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builders, or homebuyers; for conservationists, recreationists, teachers, or
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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 Agricultural 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.

Major fieldwork for this soil survey was completed in the period 1973-1977.
Soil names and descriptions were approved in 1977. Unless otherwise indicat-
ed, statements in the publication refer to conditions in the survey area in 1977.
This survey was made cooperatively by the Soil Conservation Service and the
Texas Agricultural Experiment Station. It is part of the technical assistance fur-
nished to the Trinity-Neches Soil and Water Conservation District.

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 scils that could have been shown at a larger mapping scale.

Cover: An improved pasture of coastal bermudagrass. The soil is
Wolfpen loamy fine sand.
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Foreword

The Soil Survey of Henderson County contains much information useful in
any land-planning program. Of prime importance are the predictions of soil be-
havior 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 environ-
ment.

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.

M&WW

George C. Marks
State Conservationist
Soil Conservation Service

vii



| ]|

BILENE [® ‘

, ABILE
®] EL PAS J
. 11

APPROXIMATE SCALES \

0 50 100 .
1 i
MILES

(4] 100 200
—l 1t 1 1
KILOMETERS

* State Agricultural Experiment Station

1

@ |FORT W RTH{

' ATHENS
%

AN

HOUSTON [@

S\

8},/CORPUS CHRISTI

COLLEGE STATION
b}

Location of Henderson Counly in Texas.




SOIL SURVEY OF HENDERSON COUNTY, TEXAS

By Don T. Hatherly and Major D. Mays, Soil Conservation Service,
Thomas H. Holt, soil scientist, Soil Conservation Service,
assisted in field mapping

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

HENDERSON COUNTY is in the eastern part of
Texas. Athens, the county seat, is located near the
center of the county. In 1973 the estimated population of
the county was 29,600.

The county is irregular in shape, measuring about 22
miles from north to south and about 41 miles from east
to west. It covers 945 square miles, or 604,800 acres.
The land surface is nearly level to undulating and steep.
The elevation ranges from about 270 to 700 feet above
sea level. The county is dissected by many streams.
Drainage in the western half of the county flows west-
ward towards the Trinity River, and drainage in the east-
ern half flows eastward to the Neches River. About 55
percent of the county is pastureland, 34 percent wood-
land, 7 percent water area, and 4 percent urban land
and cropland.

The eastern half of Henderson County is on the west-
ern edge of the East Texas Timberlands Resource Area.
The west-central part is in the Texas Claypan Land Re-
source Area, and the exireme western part is in the
Blackland Prairies Land Resource Area. The soils in East
Texas Timberlands Area formed under forest vegetation
and are dominantly light colored and sandy and loamy.
The soils in the Texas Claypan Area formed under grass
and hardwood tree vegetation and are dominantly light
colored and loamy. The soils in the Blackland Prairies
Areas formed under grasses and are dominantly dark
colored, loamy and clayey. Slope is the main manage-
ment concern on the soils of this survey area. The soils
are susceptible to sheet and gully erosion.

General nature of the county

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

History

Henderson County was created and organized in 1846
from parts of Houston and Nacogdoches Counties. It
was named for Governor J. Pinckney Henderson who
served as Governor of Texas from February 19, 1846 to
December 21, 1847.

Buffalo is said to have been one of the first settle-
ments in the county and served as its first county seat.
Only the old site of this settlement remains today.
Athens was designated the county seat in 1854.

The westward expansion of the railroad reached
Athens in 1880 and gave the county its first railroad
shipping point. Prior to construction of the railroads, the
Trinity River was very important in the transportation of
products exported from the county. Oil was discovered in
Henderson County in 1934.

Agriculture

Agriculture in Henderson County has changed drasti-
cally over the years. During the early development of the
county, farming was the main agricultural enterprise and
cotton was the main crop. Cattle, hogs, and sheep were
raised mainly for subsistence. Farming has declined,
however, and many old cropland fields plus many areas
cleared of timber have been established as pasture for
beef cattle. For example, in 1919 there was about
88,000 acres of cotton in the county. In 1975 there was
about 200 acres.

