.

The C horizon is reddish brown, light brown, light red-
dish brown, pink, or strong brown.

Lamar series

The Lamar series consists of deep, loamy soils on
uplands. These soils formed in loamy, calcareous sedi-
ment. Slopes range from 5 to 8 percent.

Typical pedon of Lamar clay loam, 5 to 8 percent
slopes; from the intersection of Farm Road 38 and Farm
Road 128 in Ben Franklin, 0.8 mile east on Farm Road
128, 0.95 mile east on county road, 50 feet north of
county road in pasture:
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A1—0 to 6 inches; dark grayish brown (2.5Y 4/2) clay
loam; moderate fine and medium subangular blocky
and strong fine granular structure; hard, friable;
many fine roots; few fine pores; common wormcasts
and channels; few fine concretions of calcium car-
bonate; calcareous; moderately alkaline; clear
smooth boundary.

B21—6 to 24 inches; light olive brown (2.5Y 5/4) silty
clay loam; moderate fine subangular blocky struc-
ture; hard, friable; common fine roots; many fine
pores; few wormcasts and channels; 8 to 10 per-
cent, by volume, concretions and soft bodies of cal-
cium carbonate; few small shell fragments; calcare-
ous; moderately alkaline; clear smooth boundary.

B22—24 to 44 inches; light olive brown (2.5Y 5/4) silty
clay loam; common medium faint olive yellow (2.5Y
6/6) mottles; moderate fine subangular blocky struc-
ture; hard, friable; few fine roots; common fine
pores; few wormcasts and channels; 10 to 15 per-
cent, by volume, concretions and soft bodies of cal-
cium carbonate; calcareous; moderately alkaline; dif-
fuse wavy boundary.

C—44 to 65 inches; mottled light yellowish brown (2.5Y
6/4), light brownish gray (2.5Y 6/2), and olive yellow
(2.5Y 6/6) silty clay loam; massive; few angular
cleavage planes; hard, firm; few fine roots; few fine
pores; few worm channels; 5 to 10 percent, by
volume, soft bodies of calcium carbonate; few
marine shells; calcareous; moderately alkaline.

The solum is 26 to 50 inches thick. The soil is calcare-
ous and moderately alkaline throughout.

The A horizon is dark grayish brown, grayish brown,
light brownish gray, or brown.

The B horizon is grayish brown, yellowish brown, light
yellowish brown, brownish yellow, light olive brown, or
olive yellow. This horizon is silty clay loam, loam, or clay
loam. Films, threads, and concretions of calcium carbon-
ate make up 5 to 20 percent, by volume, of the B
horizon.

The C horizon has the same color and texture as the
B horizon. Bands of shaly material containing marine
fossils are common. Soft bodies of powdery lime and
concretions of calcium carbonate make up 3 to 15 per-
cent of the C horizon.

Lassiter series

The Lassiter series consists of deep, loamy soils on
flood plains. These soils formed in loamy, stratified allu-
vium. Slopes range from 0 to 1 percent.

Typical pedon of Lassiter silt loam, frequently flooded;
from the intersection of Farm Road 79 and North Loop
286 in Paris, 3.2 miles northwest on Farm Road 79, 3.5
miles west on Farm Road 2820, 1.3 miles north on
county road, and 50 feet west of county road in wooded
area of Little Pine Creek flood plain:
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A1—0 to 5 inches; very dark grayish brown (10YR 3/2)
silt loam; few fine strata less than 1 centimeter thick
of brown (10YR 4/3) very fine sandy loam; weak
fine subangular blocky structure; hard, friable;
common fine and medium roots; common fine
pores; common wormcasts and tubular channels;
neutral; clear smooth boundary.

C1—5 to 28 inches; brown (10YR 4/3) silt loam; few to
common medium faint dark grayish brown (10YR 4/
2) and grayish brown (10YR 5/2) mottles; massive
but parts along bedding planes into platy fragments;
hard, friable; few fine roots; common fine pores; few
wormcasts and tubular channels; weakly to promi-
nently stratified with layers 1 millimeter to 3 millime-
ters thick that are pale brown (10YR 6/3) very fine
sandy loam; few fine distinct yellowish brown mot-
tles along bedding planes; neutral; gradual smooth
boundary.

Ab—28 to 42 inches; very dark grayish brown (10YR 3/
2) silt loam; common medium faint dark grayish
brown (10YR 4/2) and few fine distinct yellowish
brown mottles; moderate medium subangular blocky
structure; hard, friable; few fine roots; common fine
pores; few wormcasts and tubular channels; few thin
lenses of brown (10YR 5/3) very fine sandy loam;
few fragments of charcoal; slightly acid; gradual
smooth boundary.

B2tb—42 to 72 inches; dark grayish brown (10YR 4/2)
clay loam; common medium distinct yellowish brown
(10YR 5/6) and strong brown (7.5YR 5/6) mottles
and common medium faint gray (10YR 5/1) and
grayish brown (10YR 5/2) mottles; weak medium
subangular blocky structure; hard, friable; few fine
roots; few fine pores; few wormcasts and tubular
channels; few thin patchy clay films mainly in pores
and old root channels; few pockets of uncoated
sand grains; slightly acid.

Depth to buried horizons ranges from 22 to 55 inches.

The A horizon is very dark grayish brown, dark grayish
brown, or brown. Where the value is less than 3.5 moist,
the horizon is less than 7 inches thick. The horizon is
slightly acid or neutral.

The C horizon is dark grayish brown, light gray, light
brownish gray, brown, or pale brown. Few or common
mottles of grayish brown and yellowish brown are pres-
ent. The horizon is silt loam, loam, or silty clay loam. The
10- to 40-inch control section ranges from 18 to 30
percent clay and is less than 15 percent sand coarser

than very fine. Bedding planes range from few to many.

The horizon is medium acid to neutral.

The Ab horizon, where present, is 1 or 2 units in value
lower than the overlying material. This horizon has few to
common mottles of gray, grayish brown, or yellowish
brown and is silt loam or loam. It is medium acid to
neutral.
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The B2tb horizon is common and is below a depth of
40 inches. This horizon is very dark grayish brown, dark
grayish brown, grayish brown, or brown, and it has
common fine and medium mottles of gray, brown, and
yellow. The horizon is clay loam, loam, or silty clay loam.
It is strongly acid to neutral.

Leson series

The Leson series consists of deep, clayey soils on
uplands. These soils formed in shaly clay. Slopes range
from 1 to 3 percent.

Typical pedon of Leson clay, 1 to 3 percent slopes;
from the intersection of Farm Road 1335 and Farm
Road 198 in Lake Creek, 1.1 miles east on Farm Road
198, 0.75 mile south on county road, 100 feet west in
pasture in the center of a microdepression:

Ap—0 to 6 inches; black (10YR 2/1) clay; moderate fine
and medium blocky structure; extremely hard, very
firm, very sticky and plastic;c many fine roots;
common wormcasts; few fine black concretions; few
rounded siliceous pebbles; slightly acid; clear
smooth boundary.

A1—6 to 20 inches; black (10YR 2/1) clay; few fine
distinct yellowish brown (10YR 5/4) mottles; weak
coarse blocky structure parting to moderate fine
blocky; extremely hard, very firm, very sticky and
plastic; common fine roots; few wormcasts; few fine
black concretions; common shiny pressure faces;
few intersecting slickensides; slightly -acid; gradual
wavy boundary.

A12—20 to 39 inches; very dark gray (10YR: 3/1) clay;
few fine distinct yellowish brown mottles; moderate
coarse angular blocky structure parting to moderate
fine angular blocky; extremely hard, very firm,.very
sticky and plastic; few fine roots; few wormcasts;
few fine black concretions; common shiny pressure
faces; many grooved intersecting slickensides and
wedge-shaped aggregates having long axis tilted 30
to 45 degrees from the horizontal; neutral gradual
wavy boundary.

AC1—39 to 57 inches; dark grayish brown (2 5Y 4/2)
clay; common medium faint olive (5Y 5/3) mottles;
common vertical dark gray (10YR 4/1) clay streaks
as much as 2 centimeters wide extending through
horizon; moderate coarse angular blocky structure
parting to moderate fine angular blocky; extremely
hard, very firm, very sticky and plastic; few fine
roots; few fine concretions of calcium carbonate;
common shiny ped faces; many grooved intersecting -
slickensides and wedge-shaped aggregates having
long axis tilted 30 to 45 degrees from the horizontal; .
matrix noncalcareous; mildly alkaline; gradual wavy
boundary.

AC2—57 to 66 inches; olive (5Y 5/3) clay; common
medium distinct dark grayish brown (2.5Y 4/2) and
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light olive brown (2.5Y 5/6) mottles; moderate fine

and medium angular blocky structure; extremely

hard, very firm, very sticky and plastic; few fine
roots; few fine and medium_ black concretions; few
soft bodies of calcium carbonate; common shiny
pressure faces; few tilted grooved intersecting slick-
ensides; common shale fragments in lower part; cal-
careous; moderately alkaline; gradual wavy bound-
ary.

C—66 to 75 inches; stratified light brownish gray (2.5Y
6/2) and pale olive (5Y 6/3) shaly -clay; massive;
extremely hard, very firm; few fine soft bodies of
calcium carbonate; common black masses; calcare-
ous; moderately alkaline.

The solum is 40 to 80 inches thick. When dry, cracks
that are 1 inch to 3 inches wide at a depth of 20 inches
form. Common to many intersecting slickensides are
below a depth of 10 inches. Distance between the mi-
croknolls and microdepressions is 4 to 16 feet.

The A horizon is black, very dark gray, or dark gray. In
some pedons, a few brownish and olive mottles are in
the lower part of this horizon. The horizon is slightly acid
to mildly alkaline. The AC horizon is very dark grayish
brown, dark grayish. brown, grayish brown, olive gray,
olive, or pale olive and has few to many, grayish, brown-
ish, and yellowish mottles. This horizon is neutral to
moderately alkaline.

The C horizon is grayish brown, light brownish gray,
light olive brown, light yellowish brown, light olive gray,
olive, or pale olive. In many places, this horizon has
common to many brownish, grayish, olive, or yellowish
mottles. It is shale, shaly clay, or clay and is mildly
alkaline or moderately alkaline.

Mabank series

The Mabank series consists of deep, loamy soils on
uplands. These soils formed in clayey marine sediment.
Slopes range from 0 to 1 percent.

Typical pedon of Mabank silt loam, in an area of
Mabank-Crockett complex, 0 to 1 percent slopes (fig. 7);
from the intersection of Farm Road 2352 and Farm
Road 38 in Tigertown, 1.9 miles west on Farm Road
2352, 0.3 mile west on county road, 0.25 miles south,
0.1 mile west, 75 feet north of county road in cultivated
field:

Ap—O0 to 8 inches; dark grayish brown (10YR 4/2) silt
loam; weak very fine subangular blocky and fine
‘granular structure; very hard, friable; common roots;
few fine black concretions; slightly acid; abrupt wavy
boundary.

B21tg—8 to 34 inches; very dark gray (10YR 3/1) clay;
moderate medium and coarse blocky structure; ex-
tremely hard, very firm, very sticky and plastic; few
fine roots; common clay films; few fine black concre-
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tions; common pressure faces; many cracks filled
with material from Ap horizon; slightly acid; gradual
wavy boundary. _

B22tg—34 to 47 inches; dark grayish brown (2.5Y 4/2)
clay; few medium distinct light olive brown (2.5Y 5/
4) mottles; extremely hard, very firm, very sticky and
plastic; few fine roots; common clay films; few white
salt spots; few black concretions; few pressure
faces; neutral; diffuse wavy boundary.

B23tg—47 to 61 inches; grayish brown (2.5Y 5/2) clay;
common medium distinct light olive brown (2.5Y 5/
4) and gray (10YR 6/1) mottles; moderate fine and
medium blocky structure; extremely hard, very firm,
very sticky and plastic; few fine roots; common clay
films; few white salt spots; few black concretions;
few pressure faces; mildly alkaline; diffuse wavy
boundary. y

B3—61 to 72 inches; light brownish gray (2.5Y 6/2) clay;
common medium faint gray (10YR 6/1) and
common medium distinct yellowish brown (10YR 5/
6) mottles; weak medium blocky structure; extremely
hard, very firm, very sticky and plastic; few clay
films; few hard pitted concretions of calcium carbon-
ate as much as 1 centimeter across; few white salt
spots; few black concretions; few pressure faces;
mildly alkaline.

The solum is 60 inches to more than 80 inches thick.

The A horizon is dark grayish brown, grayish brown, or
light grayish brown. This horizon is medium acid or
slightly acid.

The B21tg horizon is dark gray or very, dark gray. This
horizon is medium acid to neutral. The B22tg and B23tg
horizons are dark grayish brown, grayish brown, or gray.
In places, these horizons have a few mottles of light
olive brown, light yellowish brown, or reddish brown.
They are clay or clay loam, and they are neutral to
moderately alkaline. The B3 horizon is light brownish
gray or light gray and has mottles in shades of yellow
and brown. This horizon is mildly alkaline or moderately
alkaline. Hard pitted concretions of calcium carbonate
and crystals of gypsum are below a depth of 40 inches.

Muldrow series

The Muldrow series consists of deep, loamy soils on
flood plains. These soils formed in loamy and clayey
alluvial sediment. Slopes range from 0 to 1 percent.

Typical pedon of Muldrow clay loam; from the intersec-
tion of Farm Road 906 and Farm Road 197 in Chicota,
0.1 mile east on Farm Road 197, 0.1 mile north, 0.25
mile east, and 1.1 miles north on county road, 1,500 feet
west of county road in idle field:

Ap—O0 to 6 inches; very dark grayish brown (10YR 3/2)
clay loam; moderate fine subangular blocky struc-
ture; very hard, very firm; common fine roots; few
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wormcasts and tubular channels; slightly acid; clear
smooth boundary.

A1—6 to 16 inches; very dark brown (10YR 2/2) clay
loam; moderate medium subangular blocky struc-
ture; very hard, firm; few fine roots; few wormcasts
and tubular channels; neutral; gradual smooth
boundary.

B21tg—16 to 37 inches; very dark brown (10YR 2/2)
clay; few fine and medium prominent reddish brown
(5YR 4/3) mottles; moderate coarse blocky struc-
ture; extremely hard, very firm; few fine roots; few
clay films; common pressure faces; few black con-
cretions 1 millimeter to 2 millimeters in diameter;
mildly alkaline; gradual smooth boundary.

B22tg—37 to 48 inches; very dark grayish brown (10YR
3/2) clay; common medium prominent reddish

brown (5YR 4/4) and common medium faint dark:

gray (10YR 4/1) mottles; moderate coarse blocky
structure; extremely hard, very firm; few fine roots;
clay films 1/2 unit of chroma darker than ped interi-
ors; few black concretions 1 millimeter to 3 millime-
ters in diameter; few siliceous pebbles as much as 5
millimeters across; few fine concretions of calcium
carbonate in lower part; mildly alkaline; gradual
smooth boundary.

B23tg—48 to 67 inches; gray (10YR 5/1) silty clay loam;
common medium distinct yellowish brown (10YR 5/
6), common medium faint light gray (10YR 7/1), and
few fine prominent dark reddish brown mottles; mod-
erate medium prismatic structure parting to weak
coarse blocky; extremely hard, very firm; few fine
roots mainly along faces of peds; dark gray clay
flows on faces of prisms; common black concretions
1 millimeter to 3 millimeters in diameter; few concre-
tions of calcium carbonate as much as 3 centi-
meters in diameter; calcareous in pockets; moder-
ately alkaline; diffuse smooth boundary.

B39g—67 to 80 inches; gray (10YR 6/1) silty clay loam;
common coarse distinct strong brown (7.5YR 5/6)
and vyellowish brown (10YR 5/6) mottles; weak
coarse prismatic structure; very hard, firm; few fine
roots; gray and dark gray clay flows between faces
of prisms; few black concretions 1 millimeter to 3
millimeters in diameter; noncalcareous; moderately
alkaline.

The solum is more than 60 inches thick.

The A horizon is very dark gray, very dark grayish
brown, very dark brown, or dark brown.

The B21tg and B22tg horizons are very dark gray, very
dark grayish brown, or very dark brown. Few to common
mottles of yeliowish brown, dark gray, strong brown, or
reddish brown are present. The horizons are clay, silty
clay, or silty clay loam. They are slightly acid to mildly
alkaline. The B23tg and the B3 horizons, where present,
are dark brown, dark grayish brown, dark gray, gray, or
grayish brown. Few to common mottles of yellowish
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brown, strong brown, reddish brown, light gray, or gray
are present. The horizons are silty clay loam, silty clay,
or clay. They are neutral to moderately alkaline.

The Muldrow soils in this survey area have higher pH
than described in the range for the series, but this differ-
ence does not significantly affect the use, management,
or behavior of these soils.

Normangee series

The Normangee series consists of deep, loamy soils
on uplands. These soils formed in shale or shaly clay.
Slopes range from 1 to 6 percent.

Typical pedon of Normangee clay loam, 1 to 3 percent
slopes; from the intersection of West Loop 286 and U.S.
Highway 82 in Paris, 8.9 miles west on U.S. Highway 82,
75 feet north in idle field:

Ap—0 to 7 inches; dark brown (10YR 3/3) clay loam;
moderate fine granular structure; hard, friable;
common fine roots; few fine wormcasts; few coarse
tubular worm channels; slightly acid; clear wavy
boundary. _

B21t—7 to 16 inches; brown (10YR 4/3) clay; common
fine prominent red and reddish brown mottles and a
few medium faint dark grayish brown (10YR 4/2)
mottles; moderate medium blocky structure parting
to moderate fine subangular blocky; extremely hard,
very firm, sticky and plastic; few fine roots; few clay
films 1/2 unit of chroma darker than matrix; few
black concretions 1 millimeter to 3 millimeters in
diameter; few angular and rounded limonitic masses
3 to 8 millimeters across; medium acid; gradual
wavy boundary.

B22t—16 to 28 inches; yellowish brown (10YR 5/4) clay;
common medium distinct grayish brown (10YR 5/2)
and dark brown (7.5YR 4/4) mottles and few fine
prominent reddish brown and yellowish red motties;
moderate coarse blocky structure parting to moder-
ate fine blocky; extremely hard, very firm, sticky and
plastic; few black concretions 1 millimeter to 3 milli-
meters in diameter; few angular and rounded limoni-
tic masses as much as 1 centimeter across; few
slickensides 3 to 8 centimeters wide; few vertical
cracks filled with very dark grayish brown soil materi-
al; neutral; diffuse wavy boundary.

B23t—28 to 38 inches; mottled grayish brown (10YR 5/
2) and light olive brown (2.5Y 5/4) clay; moderate
coarse blocky structure parting to moderate fine
blocky; extremely hard, very firm, sticky and plastic;
few fine roots; few black concretions 1 millimeter to
4 millimieters in diameter; few angular and rounded
limonitic fragments as much as 1 centimeter across;
few slickensides as much as 8 centimeters wide;
few vertical cracks filled with dark grayish brown soil
material that has common fine prominent reddish
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brown mottles; mildly alkaline; gradual wavy bound-
ary.

B24t—38 to 48 inches; light olive brown (2.5Y 5/4) clay;
common fine faint grayish brown mottles; moderate
coarse blocky structure; extremely hard, very firm,
sticky and plastic; few fine roots; few black concre-
tions 1 millimeter to 4 millimeters across; few angu-
lar and rounded limonitic fragments as much as 1
centimeter across; 2 to 3 percent concretions of
calcium carbonate as much as 6 millimeters in diam-
eter, common slickensides 5 to 8 centimeters wide
tilted at a 15 to 20 degree angle; few vertical cracks
about 1 centimeter wide filled with dark grayish
brown soil material that has common fine prominent
dark reddish brown mottles; noncalcareous; moder-
ately alkaline; gradual wavy boundary.

B3—48. to 57 inches; distinctly mottled olive (5Y 5/3),
light olive brown (2.5Y 5/4) and yellowish brown
(10YR 5/6) clay; moderate coarse blocky structure
parting to moderate fine blocky; extremely hard, very
firm, sticky and plastic; few fine roots; 2 to 4 per-
cent, by volume, concretions of calcium carbonate 2
to 10 millimeters across; few shale fragments in
lower part of horizon; few slickensides 5 to 8 centi-
meters wide; few vertical cracks filled with gray and
dark grayish brown soil material that has reddish
brown mottles; noncalcareous; moderately alkaline;
gradual wavy boundary.

C—57 to 65 inches; light olive gray (5Y 6/2) weathered
shale; common fine distinct light olive brown and
few fine distinct yellowish brown mottles; massive;
common cleavage planes; extremely hard, very firm;
few fine roots; few black masses; few concretions of
calcium carbonate as much as 1 centimeter across;
calcareous; moderately alkaline.

The solum ranges from 40 to 60 inches in thickness.
The B horizon contains a few limonitic fragments. The
depth to secondary carbonates is more than 30 inches.

The A horizon is dark brown, dark grayish brown, or
brown. This *horizon is medium acid to neutral. The
boundary is abrupt in the microknolls and irregular in the
microdepressions.

The B21t horizon is brown or yellowish brown. Few to
common, reddish and brownish mottles are present. The
horizon is medium acid or slightly acid. The B22t, B23t,
B24t, and B3 horizons are dark grayish brown, grayish
brown, brown, olive, dark yellowish brown, olive brown,
yellowish brown, light olive brown, or light yellowish
brown. Few to common, reddish, yellowish, brownish,
and olive mottles are present. The B22t and B23t hori-
zons are slightly acid to mildly alkaline. The B24t and B3
horizons are neutral to moderately alkaline and concre-
tions of calcium carbonate and gypsum crystals are
common.

The .C horizon is mottled or stratified in shades of
gray, yellow, or brown. This horizon is shale or shaly
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clay. It is neutral to moderately alkaline. Concretions of
calcium carbonate and gypsum crystals are in most
pedons.-

Norwood series

The Norwood series consists of deep, loamy soils on
flood plains. These soils developed in loamy, calcareous,
stratified alluvium. Slopes range from 0 to 1 percent.

Typical pedon of Norwood silt loam; from the intersec-
tion of Farm Road 79 and Farm Road 197 in East Direct,
0.65 mile north and west on Farm Road 79, 0.85 mile
north on a county road, 4,470 feet north of road in a
cultivated field:

Ap—0 to 8 inches; reddish brown (5YR 4/3) silt loam;
weak fine granular and blocky structure; hard, fri-
able; common roots; common very fine pores;
common wormcasts; few fragments of snail shells;
calcareous; moderately alkaline; abrupt smooth
boundary.

B2—8 to 16 inches; reddish brown (5YR 4/4) silt loam;
weak fine blocky structure; hard, friable; common
roots; common fine and very fine pores; common
wormcasts; common thin discontinuous strata of
reddish brown very fine sandy loam; calcareous;
moderately alkaline; gradual smooth boundary.

C1—16 to 38 inches; stratified reddish yellow (5YR 6/6)
and reddish brown (5YR 4/4) silt loam; massive but
parts along bedding planes to platy fragments; hard,
friable; few fine roots; common very fine pores;
common wormcasts; few fragments of snail shells;
common thin-strata of very fine sandy loam and silty
clay loam; calcareous; moderately alkaline; gradual
smooth boundary.

C2—38 to 65 inches; stratified reddish brown (SYR 5/4,
- 4/4), and yellowish red (5YR 5/6) silt loam; mas-
sive; hard, friable; few fine roots; few very fine
pores; commom wormcasts; common bedding
planes; silt loam is in layers 5 to 10 centimeters
thick separated by common strata of very fine sandy
loam and silty clay loam 2 to 8 millimeters thick;
calcareous; moderately alkaline.

The soil is calcareous and moderately alkaline
throughout.

The A horizon is reddish brown or yellowish red.

The B2 horizon, where present, is reddish brown or
yellowish red silt loam or silty clay loam.

The C horizon is stratified reddish brown, yellowish
red, or reddish yeliow. Individual strata are fine sandy
loam, silt loam, very fine sandy loam, or silty clay loam.
Bedding planes are evident throughout the. C horizon.
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Parisian series

The Parisian series consists of deep, loamy soils on
uplands. These soils formed in interbedded clay and
shale. Slopes range from 1 to 3 percent.

Typical pedon of Parisian silt loam, 1 to 3 percent
slopes; from the intersection of West Loop 286 and U.S.
Highway 82 in Paris, 0.7 mile north on West Loop 286,
3.6 miles west, 0.1 mile north, 0.7 mile west on county
road, 50 feet north of county road in native prairie:

A1—0 to 11 inches; very dark grayish brown (10YR 3/2) .

silt loam; moderate very fine subangular blocky
structure; hard, friable; many fine roots; common
wormcasts; medium acid; clear wavy boundary.

B21t—11 to 17 inches; very dark grayish brown (10YR
3/2) silty clay loam; common fine faint dark grayish
brown and brown mottles; moderate fine subangular
blocky structure; very hard, firm; many fine roots;
few fine pores; common wormcasts; common patchy
clay films on faces of peds; medium acid; gradual
wavy boundary.

B22t—17 to 21 inches; dark grayish brown (10YR 4/2)
clay; common medium prominent dark red (2.5YR 3/
6) and reddish brown (5YR 4/4) mottles; moderate
fine and medium blocky structure; extremely hard,
very firm, sticky and plastic; common fine roots; few
wormcasts; continuous clay films on faces of peds;
medium acid; gradual wavy boundary.

B23t—21 to 27 inches; brown (10YR 4/3) clay; common
medium faint dark grayish brown (2.5Y 4/2),
common medium prominent reddish brown (5YR 4/
4), and few medium distinct yellowish brown (10YR
5/6) mottles; moderate coarse blocky structure part-
ing to moderate fine and medium blocky; extremely
hard, very firm, sticky and plastic; few fine roots; few
clay films mainly on vertical faces of peds; few shiny
pressure faces 2 to 3 centimeters across; slightly
acid; gradual wavy boundary.

B24t—27 to 39 inches; light olive brown (2.5YR 5/4)
clay; common medium faint brown (10YR 4/3), few
medium faint dark grayish brown (2.5Y 4/2), and few
medium prominent reddish brown (5YR 4/4) mottles;
moderate coarse blocky structure parting to moder-
ate fine and medium blocky; extremely hard, very
firm, sticky and plastic; few fine roots; few clay films
mainly on vertical faces of peds; few shiny pressure
faces 2 to 3 centimeters across; few black concre-
tions 1 millimeter to 3 millimeters in diameter; neu-
tral; gradual wavy boundary.

B25t—39 to 56 inches; dark yellowish brown (10YR 4/4)
clay; common medium faint brown (7.5YR 4/4) and
few medium distinct grayish brown (2.5Y 5/2) mot-
tles; moderate coarse blocky structure; extremely
hard, very firm, sticky and plastic; few fine roots; few
clay films mainly on vertical faces of peds; few pres-
sure faces 2 to 4 centimeters across; few black and
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brownish concretions 1 millimeter to 3 millimeters in
diameter; neutral; diffuse wavy boundary.

B3—56 to 68 inches; mottled yellowish brown (10YR 5/
4) and grayish brown (10YR 5/2) silty clay loam;
common medium distinct light brownish gray (2.5Y
6/2) and yellowish brown (10YR 5/6) mottles; mod-
erate coarse prismatic structure; extremely hard,
very firm, sticky and plastic; few fine roots; thick
gray (10YR 5/1) clay flows; few black concretions 1
millimeter to 4 millimeters in diameter; common
black masses 2 to 8 millimeters across; few white
salt spots in lower part; mildly alkaline; diffuse wavy
boundary. :

C—68 to 80 inches; mottled yellowish brown (10YR 5/6),
light brownish gray (2.5Y 6/2), and pale olive (5Y 6/
3) clay; massive; extremely hard, very firm, sticky
and plastic; few fine roots; few subrounded soft
shale fragments; few white salt spots; few black
concretions 1 millimeter to 4 millimeters in diameter;
common black masses; neutrai.

The solum ranges from 60 inches to more than 80
inches in thickness. Pitted concretions of calcium car-
bonate and white salt crystals are in the lower part. of
the B2t and C horizons in some pedons.

The A horizon is very dark grayish brown, very dark
brown, or dark brown. In some pedons, a few dark gray-
ish brown or brown mottles are present in the lower part.
The horizon is medium acid to neutral.

The B21t horizon is very dark grayish brown, dark
grayish brown, brown, or dark brown. This horizon has
common to many, fine and medium, red and brown mot-
tles. It is clay loam, clay, or silty clay loam. The horizon
ranges from strongly acid to slightly acid. The B22t and
B23t horizons are dark grayish brown, grayish brown,
brown, light olive brown, or olive brown. These horizons
have common to many, fine and medium, brown and red
mottles. They range from strongly acid to slightly acid.
The B24t and B25t horizons are very dark grayish brown,
dark grayish brown, grayish brown, light grayish brown,
brown, yellowish brown, dark yellowish brown, light olive
brown, or olive brown. These horizons have few to
common, fine and medium, red and brown mottles. They
are clay, clay loam, or silty clay loam. The horizons
range from slightly acid to moderately alkaline.

The C horizon is mottled dark gray, gray, light gray,
pale olive, light brownish gray, pale brown, yellowish
brown, or brownish yellow. This horizon is clay or clay
interbedded with shale. It ranges from neutral to moder-
ately alkaline.

Porum series

The Porum series consists of deep, loamy soils on
uplands. These soils formed in loamy and clayey, an-
cient, alluvial sediment. Slopes range from 8 to 20 per-
cent.
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Typical pedon of Porum fine sandy loam, in an area of
Whakana-Porum complex, 8 to 20 percent slopes; from
the intersection of Farm Road 197 and U.S. Highway
271 in Arthur City, 1.9 miles south on U.S. Highway 271,
0.8 mile west on Farm Road 906, 1.0 mile southwest on
Sanders Cove Road, 0.2 mile southwest on poor motor
road, 50 feet west in wooded area:

A1—0 to 3 inches; dark grayish brown (10YR 4/2) fine
sandy loam; weak fine subangular blocky structure;
hard, friable; many roots; common wormcasts;
medium acid; clear smooth boundary.

A2—3 to 7 inches; pale brown (10YR 6/3) fine sandy

loam; common medium faint brown (10YR 5/3) mot- .

tles; weak fine subangular blocky structure; hard,
friable; many roots; common wormcasts; medium
acid; clear wavy boundary.

B21t—7 to 17 inches; red (2.5YR 4/6) clay; common fine
and medium distinct strong brown (7.5YR 5/6) mot-
tles; moderate fine and medium blocky structure;
extremely hard, very firm; few roots; few fine black
concretions; common clay films on ped faces; very
strongly acid; gradual wavy boundary.

B22t—17 to 31 inches; yellowish red (5YR 4/6) clay;
many coarse distinct strong brown (7.5YR 5/6) and
common medium distinct light gray (10YR 7/1) mot-
tles; moderate fine and medium blocky structure;
extremely hard, very firm; few roots; few fine black
concretions; common clay films on ped faces; very
strongly acid; gradual wavy boundary.

B23t—31 to 42 inches; yellowish red (5YR 5/6) sandy
clay loam; common medium distinct gray (10YR 6/
1), strong brown (7.5YR 5/6), and red (2.5YR 4/6)
mottles; moderate’ medium blocky structure; very
hard, firm; few roots; few fine pores; few fine black
concretions; common clay films; about 3 percent, by
volume, uncoated sand grains on some vertical
faces of peds; strongly acid; diffuse wavy boundary.

B24t&A’2—42 to 65 inches; strong brown (7.5YR 5/6)
sandy clay loam; common coarse distinct light gray
(10YR 7/2) and common medium faint yellowish red
(5YR 5/6) mottles; moderate coarse prismatic struc-
ture parting to weak medium subangular blocky; very
hard, firm; few roots; clay films on faces of peds;
about 8 percent, by volume, uncoated sand grains in
pockets and on faces of peds; medium acid.

The solum is more than 60 inches thick. Depth to
mottles with chroma of 2 or less ranges from 16 to 28
inches. :

. The A1 horizon is dark grayish brown, brown, or dark
brown. This horizon is very strongly acid to medium acid,
except where limed. The A2 horizon is pale ‘brown,
brown, or yellowish brown. This horizon is very strongly
acid to medium acid, except where limed.

-The B21t and B22t horizons are yellowish red. or red.
These horizons have common to many brownish, red-
dish, and grayish mottles. They are clay, clay loam, or
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silty clay loam. The horizons are very strongly acid or
strongly acid. The B23t horizon is yellowish red, red, or
strong brown. Common to many, brownish, grayish, or
reddish mottles are present. The horizon is clay loam or
sandy clay loam. It is very strongly acid or strongly acid.

The B24t&A’2 horizon is yellowish red or strong
brown. This horizon has common to many reddish,
brownish, yellowish, and grayish mottles. It is very
strongly acid to medium acid. The A’2 material is uncoat-
ed sand and silt grains. It makes up 5 to 15 percent of
the volume.

Raino series

The Raino series consists of deep, loamy soils on
uplands. These soils formed in clayey sediment. Slopes
range from O to 5 percent.

Typical pedon of Raino fine sandy loam, in an area of
Derly-Raino complex; from the intersection of Farm Road
79 and Northwest Loop 286 in Paris, 2.0 miles northwest
on Farm Road 79, 8.0 miles north on county road, about
75 feet northwest in wooded area at the middle of the
side of a mound:

A1—0 to 4 inches; brown (10YR 4/3) fine sandy loam;
moderate fine granular and subangular blocky struc-
ture; hard, very friable; many roots; medium acid;
clear smooth boundary.

B1—4 to 25 inches; strong brown (7.5YR 5/6) loam;
moderate fine and medium subangular blocky struc-
ture; hard, very friable; few roots; common fine
pores; few black concretions; few uncoated sand
grains in the lower part; very strongly acid; diffuse
irregular boundary. : '

B21t&A’2—25 to 36 inches; light yellowish brown (10YR
6/4) loam; common coarse distinct light brownish
gray (10YR 6/2), strong brown (7.5YR 5/6), and red
(2.5YR 4/6) mottles; moderate medium prismatic
structure parting to moderate fine and medium su-
bangular blocky; very hard, friable; few roots;
common fine pores; few black concretions; few
patchy clay films; about 20 percent uncoated sand
in pockets and on faces of peds 3 to 8 millimeters
wide; very strongly acid; gradual wavy boundary.

B22t&A’2—36 to 42 inches; light brownish gray (10YR
6/2) clay; many coarse distinct yellowish brown
(10YR 5/6) and few medium prominent red (2.5YR
4/6) mottles; moderate medium blocky structure; ex-
tremely hard, very firm; few roots; few black concre-
tions; common light brownish gray (2.5Y 6/2) clay
films on ped surfaces; about 15 percent, by volume,
uncoated sand and silt on surfaces of peds, mainly
in the upper part of horizon; very strongly acid; grad-
ual wavy boundary.