The main agricultural enterprise in Henderson County
is beef cattle. Livestock operations are primarily cow-
calf. As of 1975 there was about 200,000 acres of
Coastal bermudagrass pastures with another 50,000
acres of pasture in such grasses as lovegrass and bahia-
grass. Supplemental feeding is generally heavy. A large
amount of Coastal bermudagrass hay is produced each
year, and much of it is used as supplemental feed during
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the winter months. The raising of hogs and horses is
also important to the economy of the county.

Corn, peas, peanuts, and some grain sorghum are the
main crops. Farming operations are dryland and are
small to medium sized.

Natural resources

Soil is one of the most important natural resources in -

the county. The production of livestock forage is a major
source of livelihood for many of the people.

Oil and gas are obtained from numerous wells in the
county. These wells are a source of income for some
landowners. The drilling and servicing of oil and gas
wells provides employment to many people.

Sand, gravel, and clay are mined commercially. The
sand and gravel are used mainly in construction, and the
clay is used in the manufacturing of brick and pottery
products.

Large amounts of easily mined lignite are in the west-
ern part of Henderson County.

Climate

Henderson County is hot in summer but cool in winter
when an occasional surge of cold air causes a sharp
drop in otherwise mild temperatures. Rainfall is uniformly
distributed throughout the year, reaching a slight peak in
spring. Snowfalls are infrequent. Annual total precipita-
tion is normally adequate for corn, grain sorghum, and
peas.

Table 1 gives data on temperature and precipitation
for the survey area, as recorded at Athens, Texas, for
the period 1954 to 1975. Table 2 shows probable dates
of the first freeze in fall and the last freeze in spring.
Table 3 provides data on length of the growing season.

In winter the average temperature is 50 degrees F,
and the average daily minimum temperature is 39 de-
grees. The lowest temperature on record, which oc-
curred at Athens on January 24, 1963, is 9 degrees. In
summer the average temperature is 82 degrees, and the
average daily maximum temperature is 94 degrees. The
highest recorded temperature, which occurred on August
14, 1969, is 110 degrees.

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

Of the total annual precipitation, 22 inches, or 55 per-
cent, usually falls in April through September, which in-
cludes the growing season for most crops. In 2 years out
of 10, the rainfall in April through September is less than
16 inches. The heaviest 1-day rainfall during the period
of record was 6.90 inches at Athens on May 10, 1968.

SOIL SURVEY

Thunderstorms occur on about 50 days each year, and
most occur in spring.

Snowfall is rare; in 60 percent of the winters there is
no measurable snowfall. In 20 percent, the snowfall,
usually of short duration, is more than 2 inches. The
heaviest 1-day snowfall on record was more than 2
inches.

The average relative humidity in midafternoon is about
60 percent. Humidity is higher at night, and the average
at dawn is about 80 percent. The percentage of possible
sunshine is 70 in summer and 50 in winter. The prevail-
ing wind is from the south. Average windspeed is high-
est, 14 miles per hour, in spring.

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

Climatic data for this section were especially prepared
for the Soil Conservation Service by the National Climat-
ic Center, Asheville, North Carolina.

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.”
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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
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 woodland, engineers, plan-
ners, developers and builders, homebuyers, 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
ptanning 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. General ratings of the potential
of each, in relation to the other map units, for major land
uses, are given in the map unit description. Soil proper-
ties 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 prob-
ability of soil problems persisting after such practices are
used.

Each map unit is rated for cultivated farm crops, pas-
ture, woodland, urban uses, and recreation areas. Culti-
vated farm crops are those grown extensively by farmers
in the survey area. Pasture refers to land in improved
grasses. Woodland refers to land that is producing either
trees native to the area or introduced species. Urban
uses include residential, commercial, and industrial de-
velopments. Recreation areas include campsites, picnic
areas, ballfields, and other areas that are subject to
heavy foot traffic.