B23t—42 to 59 inches; light brownish gray (2.5Y 6/2)
clay; common coarse distinct yellowish brown (10YR
5/6) and few medium distinct yellowish red (5YR 5/
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6) mottles; moderate medium blocky structure; ex-
tremely hard, very firm; few roots; few black concre-
tions; few pressure faces; common clay films; few
thin streaks of uncoated sand; strongly acid; gradual
wavy boundary.

B24t—59 to 63 inches; distinctly and coarsely mottied
yellowish brown (10YR 5/6) and light brownish gray
(2.5Y 6/2) clay; common coarse distinct yellowish
red (5YR 4/6) mottles; moderate coarse blocky
structure; extremely hard, very firm; few roots; few
black concretions; few pressure faces; common
thick clay films; medium acid.

The solum is more than 72 inches thick.

The A horizon is brown or yellowish brown. This hori-
zon is strongly acid to slightly acid.

The B1 horizon is light yellowish brown, yellowish
brown, strong brown, light brown, or reddish yellow fine
sandy loam or loam. This horizon is very strongly acid or
strongly acid. The B21t&A’2 horizon is yellowish brown,
strong brown, brownish yellow, reddish yellow, yellowish
red, red, light yellowish brown, or pale brown and has
mottles of these colors and of grayish brown and light
brownish gray. This horizon is loam, sandy clay loam, or
clay loam. It is very strongly acid or strongly acid. The
B22t&A’2 horizon is light brownish gray and has few to

many brownish and reddish mottles, or it is mottled gray,

grayish brown, light brownish gray, yellowish brown, red,
or dark red. The A’2 material is uncoated sand and silt.
The horizon is very strongly acid or strongly acid. The
B23t and B24t horizons are light brownish gray or gray
and have few to many grayish, brownish, reddish, and
yellowish mottles, or they are mottled yellowish brown
and light brownish gray and have few to many, yellowish
or reddish mottles. These horizons are mainly very
strongly acid to medium acid. Some pedons are slightly
acid below a depth of 60 inches.

Redlake series

The Redlake series consists of deep, clayey soils on
flood plains. These soils formed in clayey, calcareous,
stratified alluvium. Slopes range from 0 to 1 percent.

Typical pedon of Redlake clay; from the intersection of
Farm Road 197 and Farm Road 906 in Chicota, 2.8
miles west on Farm Road 197, 2.6 miles north on county
road, 0.8 mile west on private road, 50 feet south in
pecan orchard:

Ap—0 to 6 inches; dark reddish brown (5YR 3/3) clay;
moderate fine and medium ‘subangular blocky struc-
ture; very hard, firm, sticky; many fine roots; few
wormcasts; calcareous; moderately alkaline; clear
smooth boundary. '

B21—6 to 24 inches; reddish brown (5YR 4/3) clay;
moderate medium subangular blocky structure; very
hard, firm, sticky; few fine roots; common shiny ped
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faces; few slickensides 1 centimeter to 2 centi-
meters across; calcareous; moderately alkaline;
gradual wavy boundary.

B22—24 to 45 inches; reddish brown (2.5YR 4/4) clay;
moderate medium subangular blocky structure; very
hard, firm, sticky; few fine roots; few shiny ped
faces; few slickensides 1 centimeter to 2 'centi-
meters across; few wormcasts; calcareous; 'moder-
ately alkaline; gradual smooth boundary.

IIC—45 to 72 inches; reddish brown (2.5YR 4/4) clay
loam; massive; hard, firm; common bedding planes
and strata of friable yellowish red (5YR 4/6) and
reddish brown (5YR 4/4) silt loam, few strata of dark
red (2.5YR 3/6) clay as much as 2 centimeters
thick; few tubular worm channels; calcareous; mod-
erately alkaline.

The solum is 35 to 60 inches thick. The soil is calcare-
ous and moderately alkaline throughout.

The A horizon is dark reddish brown or reddish brown.

The B2 horizon is reddish brown.

The C horizon is stratified. Strata are reddish brown,
dark red, or yellowish red. Individual strata are silt loam,
clay loam, or clay. Bedding planes are common.

Roxton series

The Roxton series consists of deep, clayey soils on
flood plains. .These soils formed in clayey alluvium.
Slopes range from 0 to 1 percent.

Typical pedon of Roxton clay, frequently flooded; from
the intersection of Farm Road 79 and Northwest Loop
286 in Paris, 13.7 miles northwest on Farm Road 79 and
200 feet north of road in Sanders Creek flood plain:

A11—0 to 13 inches; very dark gray (10YR 3/1) clay;
moderate fine and medium subangular blocky struc-
ture; extremely hard, very firm, very sticky and plas-
tic; few fine and medium roots; few wormcasts;
mildly alkaline; clear smooth boundary.

A12—13 to 18 inches; very dark gray (10YR 3/1) clay;
few medium distinct dark yellowish brown (10YR 3/
4) mottles; moderate fine and medium subangular
blocky structure; extremely hard, very firm, very
sticky and plastic; few fine and medium roots; few
wormcasts; few discontinuous dark grayish brown
loamy strata 1 millimeter to 3 millimeters thick; mildly
alkaline; gradual smooth boundary.

B21g—18 to 29 inches; dark gray (10YR 4/1) clay;
common medium distinct strong brown (7.5YR 5/6)
and dark yellowish brown (10YR 3/4) mottles; mod-
erate fine and medium blocky structure; extremely
hard, very firm, sticky and plastic; common medium
and large roots; few black concretions 1 millimeter
to 3 millimeters in diameter; few pressure faces 1
centimeter across; neutral; gradual smooth bound-

ary.
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B22g—29 to 43 inches; mottled dark gray (10YR 4/1)
and dark grayish brown (10YR 4/2) silty clay;
common medium distinct dark yellowish brown
.(10YR 4/4) mottles; weak medium blocky structure
parting to weak fine blocky; extremely hard, very
firm, sticky and plastic; common fine, medium, and
large roots; few black concretions 1 millimeter to 3

- millimeters in diameter; few black organic matter
fragments; few thin lenses of brown loamy material;
slightly acid; gradual smooth boundary.

Abg—43 to 64 inches; very dark gray (10YR 3/1) clay
loam; few fine distinct dark yellowish brown mottles;
moderate medium blocky structure parting to weak
fine blocky; extremely hard, very firm, sticky and
plastic; common fine and medium roots; few black
organic matter fragments; few black concretions 1
millimeter to 2 millimeters in diameter; few pressure
faces 1 centimeter to 4 centimeters across; strongly
acid.

The solum is more than 60 inches thick.

The A horizon is black, very dark gray, or very dark
grayish -brown. The lower part of this horizon commonly
has distinct or prominent mottles of dark reddish brown,
yellowish brown, or dark yellowish brown. The horizon is
neutral to moderatly alkaline. The upper 10 inches of the
horizon is calcareous in some pedons.

The B2g horizon is dark gray, gray, dark grayish
brown, grayish brown, or light grayish brown and has
common to many grayish, brownish, and yellowish mot-
tles. This horizon is clay, silty clay, or clay loam. It is
strongly acid to mildly alkaline.

A buried A horizon is common below a depth of 30
inches. These horizons are dark gray or very dark gray
and have brownish mottles. They are clay loam, clay, or
silty clay, and they range from strongly acid to slightly
acid.

Severn series

The Severn series consists of deep, loamy soils on
flood plains. These soils formed in loamy, calcareous,
stratified alluvium. Slopes range from 0 to 5 percent.

Typical pedon of Severn very fine sandy loam; from
the. intersection of Farm Road 197 and U.S. Highway
271 in Arthur City, 1.9 miles south on U.S. Highway 271,
9.9 miles east on Farm Road 906, and 200 feet north of
road in pasture:

A1—0 to 4 inches; reddish brown (5YR 4/4) very fine
sandy loam; weak fine granular structure; slightly
hard, very friable; common fine roots; few worm-
casts; common organic matter stains; calcareous;
moderately alkaline; clear smooth boundary.

C1—4 to 28 inches; reddish brown (5YR 5/4) very fine
sandy loam; massive; slightly hard, very friable;
common fine roots; few very fine pores; few worm-
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.casts; many bedding planes; few thin strata of silt
loam; calcareous; moderately alkaline; clear smooth
boundary. ,

C2—28 to 37 inches; stratified reddish brown (5YR 5/4)
very fine sandy loam and reddish brown (§YR 4/4)
loam; massive; slightly hard, very friable; common
fine roots; few very fine pores; few wormcasts; few
thin light reddish brown fine sandy loam strata;
common bedding planes; calcareous; moderately al-
kaline; gradual smooth boundary.

C3-—37 to 63 inches; reddish brown (5YR 5/4) very fine
sandy loam; massive; slightly hard, very friable; few
fine roots; common reddish yellow (5YR 6/6) loamy
very fine sand strata 0.5 millimeter to 77 millimeters
thick; many bedding planes; calcareous; moderately
alkaline.

The soil is calcareous and moderately alkaline
throughout.

The A horizon is:dark reddish brown or reddish brown.

The C horizon is strong brown, reddish brown, yellow-
ish red, or reddish_yellow. This horizon is stratified very
fine sandy loam, silt loam, or loamy very fine sand. It has
thin strata of coarser or finer textured material. Bedding
planes are common to many.

Stephen series

The Stephen series consists of very shallow to shal-
low, clayey soils on uplands. These soils formed in platy
chalk. Slopes range from 1 to 5 percent.

Typical pedon of Stephen silty clay, 1 to 3 percent
slopes (fig. 8); from the intersection of Farm Road 38
and Farm Road 137 in Roxton, 2.5 miles north on Farm
Road 38, and 300 feet west in cultivated field:

Ap—0 to 7 inches; very dark brown (10YR 2/2) silty clay;
moderate fine and very fine subangular blocky struc-
ture; very hard, firm, sticky and plastic; common
roots; few fine chalk fragments; calcareous; moder-
ately alkaline; abrupt wavy boundary.

C1&A—7 to 13 inches; about 60 percent platy chalk
fragments and platy chalk in place and about 40
percent very dark grayish brown (10YR 3/2) silty
clay in the horizontal and vertical crevices and be-
tween the loose chalk fragments; few roots; calcare-
ous; moderately alkaline; abrupt irregular boundary.

C2—13 to 28 inches; white (10YR 8/2) and very pale
brown (10YR 8/3) platy chalk that is softer than 3
(Mohs’ scale); few thin tongues of very dark grayish
brown silty clay in crevices between some chalk
plates; calcareous; moderately alkaline.

Chalk or soft limestone is at a depth of 7 to 20 inches.

The A horizon is very dark brown, dark brown, or very
dark grayish brown. Chalk fragments range from a few to
35 percent.
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The C horizon is chalk, chalk interbedded with limy
earth, or soft limestone and chalk. When moist, the C
horizon material can be cut with a spade.

Trinity series

The Trinity series consists of deep, clayey soils on
flood plains. These soils formed in clayey, calcareous
aliuvium. Slopes range from 0 to 1 percent.

Typical pedon of Trinity clay; from the intersection of
Farm Road 38 and Farm Road 128 in Ben Franklin, 1.4
miles south on Farm Road 38, 200 feet east of road in
cultivated field:

Ap—O0 to 7 inches; very dark gray (10YR 3/1) clay;
moderate fine and medium blocky structure; when
dry, surface is mulch 5 millimeters thick of hard very
fine aggregates; extremely hard, firm, very sticky and
plastic; few fine roots; few wormcasts; calcareous;
moderately alkaline; abrupt smooth boundary.

A11—7 to 16 inches; very dark gray (10YR 3/1) clay;
moderate medium blocky structure parting to moder-
ate fine and very fine subangular blocky; extremely
hard, firm, very sticky and plastic; few fine roots; few
very fine pores; few wormcasts; peds have shiny
faces; common pressure faces; calcareous; moder-
ately alkaline; gradual wavy boundary.

A12—16 o' 29 inches; very dark gray (10YR 3/1) clay;
moderate coarse angular blocky structure parting to
moderate fine and medium angular and subangular
blocky; extremely hard, very firm, very sticky and
plastic; few fine roots; few wormcasts; many pres-
sure faces; common grooved intersecting slicken-
sides; few very fine concretions of calcium carbon-
ate; calcareous; moderately alkaline; gradual wavy
boundary.

A13—29 to 72 inches; black (10YR 2/1) clay; few fine
distinct dark grayish brown mottles; moderate
coarse angular blocky structure parting to moderate
fine and medium angular and subangular blocky;
extremely hard, firm, very sticky and plastic; few fine
roots; many pressure faces; many grooved intersect-
ing slickensides; few black concretions; common
very fine concretions of calcium carbonate; calcare-
ous; moderately alkaline.

The solum is more than 60 inches thick. Clay content
of the solum ranges from 60 to 80 percent. Intersecting
slickensides are at a depth of less than 24 inches. When
dry, cracks that are 1 inch to 3 inches wide at a depth of
20 inches form. The soil is calcareous and mildly alkaline
or moderately alkaline throughout.

The A horizon is black or very dark gray. Few to
common brownish, yellowish, or olive mottles are below
a depth of 10 inches in some places.
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Varro series

The Varro series consists of deep, loamy soils on
flood plains. These soils formed in loamy, calcareous,
stratified alluvium. Slopes range from 0 to 1 percent.

Typical pedon of Varro clay loam, frequently flooded;
from the intersection of Farm Road 196 and county road
in Cunningham, 1.9 miles south and 1.8 miles east on
county road, 1.5 miles southeast in wooded area:

C1—0to 60 inches; stratified dark grayish brown (10YR
4/2; 2.5Y 4/2), grayish brown (2.5Y 5/2), light
brownish gray (2.5Y 6/2), and very dark grayish
brown (10YR 3/2) clay loam; most strata are less
than 6 millimeters thick; massive; hard, friable,
slightly sticky and slightly plastic; few medium roots;
few fine pores; few decaying leaves and twigs be-
tween bedding planes; few thin very dark gray silty
clay strata; calcareous; moderately alkaline.

The soil is calcareous and moderately alkaline. Bed-
ding planes are present throughout the soil. Strata are
light brownish gray, grayish brown, dark grayish brown,
very dark grayish brown, pale brown, or brown. Thin
strata of black or very dark gray are in some pedons.
Strata are loam, very fine sandy loam, silty clay loam,
silty clay, or clay loam.

Whakana series

The Whakana series consists of deep, loamy soils on
uplands. These soils formed in loamy ancient alluvial
sediment. Slopes range from 1 to 20 percent.

Typical pedon of Whakana fine sandy loam, 1 to 5
percent slopes; from the intersection of Farm Road 906
and Farm Road 197 in Chicota, 2.8 miles west on Farm
Road 197, 2.0 miles north on county road, 160 feet west
of county road in pasture:

A1—0 to 5 inches; brown (7.5YR 4/2) fine sandy loam;
moderate fine granular structure; slightly hard, very.
friable; common fine roots; few fine siliceous peb-
bles; medium acid; clear smooth boundary.

A2—5 to 15 inches; brown (7.5YR 5/4) fine sandy loam;
weak fine granular structure; slightly hard, very fri-
able; common fine roots; few fine siliceous pebbles;
medium acid; clear smooth boundary.

B21t—15 to 25 inches; red (2.5YR 4/6) clay loam; mod-
erate medium subangular blocky structure; very
hard, friable; few fine roots; few fine black concre-
tions; few fine siliceous pebbles; few medium strong
brown pockets of loamy sand; thick reddish brown
(2.5YR 4/4) clay films on exterior of peds; very
strongly acid; gradual wavy boundary.

B22t—25 to 42 inches; yellowish red (SYR 5/6) clay
loam; weak medium subangular blocky structure;
very hard, firm; few fine roots; few fine pores; few
black masses; few fine siliceous pebbles; few patchy
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clay films 1/2 unit of chroma darker than ped interi-
ors on surface of peds; about 5 percent vertical
streaks 2 to 4 millimeters wide of uncoated sand
grains on faces of peds; very strongly acid; diffuse
wavy boundary.

B23t&A'2—42 to 65 inches; red (2.5YR 4/6) sandy clay
loam; weak coarse prismatic structure parting to
weak medium blocky; hard, slightly brittle; few fine
roots; few fine pores; few patchy clay films; few fine
siliceous pebbles; about 15 percent vertical streaks
and tongues of loamy fine sand, tongues are 2 to 5
centimeters wide and expand with depth; very
strongly acid; gradual irregular boundary.

B24t&A’2—65 to 80 inches; yeliowish red (5YR 4/6)
sandy clay loam; weak coarse prismatic structure
parting to weak medium subangular blocky; very
hard, slightly brittle; common clay films; few fine
siliceous pebbles; about 15 to 20 percent streaks
and tongues of loamy fine sand, tongues are 2 to 10
centimeters wide and taper or end in lower part of
horizon; very strongly acid.

The solum is ' more than 72 inches thick.

The A horizon is 9 to 20 inches thick. The A1 horizon
is dark grayish brown or brown. This horizon is medium
acid or slightly acid. The A2 horizon is brown, light yel-
lowish brown, light brown, or strong brown. This horizon
is medium acid or slightly acid.

The B2t horizon is yellowish red, red, reddish brown,
dark reddish brown, or dark red. Few or common mottles
of these same colors are in most pedons. This horizon is
loam, sandy clay loam, or clay loam. It is very strongly
acid to medium acid. The B2t&A'2 horizons are reddish
brown, red, or yellowish red. Few to many reddish mot-
tles are present in places. The horizons are loam or
sandy clay loam. They are very strongly acid to medium
acid. Silt coats, pockets, and tongues of light gray (10YR
7/1) and white (10YR 8/1) A’2 material make up 5 to 30
percent of the horizon.

Wilson series

The Wilson series consists of deep, loamy soils on
uplands. These soils formed in clayey sediment. Slopes
range from O to 2 percent.

Typical pedon of Wilson silt loam, 0 to 2 percent
slopes; from the intersection of Texas Highway 24 and
Business Highway 24 in Cooper, 2.55 miles northeast on
Texas Highway 24, 0.5 mile south and 0.2 mile east on
county road, 100 feet north of county road in cultivated
field:

Ap—0 to 6 inches; very dark gray (10YR 3/1) silt loam;
weak medium granular structure; very hard, firm; few
fine roots; light gray crust 6 millimeters thick on
surface; slightly acid; abrupt smooth boundary.
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B21tg—6 to 9 inches; very dark gray (10YR 3/1) clay
loam; moderate medium blocky structure; very hard,
firm; few fine roots; few patchy clay films on faces of
peds; vertical cracks 5 to 8 centimeters wide filled
with silt loam soil material; medium acid; clear wavy
boundary.

B22tg—9 to 28 inches; very dark gray (10YR 3/1) clay;
moderate coarse blocky structure parting to moder-
ate medium blocky; extremely hard, very firm; few
fine roots; few fine pores; few large pressure faces;
vertical cracks 2 to 5 centimeters wide filled with silt
loam soil material, common clay films 1/2 unit of
value darker than ped interiors; slightly acid; diffuse
wavy boundary.

B23tg—28 to 39 inches; dark gray (10YR -4/1) clay;
moderate coarse blocky structure; extremely hard,
very firm; few fine roots; few fine pores; common
large pressure faces; vertical cracks 2 to 5 centi-
meters wide are filled with silt loam soil material;
common clay films 1/2 unit of value darker than ped
interiors; few black concretions 1 millimeter to 3
millimeters in diameter; neutral; diffuse wavy bound-
ary.

B24tg—39 to 61 inches; grayish brown (2.5Y 5/2) clay;
few medium distinct light olive brown (2.5Y 5/4)
mottles; moderate medium blocky structure; ex-
tremely hard, very firm; few fine roots; common
large pressure faces; few black concretions 1 milli-
meter to 3 millimeters in diameter; few fine calcium
carbonate concretions; vertical cracks 2 to 4 :centi-
meters wide tapering out in lower part of horizon
filled with silt loam; common clay films 1/2 unit of
value daker than ped interiors; mildly alkaline; dif-
fuse wavy boundary.

B25tg—61 to 80 inches; grayish brown (2.5Y 5/2) clay;
common medium distinct light olive brown (2.5Y 5/
4) and olive yellow (2.5Y 6/6) mottles; weak coarse
blocky structure; extremely hard, very firm; few large
pressure faces; few siliceous pebbles; few concre-
tions of calcium carbonate; few black concretions;
few clay films; mildly alkaline.

The solum is 55 to 80 inches thick. When dry, cracks
that are 1 to 2 inches wide at a depth of 20 inches form.

The A horizon is very dark gray, dark grayish brown, or
very dark grayish brown. This_horizon is medium acid or
slightly acid.

The B21tg horizon is dark gray or very dark gray. Few
to common fine and medium mottles of dark yellowish
brown, light yellowish brown, or brown are in some
pedons. The horizon is silty clay loam or clay loam. It is
medium acid or slightly acid. The B22tg and B23tg hori-
zons are very dark gray or dark gray. Few to common
brownish or yellowish mottles are in some places. The
horizons are clay or silty clay. They are medium acid to
neutral. The B24tg and B25tg horizons are dark gray,
gray, grayish brown, or light brownish gray. Olive, brown-
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ish, or yellowish mottles are in most pedons. The hori-
zons are clay. Gypsum crystals and concretions of cal-
cium carbonate are in most pedons. The horizon is neu-
tral to moderately alkaline.

Woodtell series

The Woodtell series consists of deep, loamy soils on
uplands. These soils formed in stratified loamy, clayey,
and shaly sediment. Slopes range from 5 to 12 percent.

Typical pedon of Woodtell loam, 5 to 12 percent
slopes; from the intersection of Farm Road 195 and U.S.
Highway 82 in Paris, 5.4 miles northeast on Farm Road
195 and 100 feet northwest of road in pasture:

Ap—O0 to 4 inches; very dark grayish brown (10YR 3/2)
loam; moderate fine subangular blocky structure;
hard, friable; few roots; few wormcasts; slightly acid;
abrupt wavy boundary.

B21t—4 to 12 inches; yellowish red (5YR 4/6) clay;
common fine distinct light olive brown and few fine
distinct light brownish gray mottles; moderate fine
and medium subangular blocky structure; extremely
hard, very firm, sticky and plastic; few roots; few
wormcasts; few clay films; peds have shiny surfaces;
very strongly acid; gradual wavy boundary.

B22t—12 to 26 inches; red (2.5YR 4/6) clay; many
medium prominent light brownish gray (10YR 6/2)
and few fine distinct light olive brown mottles; mod-
erate fine and medium subangular blocky structure;
extremely hard, very firm, sticky and plastic; few
roots; peds have shiny surfaces; common pressure
faces; very strongly acid, gradual wavy boundary.

B23t—26 to 41 inches; distinctly and coarsely mottled
red (2.5YR 5/6) and light gray (10YR 7/1) clay; few
fine distinct light olive brown mottles; moderate
medium blocky structure; extremely hard, very firm,
sticky and plastic; few roots; common pressure
faces; few slickensides 2 to 5 centimeters across;
peds have shiny surfaces; very strongly acid; gradu-
al wavy boundary.

B3—41 to 51 inches; light brownish gray (2.5Y 6/2) clay;
many coarse distinct light yellowish brown (2.5Y 6/
4) and many medium distinct light olive brown (2.5Y
5/4) mottles; weak medium subangular blocky struc-
ture; extremely hard, very firm; few roots; common
pressure faces; few slickensides 2 to 5 centimeters
across; fragments of shale as much as 1 centimeter
across in lower part of horizon; very strongly acid;
gradual smooth boundary.

C—51 to 63 inches; stratified grayish brown (2.5Y 5/2)
partially weathered shale and clay; common medium
prominent yellowish brown (10YR 5/6) mottles; very
hard, firm; few roots; medium acid.

The solum is 42 to 60 inches thick.
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The A horizon is very dark grayish brown, dark grayish
brown, grayish brown, or dark brown. This horizon is very
strongly acid to slightly acid. A thin A2 horizon is present
in some undisturbed areas.

The B21t and B22t horizons are red, reddish brown, or
yellowish red and have few to common gray, light brown-
ish gray, yellowish brown, light -olive brown, light yellow-
ish brown, or yellowish red mottles. The amount of gray
increases with depth. The horizons are very strongly acid
or strongly acid. The B23t and B3 horizons are mottled
in shades of gray, yellowish brown, red, and grayish
brown. These horizons are clay mixed with shale, clay,
clay loam, or sandy clay loam. They are very strongly
acid to medium acid.

The C horizon is mottled in shades of gray, yellow,
and brown. This horizon is shale, shaly clay, clay loam,
or sandy clay loam, and it is strongly acid to neutral.

Formation of the soils

This section discusses the five major factors of soil
formation, relates them to the formation of the soils in
the survey area, and explains the processes of soil for-
mation.

Parent material

A soil forms in parent material. Parent material is one
of the most influential factors in soil formation in Lamar
and Deita Counties. It determines the chemical and min-
eralogical composition of the soil and influences the rate
of soil development. The parent materials of the soils of
Lamar and Delta Counties are Cretaceous to Recent in
age (9).

The oldest bedrock in the area is the Woodbine For-
mation, which is exposed in the northeast corner of
Lamar County. It consists chiefly of shale and clay. The
most common soils that formed in this material are the
acid Annona and Woodtell soils. :

The Eagle Ford Formation is exposed in the northern
part of Lamar County. This formation consists mainly of
bituminous shale and a few thin beds of sandstone. In
eastern Lamar County it grades to mostly quartz sand
with some conglomerate at the base in places. Acid soils
such as Annona, Freestone, and Woodtell soils formed
in this material.

The Bonham Formation extends across northern
Lamar County. This unit consists of a sandy and glau-
conitic marl and a glauconitic calcareous clay. In the
eastern part of Lamar County acid- soils such as Annona,
Freestone, and Woodtell soils developed. In the western
part loamy, claypan, prairie. soils such as Mabank, Crock-
ett, and Parisian soils developed.

The Blossom Sand extends west to east through the
center of Lamar County. In the western part of the
county this unit is composed of shale and is ferruginous
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with thin clay interbeds. The eastern part has quartz
sands that in places are glauconitic and ferruginous with
thin clay interbeds. Normangee soils formed in the west-
ern part, and Annona, Bernaldo, Derly, Freestone, and
Woodtell soils formed in the eastern part.

The Brownstown Marl crops out in a narrow belt ex-
tending across Lamar County south of Paris. The upper
part is calcareous marl and clay in which Heiden and
Houston Black soils formed.

The Gober Chalk extends from the west aimost to the
eastern part of Lamar County, where it tapers out. The
chalk is argillaceous and fine-grained. Austin, Eddy, and
Stephen soils formed in the steeper areas, and Deport,
Leson, and Houston Black soils formed in the less steep
areas.

The Roxton Limestone crops out in a narrow band
south of the Gober Chalk. The Roxton Limestone is a
sandy, glauconitic, soft, tough, red limestone that forms
a resistant cap at the top. This cap forms a ledge in
outcropped areas. The same soils formed in this rock as
in the Gober Chalk.

The Ozan Formation crops out in a belt in the south-
western part of Lamar County extending eastward into
Red River County. The unit consists of calcareous clay
that contains some fine quartz sand in places. Deep
prairie soils such as Deport, Heiden, Leson, and Houston
Black soils formed on the Ozan Formation. In the east-
ern part, Crockett and Wilson soils also formed.

The Wolfe City Formation crops out in the northwest-
ern part of Delta County and angles toward Deport in
Lamar County. This unit consists of fine calcareous sand
and sandy marl. In this formation Crockett, Lamar, and
Wilson soils formed.

The Pecan Gap Chalk crops out in northwestern Delta
County and extends eastward through Deport in Lamar
County. This unit consists primarily of chalk that is locally
argillaceous, sandy, slightly bituminous, and glauconitic.
The same soils formed in Pecan Gap Chalk as in Gober
Chalk.

The Marlbrook Marl passes through northern Delta
County and southeastern Lamar County. This formation
is a,uniform marl except for the upper part, which is
slightly glauconitic. In Delta County Deport, Heiden,
Houston Black, and Leson soils formed. In Lamar County
these soils and Crockett and Wilson soils formed in this
rock.

The Neylandville Formation occurs in southwestern
Delta County. It consists of sandy, calcareous clay.
Crockett and Wilson soils formed in this formation.

The undivided Navarro Group is exposed in southern
Delta County and southeastern Lamar County. This rock
is mostly clayey and-contains quartz sand. Annona,
Crockett, Wilson, and Woodtell soils formed in this rock.

Pleistocene fluvial terraces are common in the north-
ern part of Lamar County. These terraces are 17 to 160
feet above the modern flood plains. On these terraces
Caspiana, Karma, Porum, and Whakana soils formed.
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The parent material of the soils on the flood plains of
the rivers and drainageways of the survey area is alluvial
deposits of recent age. Many of these deposits have
been reworked from time to time, and new sediment has
been added. Sandy, loamy, and clayey alkaline sediment
along the Red River is mostly from sources to the west.
Belk, Desha, Kiomatia, Norwood, Redlake, and Severn
soils formed in these deposits. Other alluvial sediment
consists of loamy and clayey sediment from local
streams. In this recent sediment Elbon, Lassiter, Kauf-
man, and Trinity soils formed.

All of the soils that formed in Cretaceous and Pleisto-
cene material have a well developed profile except
Austin, Eddy, and Stephen soils, which formed in chalk.
Soils that formed in alluvium, except the Guyton soil,
have slight profile development.

Climate

Lamar and Delta Counties have a warm, moist, humid,
subtropical climate that is characterized by strong rains.
Summer is hot, and the humidity is generally high. Winter
is mild but well defined. Seasonal changes are gradual.

The climate that existed while the soils formed greatly
influenced their development. High humidity and surplus
rainfall caused most of the loamy soils on terraces to be
strongly weathered, leached, and acid. Most of the soils
in the survey area are deep.

Differences in normal soils cannot be attributed to
climate, because the climate is uniform throughout the
survey area.

Plant and animal life

Plants, burrowing animals, earthworms, micro-organ-
isms, and recently man, have directly influenced the for-
mation of soils. The trees and native grasses have differ-
ent effects on the losses and gains of organic matter
and plant nutrients and on soil structure and porosity.

Soils that formed under forest accumulated organic
matter in the upper few inches. This is quickly destroyed
when the soils are- cultivated, as has happened in the
Freestone-Hicota complex, 0 to 3 percent slopes. Soils
that formed under grass accumulated organic matter to
greater depths. Grass roots also slowed leaching of es-
sential bases, as in Houston Black clay.

Earthworms, crayfish, and burrowing rodents help in-
mixing the material within the soil. Earthworms are more
numerous in prairie soils. They enhance the movement
of air, water, and plant nutrients in these soils. Crayfish
are most numerous in soils that have clayey layers and
slow runoff. They deposit parent material on the soil
surface. Burrowing animals such as gophers help mix
and aerate loamy soils such as Whakana and Bernaldo
soils. :

In the past 130 years, man has affected soil formation
by removing the native vegetation over most of the area.
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Lack of adequate conservation measures on soils that
have lost their native vegetation has resulted in sheet
and gully erosion, as on Normangee soils, 2 to 6 percent
slopes, eroded. Tillage has reduced organic-matter con-
tent and compacted clayey soils, reducing aeration, infil-
tration, and permeability. All of these changes are re-
flected in present soil productivity and future develop-
ment of the soils.

Relief

Relief affects the formation of soils by influencing
drainage, plant cover, and infiltration. Most of the survey
area is nearly level to gently sloping. Relief strongly
influences how much water percolates through the soil.
The sloping to strongly sloping Ferris soils have a thinner
solum than the nearby, nearly level to gently sloping
Houston Black soils. Because water runs off faster from
the steeper soils, less moisture infiltrates into soil, and
the plant cover is thinner. The steeper soils generally
have a thinner surface layer, and if they have been
cleared, they are more eroded than gently sloping soils.
The effect of relief toward shallow soil development is
not pronounced in Lamar and Delta Counties. Abundant
rainfall and long warm periods overcome most of its
effects, and nearly all soils are deeply developed.

Relief influences soil drainage. Soils on nearly level
uplands have poor drainage. Derly and Mabank soils
formed in such area.

Time

The length of time that climate, living organisms, and
relief act upon parent material affects the kind of sail
that develops. The effects of time are modified by the
other four factors of soil formation. Soils with no definite
horizons are young, or immature. Soils that have well
defined horizons are mature, or old.

In Lamar and Delta Counties the soils range from
young to old. Elbon, Lassiter, Severn, and Kiomatia soils
are on flood plains and show faint horizons or none.
Whakana, Freestone, and Hicota soils on the uplands
are old, mature soils. Although Caspiana and Karma
soils are younger, they have well expressed horizons.
Eddy and Stephen soils are considered young even
though they have had sufficient time to develop well
expressed horizons. Since these soils are gently sloping
geological erosion took away soil material as fast or
almost as fast as it formed.
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Glossary

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.

Available 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

Base saturation. The degree to which material having
base exchange properties is saturated with ex-
changeable bases (sum of Ca, Mg, Na, K), ex-
pressed as a percentage of the exchange capacity.

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 frequent flooding.
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Calcareous soil. A soil containing enough calcium car-
bonate (commonly with magnesium carbonate) to
effervesce (fizz) visibly when treated with cold, dilute
hydrochloric acid. A soil having measurable amounts
of calcium carbonate or magnesium carbonate.

Cation. An ion carrying a positive charge of electricity.
The common soil cations are calcium, potassium,
magnesium, sodium, and hydrogen.

Cation-exchange capacity. The total amount of ex-
changeable cations that can be held by the soil,
expressed in terms of milliequivalents per 100 grams
of soil at neutrality (pH 7.0) or at some other stated
pH value. The term, as applied to soils, is synony-
mous with base-exchange capacity, but is more pre-
cise in meaning.

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 coat, clay skin.

Claypan. A slowly permeable soil horizon that contains
much more clay than the horizons above it. A clay-
pan is commonly hard when dry and plastic or stiff
when wet.

Climax vegetation. The stabilized plant community on a
particular site. The plant cover reproduces itself and
does not change so long as the environment re-
mains the same.

Coarse fragments. Mineral or rock particles up to 3
inches (2 millimeters to 7.5 centimeters) in diameter.

Colluvium. Soil material, rock fragments, or both moved
by creep, slide, or local wash and deposited at the
bases of steep slopes.

Complex slope. Irregular or variable slope. Planning or
constructing terraces, diversions, and other water-
control measures is difficult.

Compressible. Excessive decrease in volume of soft
soil under load.

Concretions. Grains, pellets, or nodules of various
sizes, shapes, and colors consisting of concentrated
compounds or cemented soil grains. The composi-
tion of most concretions is unlike that of the sur-
rounding soil. Calcium carbonate and iron oxide are
common compounds in concretions.