Forested soils on uplands

This group of soils makes up about 63 percent of the
county. The major soils are in the Pickton, Wolfpen,
Woodtell, Freestone, Bernaldo, Cuthbert, and Trawick
series. These are gently sloping to steep soils on up-
lands. They have a sandy or loamy surface layer and
loamy or clayey underlying layers. They are well drained
or moderately well drained and are moderately perme-
able to very slowly permeable.

Most areas of the soils are in pasture or woodland, a
much smaller acreage is in crops. Improved pastures
consist mainly of Coastal bermudagrass, common ber-
mudagrass, and lovegrass. Wooded areas are in hard-
wood trees or a mixture of hardwood and pine trees.
Crops are mainly peas, peanuts, or corn.

1. Pickton-Wolfpen

Sandy, moderately permeable, well drained, gently slop-
ing to moderately steep soils

This map unit is made up of soils that have slopes of
1 to 15 percent. It covers about 45 percent of the
county. Pickton soils make up about 41 percent of the
unit; Wolfpen soils, about 22 percent; and other soils,
such as Cuthbert, Tonkawa, Larue, Nahatche, and Ber-
naldo soils, the remaining 37 percent (fig. 1).

The gently sloping to moderately steep Pickton soils
are on high broad ridgetops and side slopes on uplands.
These soils typically are very friable, slightly acid, loamy
fine sand in the upper 50 inches. This layer is brown in
the upper part and light yellowish brown in the lower
part. Below this, to a depth of 80 inches, is firm, medium
acid, strong brown sandy clay loam with reddish mottles.

The gently sloping to strongly sloping Wolfpen soils
are on slightly lower broad ridgetops and side slopes on
uplands. These soils typically have a surface layer of
very friable, neutral, loamy fine sand about 28 inches
thick. It is brown in the upper part and pale brown in the
lower part. Below this, to a depth of 80 inches, is firm
sandy clay loam. It is yellowish brown and medium acid
in the upper part and is gray and very strongly acid in
the lower part.
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Figure 1.—Typical pattern of soils and underlying material in Pickton-Wolfpen map unit.

The sandy Tonkawa and Larue soils are on broad high
ridgetops and side slopes. The loamy Cuthbert soils are
on the lower side slopes, the loamy Nahatche soils are
on bottom lands of major streams, and the loamy Ber-
naldo soils are on broad ridges of the lower hills.

These soils are used mainly as pasture, but some
areas are cultivated.

Potential for pasture and cultivated crops is medium
and the deep sandy surface layer is the most restrictive
feature. Suitable pasture grasses are deep rooted plants
such as Coastal bermudagrass and lovegrass. If these
soils are cultivated, the main crops are peas, peanuts,
and corn.

Potential for woodland is also medium. Potential for
most urban uses of these areas, is medium. Corrosivity

to concrete is the most limiting feature. Potential for
recreational use is medium, mainly because of the sandy
surface layer.

2. Woodtell-Freestone

Loamy, very slowly permeable and slowly permeable,
moderately well drained, gently sloping. to moderately
steep soils

This map unit is made up of soils that have slopes of
1 to 15 percent. It covers about 9 percent of the county.
Woodtell soils make up about 49 percent of the unit;
Freestone soils, about 11 percent; and other soils, such
as Cuthbert, Bernaldo, Wolfpen, Pickton, and Nahatche
soils, the remaining 40 percent.
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The gently sloping to moderately steep Woodtell soils
are on narrow ridgetops and side slopes on uplands.
These soils typically have a surface layer of friable loam
about 8 inches thick. It is very dark grayish brown and
medium acid in the upper part and is brown and slightly
acid in the lower part. From 8 to 20 inches is firm, very
strongly acid, red clay. Below this, to a depth of 80
inches, is firm, very strongly acid, mottled clay loam over
firm, very strongly acid, mottled sandy clay loam.