Consistence, soil. The feel of the soil and the ease with
which a lump can be crushed by the fingers. Terms
commonly used to describe consistence are—
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.
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Firm.—When moist, crushes under moderate pres-
sure between thumb and forefinger, but resistance is
distinctly noticeable.

Plastic.—When wet, readily deformed by moderate
pressure but can be pressed into a lump; will form a
“wire” when rolled between- thumb and forefinger.
Sticky.—When wet, adheres to other material and
tends to stretch somewhat and pull apart rather than
to pull free from other material.

Hard.—When dry, moderately resistant to pressure;
can be broken with difficulty between thumb and
forefinger.

Soft —When dry, breaks into powder or individual
grains under very slight pressure.

Cemented.—Hard; little affected by moistening.

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 40 or 80 inches (1 or
2 meters).

Corrosive. High risk of corrosion to uncoated steel or
deterioration of concrete.

Cover crop. A close-growing crop grown primarily to
improve and protect the soil between periods of
regular crop production, or a crop grown between
trees and vines in orchards and vineyards.

Cutbanks cave. Unstable walls of cuts made by earth-
moving equipment. The soil sloughs easily.

Decreasers. The most heavily grazed climax range
plants. Because they are the most palatable, they
are the first to be destroyed by overgrazing.

Deferred grazing. A delay in grazing untii range plants
have reached a specified stage of growth. Grazing is
deferred in order to increase the vigor of forage and
to allow desirable plants to produce seed. Contrasts
with continuous grazing and rotation grazing.

Depth to rock. Bedrock at a depth that adversely af-
fects the specified use. _

Diversion (or diversion terrace). A ridge of earth, gen-
erally a terrace, built to protect downslope areas by
diverting runoff from its natural course.

Drainage class (natural). Refers to the frequency and

duration of periods of saturation or partial saturation
during soil formation, as opposed to altered drain-
age, which is commonly the result of artificial drain-
age or irrigation but may be caused by the sudden
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.
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Somewhat excessively drained.—Water is removed
from the soil rapidly. Many somewhat excessively
drained soils are sandy and rapidly pervious. Some
are shallow. Some are so steep that much of the
water they receive is lost as runoff. All are free of
the mottling related to wetness.

Well drained.—Water is removed from the soil readi-
ly, but not rapidly. It is available to plants throughout
most of the growing season, and wetness does not
inhibit growth of roots for significant periods during
most growing seasons. Well drained soils are com-
monly medium textured. They are mainly free of
mottling. .

Moderately well drained.—Water is removed from
the soil somewhat slowly during some periods. Mod-
erately well drained soils are wet for only a short
time during the growing season, but periodically for
long enough that most mesophytic crops are affect-
ed. They commonly have a slowly pervious layer
within or directly below the solum, or periodically
receive high rainfall, or both.

Somewhat poorly drained.—Water is removed slowly
enough that the soil is wet for significant periods
during the growing season. Wetness markedly re-
stricts the growth of mesophytic crops unless artifi-
cial drainage is provided. Somewhat poorly drained
soils commonly have a: slowly pervious layer, a high
water table, additional water from seepage, nearly
continuous rainfall, or a combination of these.

Poorly drained.—Water is removed so slowly that
the soil is saturated periodically during the growing
season or remains wet for long periods. Free water
is commonly at or near the surface for long enough
during the growing season that most mesophytic
crops cannot be grown unless the soil is artificially
drained. The soil is not continuously saturated in
layers directly below plow depth. Poor drainage re-
sults from a high water table, a slowly pervious layer
within the profile, seepage, nearly continuous rain-
fall, or a combination of these.

Very poorly drained.—Water is removed from the
soil so slowly that free water remains at or on the
surface during most of the growing season. Unless
the soil is artificially drained, most mesophytic crops
cannot be grown. Very poorly drained soils are com-
monly - level or depressed and are frequently
ponded. Yet, where rainfall is high and nearly con-
tinuous, they can have moderate or high slope gradi-
ents, as for example in “hillpeats” and ‘‘climatic
moors.”

Drainage, surface. Runoff, or surface flow of water,
from an area.

Erosion. The wearing away of the land surface by run-
ning 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-
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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 a bare
surface.

Excess fines. Excess silt and clay. The soil does not
provide a source of gravel or sand for construction
purposes.

Excess lime. Excess carbonates. Excessive carbonates,
or lime, restrict the growth of some plants.

Fast intake. The rapid movement of water into the soil.

Fertility, soil. The quality that enables a soil to provide
plant nutrients, in adequate amounts and in proper
balance, for the growth of specified plants when
light, moisture, temperature, tilth, and other growth
factors are favorable. '

Flooding. The temporary covering of soil with water
from overflowing streams, runoff from adjacent
slopes, and tides. Frequency, duration, and probable
dates of occurrence are estimated. Frequency is
expressed as none, rare, occasional, and frequent.
None means that flooding is not probable; rare that
it is unlikely but possible under unusual weather
conditions; occasional that it occurs on an average
of once or less in 2 years; and frequent that it
occurs on an average of more than once in 2 years.
Duration is expressed as very brief if less than 2
days, brief if 2 to 7 days, and /long if more than 7
days. Probable dates are expressed in months; No-
vember-May, for example, means that flooding can
occur during the period November through May.
Water standing for short periods after rainfall or
commonly covering swamps and marshes is not
considered flooding. .

Flood plain. A nearly level alluvial plain that borders a
stream and is subject to flooding unless protected
artificially.

Foot slope. The inclined surface at the base of a hill.

Forage. Plant material used as feed by domestic ani-
mals. Forage can be grazed or cut for hay.

Forb. Any herbaceous plant not a grass or a sedge.

Gllgal. Typically, the microrelief of Vertisols—clayey soils
having a high coefficient of expansion and contrac-
tion with changes in moisture content. Commonly a
succession of microbasins and microknolls in nearly
level areas or of microvalleys and microridges paral-
lel with the slope.

Gleyed soil. A soil having one or more neutral gray
horizons as a result of waterlogging and lack of
oxygen. The term “gleyed” also designates gray ho-
rizons and horizons having yellow and gray mottles
as a result of intermittent waterlogging.

Grassed waterway. A natural or constructed waterway,
typically broad and shallow, seeded to grass as pro-
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tection against erosion. Conducts surface water
away from cropland. v

Gully. A miniature valley with steep sides cut by running
water and through which water ordinarily runs only
after rainfall. The distinction between a _gully and a
rill is one of depth. A gully generally is an obstacle
to farm machinery and is too deep to be obliterated
by ordinary tillage; a rill is of lesser depth and can
be smoothed over by ordinary tillage.

Horizon, soil. A layer of soil, approximately paralle! to
the surface, having distinct characteristics produced
by soil-forming processes. The major horizons of
mineral soil are as follows:

O horizon.—An organic layer, fresh and decaying
plant residue, at the surface of a mineral soil.
A horizon.—The mineral horizon, formed or forming
at or near the surface, 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.
A2 horizon.—A mineral horizon, mainly a residual
concentration of sand and silt high in content of
resistant minerals as a result of the loss of silicate
clay, iron, aluminum, or a combination of these.
B horizon.—The mineral horizon below an A horizon.
The B horizon is in part a layer of change from the
overlying A to the underlying C horizon. The B hori-
zon also has distinctive characteristics caused (1) by
accumulation of clay, sesquioxides, humus, or a
combination of these; (2) by prismatic or blocky
structure; (3) by redder or browner colors than those
in the A horizon; or (4) by a combination of these.
The combined A'and B horizons are generally called
- the solum, or true soil. If a soil lacks 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 from which
the solum is presumed to have formed. If the materi-
al is known to differ from that in the solum the
Roman numeral |l precedes the letter C.
R layer.—Consolidated rock beneath the soil. The
rock commonly underlies a C horizon, but can be
directly below an A or a B horizon.

Increasers. Species in the climax vegetation that in-
crease in amount as the more desirable plants are
reduced by close grazing. Increasers commonly are
the shorter plants and the less palatable to live-
stock.

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.

Infiltration rate. The rate at which water penetrates the
surface -of the soil at any given instant, usually ex-
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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.

invaders. On range, plants that encroach into an area
and grow after the climax vegetation has been re-
duced by grazing. Generally, invader plants are
those that follow disturbance of the surface.

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. Inadequate strength for supporting loads.

Minimum tillage. Only the tillage essential to crop pro-
duction and prevention of soil damage. '

Mottling, soil. Irregular spots of different colors that vary
in number and size. Mottling generally indicates poor
aeration and impeded drainage. Descriptive terms
are as follows: abundance—few, common, and
many, size—fine, medium, and coarse; and con-
trast—faint, distinct, and prominent. The size mea-
surements are of the diameter along the greatest
dimension. Fine indicates less than 5 millimeters
(about 0.2 inch); medium, from 5 to 15 millimeters
(about 0.2 to 0.6 inch); and coarse, more than 15
millimeters (about 0.6 inch).

Munsell notation. A designation of color by degrees of
the three single 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.

Neutral soil. A soil having a pH value between 6.6 and
7.3.

Parent materlal. The great variety of unconsolidated
organic and mineral material in which soil forms.
Consolidated bedrock is not yet parent material by
this concept.

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. The slow movement of water through the
soil adversely affecting the specified use.

Permeabllity. The quality that enables the soil to trans-
mit water or air, measured as the number of inches
per hour that water moves through the soil. Terms
describing permeability are very slow (less than 0.06
inch), slow (0.06 to 0.20 inch), moderately slow (0.2
to 0.6 inch), moderate (0.6 to 2.0 inches), moderate-
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ly rapid (2.0 to 6.0 inches), rapid (6.0 to 20 inches),
and very rapid (more than 20 inches).

pH value. (See Reaction, soil). A numerical designation

- of acidity and alkalinity in soil.

Piping. Moving water of subsurface tunnels or pipelike
cavities in the soil.

Plowpan. A compacted layer formed in the soil directly
below the plowed layer.

Poorly graded. Refers to soil material consisting mainly
of particles of nearly the same size. Because there
is little difference in size of the particles, density can
be increased only slightly by compaction.

Profile, soil. A vertical section of the soil extending
through all its horizons and into the parent material.

Range condition. The health or productivity of forage
plants on a given range, in terms of the potential
productivity under normal climate and the best prac-
tical management. Condition classes generally rec-
ognized are—excellent, good, fair, and poor. The
classification is based on the percentage of original,
or assumed climax vegetation on a site, as com-
pared to what has been observed to grow on it
when well managed.

Range site. An area of range where climate, soil, and
relief are sufficiently uniform to produce a distinct
kind and amount of native vegetation.

Reaction, soil. The degree of acidity or alkalinity of a
soil, expressed in pH values. A sail that tests to pH
7.0 is described as precisely neutral in reaction be-
cause it is neither acid nor alkaline. The degree of
acidity or alkalinity is expressed as—

Extremely acid.........cocernencreecivencmnnesersnreresenns

Very strongly acid

Strongly acid.......cveverniniiinieeenecesenennes 511055
Medium agid........cccccereerererrererenes .5.6t06.0
Slightly acid.......... . 6.1 t0 6.5
NeULral........ccovivieneerisrsinins 6.6t0 7.3
Mildly alkaline.......... 74t078
Moderately alkaline 791084
Strongly alkaline........ 8510 9.0

Very strongly alkaline.........c...covevrunnnne. 9.1 and higher

Relief. The elevations or inequalities of a land surface,
considered collectively.

Rooting depth. Shallow root zone. The soil is shallow
-over a layer that greatly restricts roots.

Runoff. The precipitation discharged in stream channels
from a drainage area. The water that flows off the
land surface without sinking in is called surface
runoff; that which enters the ground 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.
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Seepage. The rapid movement of water through the soil.
Seepage adversely affects the specified use.

Serles, soil. A group of soils, formed from a particular
type of parent material, having horizons that, except
for the texture of the A or surface horizon, are simi-
lar in all profile characteristics and in arrangement in
the soil profile. Among these characteristics are
color, texture, structure, reaction, consistence, and
mineralogical and chemical composition.

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.

Sllica. A combination of silicon and oxygen. The mineral
form is called quartz.

Slit. 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.

Site index. A designation of the quality of a forest site
based on the height of the dominant stand at an
arbitrarily chosen age. For example, if the average
height attained by dominant and codominant trees in
a fully stocked stand at the age of 50 years is 75
feet, the site index is 75 feet.

Slickensides. Polished and grooved surfaces produced
by one mass sliding past another. In soils, slicken-
sides may occur at the bases of slip surfaces on the
steeper slopes; on faces of blocks, prisms, and col-
umns; and in swelling clayey soils, where there is
marked change in moisture content.

Slope. The inclination of the land.surface from the hori-
zontal. Percentage of slope is the vertical distance
divided by horizontal distance, then multiplied by
100. Thus, a slope of 20 percent is a drop of 20 feet
in 100 feet of horizontal distance.

Slow intake. The slow movement of water into the soil.

Small stones. Rock fragments 3 to 10 inches (7.5 to 25
centimeters) in diameter. Small stones adversely
affect the specified use.

Soll. A natural, three-dimensional body at the earth’s
surface that 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,

Soll separates. Mineral particles less than 2 millimeters
in equivalent diameter and ranging between speci-
fied size limits. The names and sizes of separates
recognized in the United States are as follows: very
coarse sand (2.0 millimeters to 1.0 millimeter);
coarse sand (1.0 to 0.5 millimeter); medium sand
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(0.5 to 0.25 millimeter); fine sand (0.25 to 0.10 milli-
meter); very fine sand (0.10 to' 0.05 millimeter); silt
(0.05. to 0.002 millimeter); and c/ay (less than 0.002
millimeter).

Solum. The upper part of a soil profile, above the C
horizon, in which the processes of soil formation are
active. The solum in mature soil consists of the A
and B horizons. Generally, the characteristics of the
material in these horizons are unlike those of the
underlying material. The living roots and other plant
and animal life characteristics of the soil are largely
confined to the solum.

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, soil. The arrangement of primary soil parti-
cles into compound particles or aggregates that are
separated from adjoining aggregates. The principal
forms of soil structure are—pl/aty (laminated), pris-
matic (vertical axis of aggregates longer than hori-
zontal), columnar (prisms with rounded tops), blocky
(angular or subangular), and granular. Structureless
soils are either single grained (each grain by itself,
as in dune sand) or massive (the particles adhering
without any regular cleavage, as in many hardpans).

Subsoll. Technically, the B horizon; roughly, the part of
the solum below plow depth.

Substratum. The part of the soil below the solum.

Surface soll. 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
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 or management.

Terrace. An embankment, or ridge, constructed across
sloping soils on the contour or at a slight angle to
the contour. The terrace intercepts surface runoff so
that it can soak into the soil or flow slowly to a
prepared outlet without harm. A terrace in a field is
generally built so that the field can be farmed. A
terrace intended mainly for drainage has a deep
channel that is maintained in permanent sod.

Terrace (geologic). An old alluvial plain, ordinarily flat or
undulating, bordering a river, a lake, or the sea. A
stream terrace is frequently calied a second bottom,
in contrast with a flood plain, and is seldom subject
to overflow. A marine terrace, generally wide, was
deposited by the sea.
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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, sift loam, sandy clay loam, clay loam, silty 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. Otherwise suitable soil material too thin for
the specified use.

Tilth, soil. The condition of the soil, especially the soil
structure, as related to the growth of plants. Good
tilth refers to the friable state and is associated with
high noncapillary porosity and stable structure. A soil
in poor tilth is nonfriable, hard, nonaggregated, and
difficult to till. _

Upland (geology). Land at a higher elevation; in general,
than the alluvial plain or stream terrace; land above
the lowlands along streams.

Unstable fill. Risk of caving or sloughing in banks of fill
material. '

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
levél at which water stands in an uncased borehole
after adequate time is allowed for adjustment in the
surrounding soil.

Water 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.

Walter 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.

Well graded. Refers to a soil or soil material consisting
of particles well distributed over a wide range in size:
or diameter. Such a soil normally can be easily in-
creased in density and bearing properties by com-
paction. Contrasts with poorly graded soil.
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Shale interbedded with =
clayey sediments

Shale interbedded with
clayey sediments

Clayey alluvium <"

ial i -Hei unit.
Figure 1.—Relationship of soils, topography, and underlying material in the Houston Black-Leson-Heiden map
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Loamy and clayey
ancient sediments

Shale interbedded with loamy and clayey sediments Shale interbedded with loamy

and clayey sediments

Figure 2—Relationship of soils, topography, and underlying material in the Annona-Freestone-Woodtell map unit.
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Shale interbedded with loamy
and clayey sediments
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Figure 3.—Relationship of soils, topography, and underlying material in the Wilson-Normangee-Crockett map unit.



LAMAR AND DELTA COUNTIES, TEXAS

Kiomatia

_

—

. / e

s~ Muld ——
A

Figure 4.—Relationship of soils, topography, and underlying material in the Whakana-Porum and Severn-Caspiana-
Desha map units.
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Figure 6. —Cattle grazing on Freestone-Hicota complex, 0 to 3 percent slopes. Gulf Coast ryegrass was overseeded into coastal
bermudagrass the previous fall. ’
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Figure 7.—Profile of Mabank silt loam showing abrupt boundary and
blocky structure.