The gently sloping Freestone soils are on broad ridge-
tops on uplands. These soils typically have a surface
layer of very friable, strongly acid, brown fine sandy loam
about 14 inches thick. From 14 to 34 inches is firm,
strongly acid, brownish yellow sandy clay loam over firm,
very strongly acid, mottled brownish sandy clay loam.
Below this, to a depth of 80 inches, is very firm clay that
is very strongly acid. It is mottled in the upper part and is
moderately alkaline and gray in the lower part.

The loamy Cuthbert soils are on side slopes. The
loamy Bernaldo soils are on broad ridgetops of the lower
hills. The sandy Wolfpen and Pickton soils are on the
higher ridgetops and side slopes, and the loamy Na-
hatche soils are on bottom lands.

The soils of this map unit are used mainly as pasture,
but some small areas are cultivated.

Potential for pasture is high. Suitable pasture grasses
are Coastal bermudagrass, common bermudagrass, love-
grass, and bahiagrass.

Potential for cultivated crops is medium. The hazard of
erosion is the main limiting feature. If these soils are
cultivated the main crops are corn, peas, and peanuts.

Potential for woodland is also medium. Potential for
most urban uses of these soils is low. Shrinking and
swelling with changes in moisture, low strength, corrosi-
vity to uncoated steel, and wetness are the most limiting
features. Potential for recreational use is medium, mainly
because of slow permeability and wetness.

3. Bernaldo

Loamy, moderately permeable, well drained, gently slop-
ing soils

This map unit is made up of soils that have slopes of
1 to 4 percent. It covers about 5 percent of the county.
Bernaldo soils make up about 75 percent of the unit, and
other soils, such as Gallime, Wolfpen, Larue, Freestone,
and Nahatche soils make up the remaining 25 percent.

Bernaldo soils are on broad low ridgetops on uplands.
These soils typically have a surface layer of very friable,
fine sandy loam about 16 inches thick. It is brown and
slightly acid in the upper part and yellowish brown and
medium acid in the lower part. Below this, to a depth of
80 inches, is friable, sandy clay loam. It is strongly acid
and brownish in the upper part and is very strongly acid
and mottled brownish and grayish in the lower part.

The loamy Gallime and Freestone soils are on slightly
higher, broad ridgetops than Bernaldo soils. The sandy

Wolfpen and Larue soils are on high ridgetops and side
slopes, and the loamy Nahatche soils are on bottom
lands.

The soils of this unit are used mainly as pasture.
Some areas are cultivated, and some areas are used for
commercial timber.

Potential for pasture is high. Suitable pasture grasses
are Coastal bermudagrass, common bermudagrass, love-
grass, and bahiagrass.

Potential for cultivated crops is high. The hazard of
erosion is the main limiting feature. If these soils are
cultivated, the main crops are corn, peas, and peanuts.
Potential for woodland is also high. Potential for most
urban uses is medium. Low strength and wetness are
the most limiting features. Potential for recreational use
is high.

4. Cuthbert-Trawick

Gravelly, loamy, moderately slowly permeable, well
drained, moderately steep to steep solls

This map unit is made up of soils that have slopes of
12 to 30 percent. It covers about 4 percent of the
county. Very gravelly Cuthbert soils make up about 36
percent of the unit; Trawick soils, about 14 percent; and
other soils, such as Kirvin, Elrose, Larue, Pickton, and
S;Jngravelly Cuthbert soils, the remaining 50 percent (fig.

The moderately steep to steep Cuthbert soils are on
side slopes on uplands. These soils typically have a
surface layer of very friable, slightly acid, brown very
gravelly fine sandy loam about 4 inches thick. From 4 to
24 inches is firm, very strongly acid, red clay containing
ironstone fragments. Below this, to a depth of 62 inches,
is very firm, very strongly acid, stratified layers of strong
brown sand, soft sandstone, and gray shale.

The moderately steep Trawick soils are on side slopes
on uplands. These soils typically have a surface layer of
very friable, slightly acid, dark reddish brown gravelly fine
sandy loam about 7 inches thick. Below this, to a depth
of 72 inches, is firm red clay that is medium acid in the
upper part and very strongly acid in the lower part. The
lower part also contains partially weathered glauconite.