Figure 8.—Profile of Stephen silty clay, 1 to 3 percent slopes, showing Figure 9.—Profile of Eddy gravelly clay loam. Chalk is at a depth of 6
chalk bedrock at a depth of 11 inches. inches.
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Figure 11.—Shortleaf pine and understory vegetation on Annona loam, 1 to 4 percent slopes.
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TABLE 1.--TEMPERATURE AND PRECIPITATION DATA
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Urban
uses

Woodland

Pasture

TABLE 2.--POTENTIALS AND LIMITATIONS OF GENERAL SOIL MAP UNITS FOR SPECIFIED USES
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TABLE 3.--ACREAGE AND PROPORTIONATE EXTENT OF THE SOILS

Map | i Lamar i - Delta ] Total--
symbol} Soil name H County E County | Area 1Extent
i i i | i

H | . H T Acres 7 Pet
1 {Ambia clay loam, -frequently floodedewemeec—menaa= —eemmm————— i 11,080 | 0 i 11,080 | .
2 {Annona loam, 1 to 4 percent slopeSeeemmececccemcccccecacnnae= i 45,980 | 7,450 | 53,430 | 7.1
3 !Annona-Urban land complex, 1 to 4 percent slopeS-——-—e-—ee--- | 1,710 | 0 i 1,710 | 0.2
Yy {Austin silty clay, 1 to 3 percent slopeSe-===e—cecccccccaa- { 5,720 | 830 | 6,550 { 0.9
5 IBelk clay==wr——=e==- D e D LT TR B i 2,340 | 0| 2,340 | 0.3
6 {Benklin silt loaM---ececr—cccaanaa B L T i 580 | 3,040 | 3,620 { 0.5
7 iBernaldo fine sandy loam, 1 to 3 percent slopeS—=---ececwca-- ! 3,030 | 0| 3,030 | 0.4
8 {Burleson clay, O to 1 percent slopes-—weececccca-- ————eme———— ! 3,810 | 1,390 | 5,200 | 0.7
9 {Caspiana silt loamecwecec-- ———————— D D e ~mmmmm————— H 5,150 | 0| 5,150 | 0.7
10 iCrockett loam, 1 to 3 percent slopeS-—-ecceacem—c- B ttataie H 23,460 | 10,070 | 33,530 | 4.4
1 {Deport clay, 0 to 1 percent slopeSe-=ce-e-——o—-- ———————eae ! 4,680 | 0! 1,680 | 0.6
12 iDeport clay, 1 to 3 percent SlopeS=w—eececcccerccncccccacaa- ! 7,200 ¢ 5,660 } 12,860 | 1.7
13 iDeport-Urban land complex, O to 2 percent slopeS~-—-—wcewea-- H 360 | 0 i 360 4 (1)
14 iDerly silt loam,. 0 to 1 percent slopeS-—====ce--- —————————— H 8,470 | 820 | 9,290 | 1.2
15 iDerly-Raino complex—— -------------------------------------- i 14,830 | 1,000 | 15,830 | 2.1
16 iDesha clay--=--cescccaca= —ee————— L T L L ———meemeaaa i 4,910 | 0 i 4,910 | 0.6
17 {Elbon silty clay loam----— -------------- —————— ~meme————— H 1,250 | 320 | 1,570 | 0.2
18 {Elbon silty clay loam, frequently flooded-e ----- cemem—————— H 4,820 | 170 | 4,990 | 0.7
19 iFerris clay, 5 to 12 percent slopes, erodede-=-- —ememm————— | 13,190 | 2,130 i 15,320 | 2.0
20 iFreestone-Hicota complex, 0 to 3 percent slopeS-~eececeece——-- | 58,630 | 2,170 | 60,800 | 8.0
21 {Freestone-Urban land complex, O to 3 percent slopeS—-===w-- ) 1,960 | 01 1,960 | 0.3
22 iGuyton silt loam, frequently floodedeewcccmererccccccccaaax | 9,090 | 670 | 9,760 | 1.3
23 {Harjo clay, frequently flooded-==-veecccacccaaa= meemececee- | 1,810 | 0| 1,810 | 0.2
24 {Heiden clay, 2 to 5 percent slopeSe==ee—ccc—aeaa ~emmm—————— i 17,350 | 5,470 | 22,820 } 3.0
25 {Heiden-Ferris complex, 3 to 5 percent slopes----cwcccacac--- H 11,730 | 2,040 | 13,770 { 1.8
26 {Houston Black clay, 0 to 1 percent slopeSee—=ececccccmccau-- i 8,900 | 450 | 9,350 | 1.2
27 {Houston Black clay, 1 to 3 percent slopesS-=weeaa cmemmmm—m——— i 46,080 | 23,670 | 69,750 | 9.2
28 {Karma fine sandy loam, 0 to 1 percent slopeSe~-cecccccccea- ! 2,670 | (O] 2,670 | 0.4
29 {Kaufman claye=—=—eccecccccar—acaaaa —————— ——————— cmmmmmne—— ! 220 | 8,310 | 8,530 | 1.1
30 {Kaufman clay, frequently flooded---------—--——--- ---------- ! 3,090 | 16,320 | 19,410 | 2.6
31 {Lamar clay loam, 5 to 8 percent slopeSe-==--- B e e ! 2,000 | 3,140 | 5,140 | 0.7
32 iLassiter silt loam, frequently flooded====cera—cnccccccaaa- 1 6,660 | 1,040 | 7,700 { 1.0
33 iLeson clay, 1 to 3 percent slopeSewm=c——cccacacaa ~————————— 17,850 | 26,580 | 44,430 | 5.9
34 {Mabank-Crockett complex, 0 to 1 percent slopeS-~-s-=eccccaa- 1 10,330 | 0 10,330 | 1.4
35 iMuldrow clay loame-ceececc-- —————— B b T T cmecceee——— H 2,270 | 0 | 2,270 {° 0.3
36 iNormangee clay loam,, 1 to 3 percent slopeS-e-=-cccececcec-- ! 23,610 | 0 | 23,610 | 3.1
37 INormangee clay loam, 2 to 6 percent slopes, erodede-eweecaaa 1 21,130 § 4,170 | 25,300 | 3.3
38 {Norwood silt loam---eececccecmaccca- D et e ———— ——— 1,940 | 0| 1,940 | 0.3
39 \Parisian silt loam, 1 to 3 percent slopeS-——=—=veccccccnnen- i 10,530 | 0 | 10,530 | 1.4
40 iRedlake clayeee=ecercacccccnnccccccaaa T ~—eemmem———— ! 2,530 | 0 i 2,530 | 0.3
41 iRoxton clay, frequently flooded ---------------- e T T i 4,340 | 0 | 4,340 | 0.6
42 {Severn very fine loam-e=-- —e————— D ——————————— ] 4,600 | 0 | 4,600 | 0.6
43 iSevern silty clay loam, overwashe-ececeemmcecauaa B -1 3,280 | 0| 3,280 | 0.4
4y |Severn-Kiomatia complex, frequently flooded==--= ——————————— | 2,400 | 0 | 2,400 | 0.3
45 IStephen silty clay, 1 to 3 percent slopeS-=-=--= —————————— ! 2,690 | 80 | 2,770 + 0.4
46 |Stephen-Eddy complex, 2 to 5 percent 5lopeS=—-—mmeccccaaaa -1 3,690 | 330 | 4,020 | 0.5
y7 1Trinity clay-ccmmeccccccccccnvnca- c—mmememe—e ————emeeee- i 16,300 | 13,450 | 29,750 } 3.9
48 iTrinity clay, frequently flooded ---------- L e i ! 12,950 | 6,530 | 19,480 | 2.6
49 {Urban land--=-—-=secccacacoccaacan R — ———————— ' 170 | ! 170 4 ()
50 \Varro clay loam, frequently flooded-wemccccccccmacccaacaaaa ! 2,340 | 1,010 | 3,350 | 0.4
51 {Whakana fine sandy loam, 1 to 5 percent slopeSeecccccec—nne-- ! 16,540 | 0 | 16,540 | 2.2
52 iWhakana fine sandy loam, 5 to 12 percent slopeSe~ececececac~m—-- 1 3,100 | 0 | 3,100 | 0.4
53 iWhakana-Porum complex, 8 to 20 percent slopeSeeecceccccem——o-- | 22,090 | 0 | 22,090 | 2.9
54 {Wilson silt loam, 0 to 2 percent slopeSe==——==-= D e i 33,040 26,120 |} 59,160 | 7.8
55 iWoodtell loam, 5 to 12 percent SlopeS—-=eec-cme—ccecccccacaa- ! 22,670 | 2,170 | 24,840 | 3.3
) Water-—-——a—----- B e LT B it e LT L 5 8,610 E 40 | 8,650 | 1.1
! |mmccccccma | = e e R |memam—
! E 176,640 i 758,400 1100.0
] ]
] i ] 1

Total-===- P e L L B D D E S R i 581 , 760

TLess than 0.1 percent.



95

LAMAR AND DELTA COUNTIES, TEXAS

TABLE 4.--YIELDS PER ACRE OF CROPS AND PASTURE

[Absence of a yield figure indicates the crop is seldom grown or is not suited]
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TABLE 4.--YIELDS PER ACRE OF CROPS AND PASTURE--Continued

T T T T T T T
I ] 1 I [} I t
Soil name and H H | H i Improved | |
map symbol ! Corn i Cotton | Grain | Soybeans | bermuda- | Tall i Alfalfa
1 i lint i sorghum | i grass i fescue | hay
T Bu ! Lb ! Bu 1 Bu H AUMT H AUMT 1 Ton
Wilson: ' - ' - ' - | - ' - d
P L et 1 45 | 375 | 60 i 30 E 7.5 i 6.0 E -—
[] [] ]
] i ] I ] I ]
Woodtell: i i ! i | 1 i
LR AL D ettt i -— -—- -——— -—= | 6.0 | ——- -
1 ] ] 1 t 1 3
] [ ] [] | [] ]

TAnimal-unit-month: The amount of forage or feed required to feed one animal unit (one .cow, one horse, one
3 five sheep, or five goats) for a period of 30 days.
This map unit is made up of two or more dominant kinds of soil. See map unit description for the
composition and behavior of the whole map unit. Map units 3, 13, and 21 have urban components that are
not rated.
3Yields are for areas protected from flooding.

mule



SOIL SURVEY

TABLE 5.--CAPABILITY CLASSES AND SUBCLASSES
[Miscellaneous areas excluded. Absence of an entry
means no acreagel

Major management concerns
(subclass)

! 1
] i
Class i Total 1 i 1 Soil
|\ acreage | Erosion | Wetness | problem
] : (e) : (w) i (s)
T 1 Acres |  Acres |  Acres
] [] ] 1
1 t
I (Lamar)| 17,640 | — — ---
(Delta)! -— .= .- -—-
1 ] [] 1
| . i I
II (Lamar){ 185,990 | 79,960 | 91,960 | 14,070
(Delta)} 71,070 | 49,730 | 20,820 | 520
i i | :
III (Lamar)} 216,860 | 135,730 | 73,590 | 7,540
(Delta)| 68,870 | 32,620 | 36,020 | 230
1 1 [] 1
1 ] i I
Iv (Lamar){ 30,380 | 30,380 | -—- -—
(Delta)! 6,480 | 6,480 | -——— -—-
1 1 ) ]
] 1 [ ]
v (Lamar){ 56,770 | -—= | 56,770 | -—
(Delta)} 25,740 | --- | 25,740 | -———
1 ] 1 )
] ] 1 ]
VI (Lamar)} 59,500 | 59,500 | -—= -
(Delta)} 4,440 | 4,440 | — -
1 [] 1 1
1 ] 1 ]
VII (Lamar)} 1,810 | — 1,810 ¢ -—--
(Delta)! -— -—- -—= -
1 1 t ]
] 1 [} |




LAMAR AND DELTA COUNTIES, TEXAS
TABLE 6.--RANGELAND PRODUCTIVITY AND CHARACTERISTIC PLANT COMMUNITIES

[Soils not listed do not support rangeland vegetation suited to grazingl

Total production
T

Soil name and Range site Characteristic vegetation

i ] T
i | )
map symbol 1 {Kind of year | Dry |
i | iweight |
i i TLb/acre|
i ' i |
Austin ] | i i
---------------- {Clay Loam-====ew=-ceee-eee-——-—|Favorable ! 6,500 |Little blueSteMmmmmmmmmmmm-——-=
i iNormal ! 5,000 iIndiangrass--e---eccecccceceax
i {Unfavorable | 3,000 !Big bluestemMe—-emm-em—ccaa—caan
: i : |Sideoats gramam=e--ecececeeman
i | ' |Switchgrass————————eceomeee-
i i ' 1Silver bluestem-—=-emmucmceaaa
i i | |Texas needlegrass—-—-—-e—ee===
i | ' '
Burleson ! i H |
L {Blacklande-eeemceccccmnaccnaaan iFavorable i 7,000 |Little bluesteme—cceccccccaaa-
K iNormal | 5,500 !Indiangrass-=ee-cwecamaccaccun
| iUnfavorable | 4,000 |Big bluestemMe—eeecceccccccne-"
| i i |Sideocats grama--—-————————————-<
| ! ' |Texas needlegrass—-ceme—emmana
i H 1 1Silver bluesteMe—eeeecememceea=
i i i iTall dropseed=-ememeceecccacceces
[] 1 1 1
H i I 1
Crockett ' | ' i
10-ccmccmmmcaccceea 1Claypan Prairie-e--ecececccaaaaao iFavorable { 6,000 {Little bluestem-——mcecmcaccaaa-
i {Normal ! 5,000 }Indiangrass—e===e-eeeucecemn—n=
i {Unfavorable | 3,000 |Virginia wildrye~em-eeee—eee=-
i i | |Florida paspalum-—-e-eececaeaa-
: i i |Sideoats grama-——=w-ceceacmeoc
i i ] |Texas needlegrasS-—=-eem—eewa=-=
: i i !Silver bluesteMeeeeeemecmanama=
i 1 ' |Paspalul-———=emc--emmcmmeeeaa-
E 1 ! |Big bluesteMmeemmccccccmcaaaa-
i | | :
Deport ! ! ! !
11, 12-mecmmccoeee iBlackland=-====-c-cccceccacaan |Favorable | 5,000 !Sedge~——=———cmcmcmcccmcccmme-
] iNormal ! 4,000 |Panicumemeccccccccccccccceeeee
i IUnfavorable | 2,500 |PaspaluMemececccccccccccccaaa=
‘ i | 'Little bluesteMe——mmo—moo——mmm
| : ' |Virginia wildrye-——--ecceeanaa
| | i lIndiangrass-==-—-cecmcceccaa--
i ] ! JPurpletop-—-—-—cemmemmcmmee e
E ] | IBig bluesStemMemeemccmccmcocaaa-
i i | ]
Ferris ] | | i
19mee e e |Eroded Blackland-------=cec---- {Favorable i 7,000 [Little bluestem---cccceamccaaaax
i iNormal | 5,500 |IndiangrasSe--eeeecmccccccecan
i iUnfavorable | 4,000 {Big bluestem--e---ecmc—cacnewa-
: i ' ISwitchgrasseee——memocococaooun
i | ! |Florida paspalufMe-=eceemaeaaaa
| i i |Eastern gamagrasS———-e-c-—cec-c=
i ' ! IVirginia wildrye--=-e-eeecaeea
i H | |Sidecats grama-—e-—cccceccaaaao
i i ! !Texas needlegrass——=weeccacaa=
i i | |Meadow dropseede-cemccccacaaaaa
t ] ] 1]
1 ] ] t
Heiden ! ! ! !
o et T L P, iBlacklandee==cecccccccccccaee {Favorable i 7,000 {Little bluestem---ccecmeccna=u=
i i Normal | 6,000 !Big bluesteM=-m-mcmcomcmo—caa-
i {Unfavorable | 3,500 JIndiangrass———-—-——c—cececemcaaaa--
1 1 3 t
] i 1 ]
125: | ! ! :
Heiden part-------- 1Blackland~eeeeemcomcccmccceean |Favorable ! 7,000 {Little bluesteme—e—cocecceom--
| {Normal ! 6,000 {Big bluestemeemeceeecmccccmcaaa-
i iUnfavorable | 3,500 |IndiangrassS-----ececccccccaaaa-
1 ] ) 1
! i i