The less sloping loamy Kirvin and Elrose soils are on
foot slopes. The sandy Larue and Pickton soils are on
high narrow ridgetops.

The soils of this map unit are used mainly as wood-
land. They are not suited for cultivated crops.

Potential for woodtand is medium. Steep slopes, gravel
content, and occasional rock outcrops are the most limit-
ing features. Native trees are mainly shortleaf pine and
various species of hardwoods.

Potential for pasture is medium. They are difficult to
establish because of steep slopes, gravel content, and
occasional rock outcrops. Suitable pasture grasses are
Coastal bermudagrass, bahiagrass, and lovegrass.
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Figure 2—Typical pattern of soils and underlying material in Cuthbert-Trawick map unit.

Potential for most urban uses is low. Slope and low
strength are the most limiting features. Potential for rec-
reational use is low. Slope and gravel on the surface
restrict use of this map unit for camp areas, picnic areas,
playgrounds, and paths and trails.

Savannah soils on terraces and uplands

This group of soils makes up about 23 percent of the
county. The major soils are in the Axtell, Freestone,
Derly, Rader, Crockett, and Deport series. These are

nearly level to strongly sloping soils on terraces and
uplands. They have a loamy or clayey surface layer and
loamy or clayey underlying layers. They are moderately
well drained to somewhat poorly drained and are very
slowly permeable to slowly permeable.

Most areas of the soils are in pasture or woodland. A
much smaller acreage is in crops. Improved pastures
consist mainly of Coastal bermudagrass, common ber-
mudagrass, or lovegrass. Wooded areas are in hardwood
trees, mainly post oak. If these soils are cultivated, the
main crop is corn.
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5. Axtell-Freestone

Loamy, very slowly permeable and slowly permeable,
moderately well drained, gently sloping to strongly slop-
ing soils

This map unit is made up of soils that have slopes of
1 to 12 percent. It covers about 17 percent of the
county. Axtell soils make up about 50 percent of the unit;
Freestone soils, about 20 percent; and other soils, such
as Silawa, Dutek, Styx, Eufaula, Kaufman, Trinity, and
Nahatche soils, the remaining 30 percent (fig. 3).

The gently sloping to strongly sloping Axtell soils are
on broad ridgetops and side slopes on terraces. These
soils typically have a surface layer of friable, medium
acid, brown loam about 6 inches thick. From 6 to 13
inches is very firm, very strongly acid, red clay loam.
From 13 to 48 inches is very firm, mottled brownish and
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grayish clay. The clay is very strongly acid in the upper
part and slightly acid in the lower part.

From 48 to 80 inches is stratified gray shale and
yellowish brown soft sandstone.

The gently sloping Freestone soils are on broad ridge-
tops on terraces. These soils typically have a surface
layer of very friable, strongly acid, brown fine sandy loam
about 14 inches thick. Extending from 14 to 34 inches is
firm, strongly acid, brownish yellow sandy clay loam over
firm, very strongly acid, mottled brownish sandy clay
loam. Below this, to a depth of 80 inches, is very firm
clay that is very strongly acid and mottled in the upper
part and is moderately alkaline and gray in the lower
part.

The sandy Dutek, Styx, and Eufaula soils and the
loamy Silawa soils are on broad ridgetops and on side
slopes. The loamy Nahatche soils are on bottom lands.

Clayey and loamy ‘sediments

Sandy sediments /

Figure 3.—Typical pattern of soils and underlying material in Axtell-Freestone map unit.



The soils of this unit are used as pasture, but some
small areas are cultivated.

Potential for pasture is medium. Suitable pasture
grasses are Coastal bermudagrass, common bermuda-
grass, and lovegrass. Potential for cultivated crops is
medium. The hazard of erosion is the main limiting fea-
“ture. If cultivated, the main crop is corn.