See footnote at end of table.
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100
TABLE 6.-~RANGELAND PRODUCTIVITY AND CHARACTERISTIC PLANT COMMUNITIES-~Continued
| i Total production | ‘ T
Soil name and | Range site | i ! Characteristic vegetation | Compo-
map symbol i iKind of year | Dry | !sition
: ! iweight | ;
i H Lb7acre] T Pect
i | ) VT
125 ! ] i i :
Ferris parteec——aa- {Eroded Blacklandeeerrmeccccccua iFavorable i 7,000 {Little bluesteMeemrerrccreccea=n 1 30
i |Normal ! 5,500 }Indiangrass—eeecocecamccmcacac 115
} {Unfavorable |} 4,000 }|Big bluestemeee———eceaeemoo V15
] ! { |Switchgrass—eeccccamaaax ————— 5
= | | |Florida paspalumeeeececeecaaoa !5
] ] ! |Eastern gamagrass-—-—-e-cceemee-- 5
i H ! 1Virginia wildrye—--cccmcaacaa- !5
= i ! {Sideoats grama~eee=memc—aanooo {5
i ! ! |Texas needlegrass————c———eceeae- ! 5
i ] | {Meadow dropseedmemmeeceeceoaeae i 5
1] [] 1 [] ]
I 1 ] [ i
Houston Black ! H ! ! !
26, 2l=cmme—m—cca=a iBlacklandeecececececcmcccccacaaax {Favorable ! 7,000 [Little bluesteMececccnmme —————— i 50
1 {Normal ! 6,000 {Indiangrass——=—eececcea-- ————— | 25
! iUnfavorable | 3,500 |Switchgrasse=ececcccacemo-- c————— 5
] ! ! |Sidecats grama--eeeceececu- —————— 1 5
i | | {Vine-mesquite-=ecececcaaua —————— I 5
1 1 1 ] 1
] i | ] ]
Lamar i ' i | !
T ——————— 1Clay LoaMe~wemeeecancacaa cm———— {Favorable ! 6,000 [Little bluesteMecmemeena —————— ! 35
! {Normal ! 4,500 {Big bluesteMeccccacacaaa ———— ' 20
| {Unfavorable | 3,000 |Indiangrasse-ee-eececea- cm———— 115
i | ' iSwitchgrass——m—ooooo ————————- I 5
1 1 ! 1Virginia wildryeeeeecccccacaaa 5
] ] t |Florida paspalum--—-—-—-—-- 5
i i ] iTexas needlegrass—-——--=- 5
i { ! iSilver bluestemMeeacaaaaa 5
[] 1 ] []
1 1 ! 1
Leson | | 1 !
33-vceccccncnncna—— iBlacklande—ececrcemccccccccaaa {Favorable ! 8,500 |Indiangrass—=-=c—cceceeca. 15
i iNormal ! 7,000 |Big bluestem-—cmemccceax ———— ! 15
i iUnfavorable | 5,000 |Eastern gamagrass——-—-——-——eeee=- 1 15
i ] ] iLittle bluestemM—cececaeacoo—o Y10
i | ! ISwitchgrasseeemcmccmcmmamaaoao 110
i ] ] iVirginia wildrye——c-eecocacaa- !5
1 | ' {Florida paspalume=~ee==- 5
i ! ! !Sidecats grama-—-——ee-—m-- 5
i ! ! iTexas needlegrass——eee--x 5
i | ! IDropseed-——————cmmmm e 5
! ] i |
134; | | o |
Mabank parte--—----- iClaypan Prajirieeeec—cececcccaaa {Favorable ! 6,000 jLittle bluesteme————eecccacuaa 30
i i Normal ! 5,000 |Big bluestemM=e~ecccmceaa- 15
4 {Unfavorable | 3,000 |Indiangrass—----eececcoeceauaa- 15
| i ' iSwitchgrasse=eecocceacax 10
i ! | iVirginia wildrye—=e-c--- 5
i ! ! ITexas needlegrasS—-—e-eecccecca= 5
{ ! ! 1Silver bluesteMee—me—eemcamaaa- ! 5
i ! ! |Meadow dropseed=eececa-- ————— ! 5
[] ] ] ]
] ] ] [} ]
Crockett part------ iClaypan Prairieececcemcececcaaax {Favorable | 6,000 i{Little bluesteMmememcemceaa= -=! 10
| iNormal | 5,000 |Indiangrass=———m-—e—c—ccucuea= P10
i iUnfavorable | 3,000 (Virginia wildrye-=ee-—-- ————— 110
i | ! iFlorida paspalume-——————eoooae {10
! ] ] !Sidecats grama-e---ceea-- c————— ! 10
i i ! !Texas needlegrasS-—-e-———mmo—a- ! 10
i | ' 1Silver bluesteme==—e—aae ——— {10
] ! ] |Paspalume=eccccamccaaaaa c—mua- ' 10
; ] i iBig bluestem--=muunu- ——————— i 5
L} : : ] I
Normangee i : ] i i
36, 3Temvecccccana- iClaypan Prairieeeccee--- —mee——— {Favorable i 5,500 jLittle bluesteme—-eceae-- —————— L)
i {Normal | 4,000 |Indiangrass—=———ccmcomm= ————— I 15
i iUnfavorable | 3,000 {Big bluesteM-—wecaeeacccuaccuaa ! 10
i ! ! 1Switchgrass——-——caae-- ! 10
1 i H {Florida paspalum I 5
| ] ! |Sidecats gramameeececceeaccaa- 5
i ] [] )
] ] ]

See footnote at end of table.
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TABLE 6.--RANGELAND PRODUCTIVITY AND CHARACTERISTIC PLANT COMMUNITIES--Continued

1Silver bluesteme-ceccccccccaaa !
t
] 1

T 1 Total production 7| ; i
S0il name and ! Range site ! i } Characteristic vegetation | Compo~-
map symbol H iKind of year | Dry | isition
| i iweight | v
5 1 TLb7acre] TPt
1 ] 1 1
] 1 ] 1 1
Parisian ' i i i
39-ecmemeeee c—————- iLoamy Prairjee-eecececcaccccaaax {Favorable ! 7,000 {Little bluestéMemc-ceccccncaa= i 40
i INormal | 5,500 !|Indiangrass---——ee-co---acaa-- ! 10
| {Unfavorable | 3,500 |{SwitchgrasS----cceceeemeceaca= ! 10
: i | {Eastern gamagrass———-—-—----———- I 5
| i | {Big bluesteM-meweem—c—cccaaea- 15
| i | {Texas needlegrass————e=e-———co 5
i i i |Meadow dropseede=mceccccccdanaa} §
E ! | {Vine-mesquite~ememmcmcacnmaaao E 5
i ' i ] ]
Stephen ! ! ! ! !
R R L iChalky Ridgeeweeeem—ccccccuaax |Favorable ! 4,500 {Little bluestem-—-eme—coccaaa- ! 30
| {Normal ! 3,500 {Indiangrass-—---eeeem—c-mcccmon 15
| iUnfavorable | 2,000 |Big bluesteM-mmecacmoccceccaae= {10
i i i !Sideoats grama-e—-—cece—c—cee- {10
i i i {Texas needlegrass-——--=-—=-=—-- i 5
: d { {Silver bluestemM-—-co——ceocaooc '5
: i i |Hairy gramam-—-—ce-eceecmmcaaaan ! 5
i i ' ! i
T46: | i ! ' i
Stephen part------- {Chalky Ridgeeeecmo--—ccccccean iFavorable ! 4,500 {Little blueStemM-ceee—m—meem—a= 30
i .iNormal ! 3,500 {Indiangrasse-eceecea——e-=- —————— 115
i iUnfavorable | 2,000 |Big bluesteme-eeecccmccaccaaa- b 10
: i ’ ] {Sideocats grama--—-eeeememcaaao 110
: i ' iTexas needlegrass—=————===mn-- I
| | i ISilver bluestemM—-weoecmaac——u- [
I | i |Hairy grama----cecemceeea cm———— E 5
| ' : ! !
Eddy part----c----- |Chalky Ridgeememmmo——cccccaaas {Favorable ! 4,500 |Little blueSteMe———ccemmcecea= 30
| {Normal ! 3,500 |IndiangrasSe=eemeceee——ee-—e-- ' 15
| iUnfavorable | 2,000 |Big bluestemececccemccamaccucaaa 110
i i ! 1Sidecats gramae-emeeec—ceeem—- 110
: | | |Texas needlegrassS——es=ccccaee= 1 5
| ] ! 1Silver bluestem——-ccee——o ceeem- 5
i i i IHairy grama----cecceceua ————— i 5
[] 1 ]
] ] I | |
Wilson i ] ! i !
LY P iClaypan Prairiee~eecccccccaaana |Favorable ! 6,000 {Little bluesteme—e———acao ———— i 45
i iNormal ! 4,500 {IndiangrasSeeeeeeeemeer———ene- ' 10
i !Unfavorable | 3,000 |Big bluesteMememme—eeccecccawn= L 10
| : : IVirginia wildrye—-ee=-—c=c=c -1 5
: ! ' iVine-mesquite——ceme—aau= —————— I 5
i i ! {Florida paspalume-——ee=ccaea-- i 5
| i ' |Sidecats grama--eee----- —————— I 5
i : 1 |Texas needlegrass——-eee=veaaa= 5
1 H | 1 5
= | :

1 See map unit description for the composition and behavior of the map unit. Map units 3, 13,
and 21 have urban components that are not rated.
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TABLE 7.--WOODLAND MANAGEMENT AND PRODUCTIVITY
{Only the soils suitable for production of commercial trees are listed in this table. Absence of an entry in a

column means the information was not available. Site index is calculated at age 30 for Eastern cottonwood
and at age 50 for all other species]

1 i Management concerns
{

)
Soil name and jordi- | T

Potential productivity
Equip= | ! i

i
i '
Common trees 1Site .}
t
1

T
T i
map symbol inationiErosion | ment |{Seedling! Plant | Trees to plant
isymbol hazard | limita-{mortal- |competi-} tindex
| ! ] tion | ity i _tion | { !
i i i i i i i l
i i ! ' | | ] i
Ambia i i i i ' i ] ]
lermcceccercmccean— i 2w |Slight ‘Moderate!Moderate|Severe |Water oake--=-- w====! 90 |Sweetgum,
! ! H i ! IWillow oake=mm=m- ~-==! 90 | green ash,
] | ! i ] {Green ashe~-e-mcwaaaa T T
] ] i ; i i | i
Annona i | ! i ! ) - 1 i
P bt ——————— i U4c |Slight |ModerateiSlight |Slight |Loblolly pine--wewa-- | 74 iLoblolly pine,
} i ! ! | iShortleaf pineeecew-- i 65 | slash pine.
i i } } ! }Southern red oak---=-} 65 |}
| ] ! ] i i i Co
Belk ! | ' ! v i ] ]
[T, ——————— i 2c |Slight |Moderate|{Moderate{Moderate|Sweetgumeeea- -=w--—~{ 90 |Eastern cottonwood,
i i { 1 i iWater oakee==-= ~e===} 90 | sweetgum,
] i i i ] |Eastern cottonwood--| 100 | green ash,
i i i i ] i : ! pecan.
] i 1 i i ] | i
Benklin ' ' ! ] ! | ! i
----------- «==-=ws] 20 {8light {Slight |Slight |Moderate{Eastern cottonwood--{ 100 |Pecan,
] ! ! ! i 1Green ash-w-aw- «====! 90 | black walnut,
| ] i ! ! | Sweetgumesmcmaecanan { 90 | eastern cottonwood,
! ] ! i i ] ! | green ash,
] i ! i i i ] | sweetgum.
] i ! i i i i |
Bernaldo i i | i 1 { i !
Jommc—cccem o m———— ! 20 1Slight |Slight |{Slight |Slight |Loblolly pine--waa-- i 90 jLoblolly pine,
! ! i ! ! ! |Shortleaf pine------! 80 | slash pine,.
1 1 i i ! |Sweetgum-————=-- wee==] —== | sweetgum.
i i ! i | iSouthern red oake===| —-~ |
i | i i | ' i |
Caspiana | ] ! ' ' ' 1 ]
e | 20 1Slight |Slight |Slight |e==e=v--{Green ash------ «===={ 75 |Eastern cottonwood,
B i { i | {Eastern cottonwood--{ 105 { sweetgum,
| ] i | ] iCherrybark oak------| 100 | American sycamore.
i i i i ! |PeCan=-ceacaciccceaca] aaa |
i ' i i ] |Sweetgum--ce~- —————— i 100 |}
i i i i | jAmerican sycamore~=--| --~ |
i i ; i i } ) i
Derly i ; ] i i ] i |
IR SRR ———e—e——— { 4w |Slight |Severe |[Moderate|{Severe |[Water oak------ we===} 70 |Water oak,
] i | ] | iWillow cake==== -====| 70 | sweetgum,
i ] i i ] i i ! willow oak.
i i i i i { i i
115: i i i i i i i i
Derly parteeece—e-- i 4w |Slight |Severe |Moderate}Severe |Water ocakee===- «e===! 70 |Water oak,
] i i i ] iWillow cakew=== ~====|{ 70 | sweetgum,
i ] i i ] ] i { willow oak.
i i i | ! i i i
Raino parte-~--ca-- ! 3w {Slight |[Moderate|Slight |Moderate{Loblolly pine==-----{ 80 |Loblolly pine,
i ] ] ] | iShortleaf pine~-----! 70 | shortleaf pine.
i i ] i i i | ]
Desha i ! | i i i ] i
16rmemcerece—cccaaa~ i 2w |Slight |Severe |Moderate|=-~--wa-|Green ashee=--- -====| 85 |Green ash,
i i i | ] jEastern cottonwood--{ 100 | eastern cottonwood,
| ! ¢ i ! |Cherrybark oak-=-=----{ 90 | cherrybark oak,
! H ! } ! {Nuttall oakm=meweaaa { 90 | Nuttall oak,
i i i ] i {Water oak<-=-=-w--a-{ 90 | water oak,
| ! 1 H { iWillow ocak-==== we=e=}{ 90 | willow oak,
i i ! ! d |Sweetgumeeeeececaaaa! 90 | sweetgum,
1 i i | ' | ] | Shumard oak.
1 { [ ] [} (] 1 (]
] ] | [} I i t |
Elbon ] |- i i ' { ] '
17y 18-cccccmcncaaa i 2c |Slight |ModerateiModerateiModerate Green ashe----- -=—===| 80 |Pecan,
i | ! ! i |Common hackberry«---|{ --=~ | green ash.
i ] ! | ' |Pecan--ecccacax N B
) 1 [ [} (] []
1 1 ) 1) 1 1

) i

See footnote at end of table.
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TABLE 7.--WOODLAND MANAGEMENT AND PRODUCTIVITY--Continued

1 Management concerns
)

Potential productivity
Ordi- | Equip- | i i

Soil name and 1
Common trees iSite

T i !
i H i ]
map symbol ination{Erosioh | ment |Seedling| Plant | i Trees to plant
i symbol jhazard | limita-{mortal- {competi-| {index|
i 1 | tion | ity | tion | H |
| i i i i i i i
i ] 1 | i | i i
120: : : | : | : | |
Freestone part----- ! 3w |Slight {ModerateiSlight {Moderate|Loblolly pine-=----- i 80 jLoblolly pine,
i i i i | {Shortleaf pine------ i 70 i slash pine,
i i ! i i |Sweetgumecemcncccna- \ 80 | shortleaf pine.
b I 1 [] [] t [] 1
I ] i ] ] 1 ] I
Hicota parte----ee-- E 40 ESlight ESlight 1Slight |Slight |Shortleaf pineee=--- t 59 |Loblolly pine.
] [] 1 ] )
i t ] ] ] ] ] ]
Guyton i ] : i ! ! i i
22=mmmmmm e i 2w |Slight |Severe |Moderate|-=ecec-e iLoblolly pine-we-wew= i 90 {Loblolly pine,
| i i i i iSlash pine-ececececae-- ! 90 | sweetgum.
i i i i 1 iSweetgum-=—=————ccae-a |-
i i | i i iGreen ash-w-ececeman- S
i H i 1 H ISouthern red ocak-we=| we- |
! | i ' ' IWater oakem-meeeeeaa- | ———
! i i ] ] | ] :
Har jo i i i i i i i |
e Y } U4w }Slight |[Severe |Moderate|{Moderate{Eastern cottonwood--| 80 {Eastern cottonwood,
i : i | ' iGreen ashe--eeeeeaea- | === | green ash,
i i i i i {Bur oake=eeeeeceeua- { === | bur oak.
i i i i | | ] i
Karma i ] i ! i i i i
i i 30 {Slight Slight |Slight {Slight |[Eastern cottonwood--] 90 |Eastern cottonwood,
! i ! | | |Pecanemmmeccecccccan | === | black walnut,
1 ! ! i i |Green asheesceccena-a | === | Shumard oak,
] ' ; i ] {Black walnut=----e-- | === | pecan,
] | ] ! | | i | green ash,
i i ] i ! ! i ! American sycamore.
(] 1 ] ] [] 1 [] 1
] I 1 ] ] ] ] I
Kaufman i i i i i i | |
29, 30-ccca—can—o ! 1w |{Slight |Moderate{Moderate|Severe |Eastern cottonwood--| 110 {Eastern cottonwood,
| i i | ! |Sweetgumeemmccccmaan | 100 | green ash,
i i | ' ' IWater oakeme—acaaaa- | === | pecan,
i i i i i iGreen ash--—---oeaaeo | === | sweetgum.
i i ! i i ' i i
Lassiter i ] ] i | i i i
32emm e me e i 2w |Slight |Severe |Moderate|Moderate|Eastern cottonwood=--} 100 jEastern cottonwood,
i i i ! i |Green asheeeecccaaaa | === | green ash.
i | i | | |Pecan-eececcmcccaaax RS
i i i i 1 |Black walnut--e--e-- | ==
i i i i i i i !
Muldrow ] ] i ' ] | ] i
35 e ! 2w |Slight |Moderate|Moderate|{Slight |[Green ashee-eeccee-- ! 90 |Green ash,
| i ! | ! L] T ——— ! 80 | American sycamore,
i i ] i | tWillow oaK=====a=az- | ==- | eastern cottonwood,
i i i i | iWater oaKe=mwomameaa | === | sweetgum.
i ' i ' | | Common hackberryeee-| --- |
i i i i ' i i i
Norwood | | i ] i i | i
----------------- ! 20 {Slight |{Slight |Slight |[Slight |Eastern cottonwood--| 100 |Eastern cottonwood.
1 ] 1 1 ) 1 1 ]
] ] ] | ] ] I ]
Redlake ] ] ; | i ' |
----------------- i 3w 1Slight |Severe |Moderate|Moderate|Eastern cottonwood--| 90 jEastern cottonwood,
i i i ] i {Pecan-—-——ccmcccmae-- | --- | pecan,
i ! | | i !Black walnute--cee-- | === | American sycamore,
E i | | i iGreen asheeeecececcea-e | === | green ash.
i i i i i i i i
Roxton i i i i i ! i i
L bt ! 3w |Slight |Severe |Severe |Severe |Water cake~eewcecmuu- i 80 |Pecan,
' ! ! ] ! iGreen asheeemececawe- i === | green ash,
i i ] | ' |Eastern cottonwood--] 90 | eastern cottonwood,
t ] 1 1 1 1 1 1
t I 1 1 ] ] ] I
Severn i | | i ] i i
42, H3ecocccccanaas | 20 }Slight |Slight {Slight |Moderate|Eastern cottonwood--) 100 |Eastern cottonwood,
; | I 1 i |Pecan-mmmeccccecena- ! 76 | American sycamore,
H H i H H { Common hackberry----{ 76 | pecan,
i i i ! i } i ! black walnut,
i i i 1 i i | | sweetgum.
i i ! ' 1 ' | ]

See footnote at end of table.
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TABLE 7.--WOODLAND MANAGEMENT AND PRODUCTIVITY--Continued

T

Management concerns Potential productivity
T

T T T
I 1 ] ]
Soil name and iordi- | 1 Equip-] 1 T i H
map symbol inationiErosion | ment |Seedling| Plant | Common trees iSite | Trees to plant
{symbol hazard | limita-|mortal- |competi-| }index|
i i | tion |} ity i  tion | } '
i i i i | i i i
i | | ! ! ] i i
T4y: | ! ! | | | ! :
Severn partewecee-- i 20 {Slight {Slight |Slight |ModeratejEastern cottonwood--| 100 }Eastern cottonwood,
! ! ! ! ! |Pecanacceccoccanaanx i 76 | American sycamore,
i ! ! i ! | Common hackberry----{ 76 | pecan,
i ] ] i i ' i ! black walnut,
i i i i | ! i i sweetgum.
| i i i i i i i
Kiomatia part------ i 2w |Slight {Moderate{Moderate{Moderate|Eastern cottonwood--{ 100 {Eastern cottonwood,
i 1 i 1 i |SweetgUMeccccccanman i 95 | sweetgum,
! | H | i ! i i black walnut,
E‘ b ! ! ] ! ! ! American sycamore.
] 1 1 1 ] t []
' I I I I ] ] ]
Trinity i i i i ] i ] ]
47, U48-wwee= ——————— i 1w (Slight {Severe |Moderate|Severe |Eastern cottonwood--| 106 |Eastern cottonwood,
! 1 i ] ! 1Pin ocakem=ecemccacaaaa | ==~ | green ash, pecan,
i i i i H jGreen ashe—m—=ma- www} ==~ | sweetgum.
i | i ] i i i i
Varro ! ] | ! i ] ] i
50-cceeenaan ——————— { 1w (Slight |Severe [Moderate|Severe |[Eastern cottonwood--| 110 |Eastern cottonwood,
i ] ! ] | iWater oak--=e-cccaaa i 100 | water oak.
i i i ! H IWillow Oakemmcomewn ) ame !
i i ] ) i i i i
Whakana ] ' i i i ] i i
51, 52=ceme=c- -====] 30 |Slight {Slight |Slight |Moderate{Loblolly pine-===--- i 80 {Loblolly pine,
i i i i ! {Shortleaf pine------ { 70 | slash pine,
i i ! i ! |Sweetgum-cecccman—-- i 80 | sweetgum,
i i i i 1 iSouthern red oak---~} 70 | southern red oak.
1 1 ] ] 1] 1 1 ]
' ] ] ] 1 4 1 ]
153: ! | ' | | | | !
Whakana parfe------{ 30 {Slight {Slight |[Slight |[ModerateiLoblolly pine-~=-----] 80 |Loblolly pine,
] i ] i ] {Shortleaf pine-ee-e- ! 70 | slash pine,
] i 1 i ! iSWweetgumemeenemannax i 80 | sweetgum,
i i i i i iSouthern red oak----{ 70 | southern red oak.
(] ] ] 1 1 (] 1 ]
] ] ] I ] ] ] i
Porum part--------- | Ue |Slight |Moderate!Moderate{Moderate!Shortleaf pine------ i 60 |Shortleaf pine,
H ! ! 1 { {Southern red oak----{ 60 | loblolly pine.
1 [} ] ] (] [ [] 1]
1 t ] ] ] I ] I
Woodtell ! : ] ' i i i ]
55 emm e ---! Uc |[Slight |[Moderate{Moderate{Moderate|Loblolly pine-eececea- } 70 |Slash pine,
i ! ' ! | loblolly pine.
(] 1 ] (]
1 | [] 1

i {Shortleaf pine-e-m-- I 60
(]
]

1 See map unit description for the composition and behavior of the map unit. Map units 3, 13, and 21
have an urban component that is not rated.



LAMAR AND DELTA COUNTIES, TEXAS

[Only the soils suitable for production of commercial trees are listed in this table]

TABLE 8.-~WOODLAND UNDERSTORY VEGETATION
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Total production
T

1) T T
] ] ]
Soil name and ' ' Characteristic vegetation | Composition
map symbol | Kind of year | Dry weight | |
[] t [] []
] [} ] |
i ] Lb/acre 1 H Pect
] 1 ] ]
] ] ] ]
Ambia i ! ! !
[ ettt {Favorable | 6,000 |Panicumececcmmccccccccccccccccccccccc e e H 20
{Normal ! 3,500 !Beaked panicuMeesc—ccmcccmmomamccccccuaana= ! 15
iUnfavorable ! 1,500 |Sedgemmmmmmmmmccccc e secr e m— e e ——————— ! 15
| | |PaspaluMe-eeeeceemamemccmcececom e emem ! 15
i | IVirginia wildryee~ememccccmccccacecmcenn—— ! 10
) 1 1 i
] 1 ] ]
Annona 1 ! ! !
e iy iFavorable ] 2,500 iLittle bluestem—=ececemummmcccccccccccena—— ! 15
i Normal ] 2,000 {Brownseed paspalulM=-eece-ccccccccccccocacean ! 15
iUnfavorable | 1,000 ' PANiCUMe-eneecccccccccccccccecemeccncc—c—aa ! 15
i i lIndiangrass——ececemcmcccmccccccommnnm e ! 10
i i iLongleaf uniola---ewewewmmmcmcccccccc e a——a ! 10
! ! |PUrpletop=memmmcme o e e e oo | 5
1 1 (] []
] ] ] ]
Belk ] i i ]
R iFavorable | 5,000 iBroomsedge bluestem--eeewecemmmoccoccccaaa- ! 15
iNormal 1 3,500 |PUrpletop=cececrcemmm o e cccccceccc—— e ! 15
iUnfavorable i 2,000 |Sedge-===mmmecmmmmmm e ccmmccae— oo -1 15
i i 'Little blueSteMe--—em—mmeeecccerccccccccccco= ! 10
i ! 1 T e Lt EE LTS ! 10
! i |Beaked panicCulle=e--ecemmccccccccccccaanenao ! 10
H ! ISwitchcaneeceecemccmc e cmccmccccccccmeeee ! 5
1 1 1
t 1 t
Benklin H ! !
femmcommm e {Favorable | 4,000 |Beaked paniCuUmMe—eeeeeccecermmoccmcccceceeee 10
iNormal | 3,000 LY 17 T TP —— 10
tUnfavorable 1 2,000 iLongleaf uniola-===- 10
i | !Common greenbrier 10
i | {Virginia wildrye—-eeeecemaccmccccccccccnaa- 5
E | ISwitchcane-meeememmcccccccccccccmmcccmccc——— E 5
1 []
] 1 [} ]
Bernaldo i ! ! !
Tommmmmmm oo m o iFavorable 1 2,500 |Pinehill bluesteme=ememeececmmmocococccaoaeo ! 20
iNormal ] 2,000 |Beaked panicuMe--ececccmemmcmcccccccmmaaaaa ! 20
iUnfavorable H 1,500 ILongleaf uniolae=—=vececccccccencmnnnnnaaan ! 20
i ! I PANiCUM==mm e e e e e e m e ! 10
i H IPUrpletop————co——mmm e E 5
[] 1
1 1 [} 1
Caspiana | i | ]
9m-ommmmmm e iFavorable ' 8,000 iVirginia wildrye--=—--=cemmcccccccaconcano—o ! 15
iNormal | 6,500 |Beaked panicumMe-ecececececcmemmmmmccccccccccaan ! 10
iUnfavorable i 5,000 lIndiangrass—eee-cecmccmmmmcmcccccccmme——aan ! 10
i H ILittle bluesteMememememccccccccceccomococacanw ! 10
i H |Switchgrass———c—cccmcemm e ! 10
i ] ISedgemmmmmmcecmenm e eee oo ' 10
i i ISwitchCaneemmmemecccccccccmcsecccccmcc—mma— ! 10
1 ] 1 ]
1 1 | ]
Derly i i ! i
R {Favorable ! 6,500 IFlorida paspalufleeesm=cocccccmmccoeeomammaa= ! 15
iNormal ] 4,500 1Virginia wildryeeeeeecesemcmcccccceneaaaaan ! 15
iUnfavorable i 3,000 ILittle bluesteMemmmccmcccmcccameccmc—c e ! 10
i ] IBeaked panicumMe-ececccmcmmmmmccccccomaaeaae : 10
i H 1Giant CAne-=emecmcccmcm e ! 10
i ! ' PaniCuMememmeececcecmrccccccccccr—cm e ——————— ! 10
i | |Redtop panicCufle-eec—cccccemmommcmcccccccmean ! 10
i ! ICarolina jointtaileeeececcmemmmccccccccaaa= ! 5
1 t 1
1 [

See footnote at end of table.
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TABLE 8.--WOODLAND UNDERSTORY VEGETATION--Continued

SOIL SURVEY

Total production

1Cattailemmccccccrccccrnccccccnccccecn s —~——-]
]

] ] t
Soil name and 1 H Characteristic vegetation { Composition
map symbol | Kind of year | Dry weight E H
[] 1 [
| 1 1l 1
T T Ib/acre | T SE
1 ] ] i
115; ] ] i '
Derly parte--e-=-- ~|Favorable | 6,500 {Florida paspalumMe-cecccccmrrmcccaccccaaaaa- i 15
iNormal H 4,500 1Virginia wildryeee-eccccccececcnccccacncaaax | 15
{Unfavorable ! 3,000 jLittle bluestem-ececcncmcamccccncracenancas ) 10
H | |Beaked panicumMeeewececcccenerccaccnacrccaacas H 10
' ] iGlant cane=mcecccmcccccmmcccc e ! 10
H | {Panicumececnnrccccncnccnnn-- B T L ! 10
i | |Redtop panicuMe-meecccccccmc e ccccmna ! 10
H 1 ECarolina Jointtallewesmcccccnmmmcccc e e | 5
i i i i
Raino parte-ccece-e {Favorable ! 2,500 iLittle bluesteMeecrecancccecrccccemancacnaan ! 15
{Normal | 1,750 iBeaked paniQuMeeeececcacccoccccccoccccnaaa- 15
{Unfavorable ! 1,000 iLongleaf uniola 15
! ! }Purpletop 10
i | IPanicumeec e cc e e ce e ccecc e | 10
i | i ]
Desha ! ] i i
1fmememccmnccccn—= -|Favorable | 3,000 {Virginia wildryee-c-cccmccccccmmmcccmaanaa- { 15
{Normal ! 2,500 |Switchgrasseecccmmmcrcacrccccrrccacrcccaaa- i 15
iUnfavorable H 2,000 | Sedge-mmcmmecc e e rrc e e e ! 15
! ! | Beaked paniCuMeeee-ceccccercmcnvcaccrmeenane i 10
! ! jUniolameecccccrccnccccacmrccccrcmcnacccnaan ! 5
1 ! {Redtop paniCuMe=—cecccacccccccncaacccmanaaa H 5
) | |Peppervingeececccncrreccaca- B LT T . 1 5
' ! ' ]
Elbon ' ! i ]
17, 18wecccccmccanan |Favorable | 6,000 L { T L L T EET T P | 15
{Normal | 5,000 {Virginia wildrye-eeeeeccccacccmmccacccmana- { 10
{Unfavorable / 3,500 |Beaked panicuM--eemccccwcaccamnmccaccrcnca- H 10
: ! 1Panicume-=cecaccrmrmcc e neem i 10
{ ! {Switchcang=emoceccaccccmccnccnmcnccccmcaaaa ! 5
| ! {Purpletop~=~mececreccccncccccccccccccccciaas | 5
| H jLittle bluesteMeceemccccncmcrccccccrcaanaea | 5
) | iMississippl dropseed-=ceccmemcccccccancaanaa | 5
1 | EFlorida paspaluMeecececcrmrcccnccreccccccan—-" 1 5
1 1 []
i ] [ i
120: ] ] ! |
Freestone partee--- |Favorable | 2,500 iLittle bluesteMeeecacnaax e m e e ——————— | 15
{Normal i 1,750 |Beaked paniCu---eee-cecmeccccccnecccacncax i 15
iUnfavorable | 1,000 iLongleaf uniolagee-meccecmcmacaccccccmccana= H 15
{ } {Purpletop-=~e~rececercmce e e e e ccnae—— ) 10
| ! |Panicum-eececccrrccccnrmrccccracrccc e ! 10
| ! ] !
Hicota part------- -|Favorable H 5,000 |Broomsedge bluestemMeccmcecccnccrcaccancacca 1 15
{Normal H 3,000 iBeaked paniCuMe--cecceccacacncrccaccccccanaa ! 10
iUnfavorable | 1,000 iLongleaf uniola-eweccecrcccamcccccacanan =] 10
| ! {Panicum-e-—ccccnccccrcrcccrrcccca e H 10
{ | 1Sedgemmmmmcr e cee e | 10
| ! |PaspaluMeecmeccccrrm e 1 10
! | jPurpletope=mceccccrcrcccccccccrcncrcenccnne- ! 5
! ! ! !
Guyton ! | i !
- |Favorable i —— |Sedge-mmmmmmcccc e mrrccccmr e m e naa- | 50
iNormal ! 1,800 {Broomsedge bluesteme-cacmcccccccnmcccncaaa. ! 15
iUnfavorable ! -—— EFlorida paspaluMe-emeccacecccncrcccarencnca- 15
| ! i
Har jo ! i i
4 B R -{Favorable | 4,500 {Bushy bluesteM~-—weecrecwccecec e caaaae 20
|Normal ! 3,600 WilloWrwercme e cccmcccccancaa 15
|Unfavorable ] 3,000 |Eastern cottonwood 15
} ) 1Switchgrasseeemenccccrnmccnnrcnccccrrcmace~ 10
| | lIndiangrassS~eceeeecacacrarccrcccccccccccneaa | 5
i ! 1Big bluestem—cmemcuccomc e cccccceraae- H 5
! | iLittle bluesteMemcocccmcccrranecccancacaaan ! 5
| ' |Beaked panicum ] 5
! ! iSedgermamemmcmcceccnanan i 5
i i 5
i H

See footnote at end of table.
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TABLE 8.--WOODLAND UNDERSTORY VEGETATION--Continued
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Total production
LB

T T T
i I i.
Soil name and | i Characteristic vegetation i Composition
map symbol | Kind of year { Dry weight | i
1] ] 1 ]
] ] ] |
i T Lb7acre H T T3
1 i —_— ' | —
] ] ] 1
Karma | ! ! ]
28-mmm e e jFavorable i 5,500 |Big blueSteMe=-emcecmcccccccaccacmacacaaaao ! 25
{Normal H 3,800 lIndiangrasse=eme=mecmccccccmccmccmcmmceeeee ! 15
iUnfavorable ' 2,600 iLittle bluesSteme—mcemcceccccamcacccacccaa H 10
] ! ISWitchgrasse=mmmmeomeomom oo mo oo ! 5
i ' {Beaked panicume—ee—cmcccoaeac e ccaeeaeeo ! 5
i ] i i
Kaufman ! ! ! !
29, 30----ccmoemeeo |Favorable | 7,500 {Virginia wildryeeeeeeesmocccooaaaooooo S 15
iNormal | 4,500 |Sedgemememcmemcmcccccm e e ] 10
iUnfavorable ' 3,000 |Beaked panicuMecesececcemmcammcmccmcccaaaas ! 10
i i |Eastern gamagrasS-----—-m—-m—cmcmoomcomoaao ! 10
i i JAmerican elM——e—o— o oo oo ! 10
i ] iCanada wildryemmeeemeomcmccmcccccccemeeeee ! 5
i i |SWwitchgrassmemmmccccmm oot ! 5
i i 1 IndiangrassS—-—-ecmcmmcccocccccecmeeec——eee ! 5
| i {Vine-mesquite-—=mmmmmmmccm e ! 5
! i |Panicumeemereccccccmcmcmcnmmcccccccncmne—en ! 5
i ! {BuffalograsS—ememcecmmcmmccccmcccccmcmmeaa— ! 5
| ! | SUGArDErry——mmmmecm oo mcec e cmccmeaee { 5
i ! !Eastern cottonwood=memmmcccccccccccccmcee ! 5
1 [] 1 ]
] ] 1 I
Lassiter | ] i ]
- {Favorable | 5,000 T F-4 - D e T H 20
iNormal | 4,000 {Beaked panicum—————ccmmmmmm oo ! 10
iUnfavorable | 2,500 |Panicumeesccsccnacacacccccccccacncccaceracn ! 10
| ] ILongleaf uniola—————-—cccocmmmcucenmammane ! 10
i | iLittle bluesStemmmmm