Potential for most urban uses is low. Shrinking and
swelling with changes in moisture, low strength, wetness,
and corrosivity to uncoated steel are the most limiting
features. Potential for recreational use is only medium,
mainly because of very slow and slow permeability and
wetness.

6. Derly-Rader

Loamy, very slowly permeable, poorly drained and mod-
erately well drained, nearly level soils

This map unit is made up of soils that have slopes of
0 to 1 percent. It covers about 4 percent of the county.
Derly and Rader soils make up about 70 percent of the
unit; and other soils, such as Axtell, Freestone, Wilson,
Deport, and Burleson soils, the remaining 30 percent.

The nearly level Derly soils are on broad flats on
terraces. These soils typically have a surface layer of
friable loam about 11 inches thick. It is grayish brown
and slightly acid in the upper part and light brownish gray
and medium acid in the lower part. Below this, to a
depth of 65 inches, is very firm, dark grayish brown clay.
It is strongly acid in the upper part and is neutral in the
lower part.

The nearly level Rader soils are on broad flats and
occur as mounds or low meandering ridges on terraces.
These soils typically have a surface layer of very friable,
brownish fine sandy loam about 28 inches thick. It is
medium acid in the upper part and strongly acid in the
lower part. From 28 to 44 inches is friable, very strongly
acid, yellowish brown and strong brown sandy clay loam
surrounded by light brownish gray sandy material. Below
this, to a depth of 72 inches, is very firm, mottled brown-
ish and reddish clay. It is very strongly acid in the upper
part and strongly acid in the lower part.

The loamy Axtell soils are on ridgetops and side
slopes. The loamy Freestone and Wilson soils are in
broad, gently sloping areas. The clayey Deport and Bur-
leson soils are in broad, nearly level to gently sloping
areas.

The soils of this unit are used mainly as pasture.

Potential for pasture, cultivated crops, and woodland is
medium. Wetness is the main limiting feature. Suitable
pasture grasses are Coastal bermudagrass, common
bermudagrass, bahiagrass, and fescuegrass.

Potential for most urban uses is low. Wetness, corrosi-
vity to uncoated steel, low strength, and shrinking and
swelling with changes in moisture are the most limiting
features. Potential for recreational use is low, mainly
because of wetness and very slow permeability.
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7. Crockett

Loamy, very slowly permeable, moderately well drained,
gently sloping soils

This map unit is made up of soils that have slopes of
1 to 3 percent. It covers about 1 percent of the county.
Crockett soils make up about 60 percent of the unit; and
other soils, such as Axtell, Wilson, Normangee, Derly,
and Rader soils, make up the remaining 40 percent.

Crockett soils are in broad areas on uplands. These
soils typically have a surface layer of friable, medium
acid, brown loam about 9 inches thick. From 9 to 14
inches is very firm, slightly acid, mottled dark reddish
brown, olive brown, and dark grayish brown clay. From
14 to 43 inches is very firm, moderately alkaline, olive
brown and light olive brown clay. From 43 to 80 inches
is stratified shale and loamy material.

The loamy Wilson soils are slightly lower in the land-
scape than Crockett soils. The loamy Axtell soils are on
ridgetops and side slopes. The loamy Normangee soils
are on side slopes between drains, and the loamy Derly
and Rader soils are in broad areas of mounds.

The soils of this unit are used mainly as pasture. They
are unsuitable for woodland.

Potential for pasture is high. Suitable pasture grasses
are Coastal bermudagrass, common bermudagrass, ba-
hiagrass, and lovegrass.

Potential for cultivated crops is low. The hazard of
erosion is the main limiting feature. If these soils are
cultivated, the main crop is corn.

Potential for most urban uses is low. Shrinking and
swelling with changes in moisture and low strength are
the main limiting features. Potential for recreational use
varies. The unit has high potential for picnic areas or
paths and trails. It has medium potential for camp areas
or playgrounds because of slow permeability.

8. Deport

Clayey, very slowly permeable, somewhat poorly drained,
nearly level soils

This map unit is made up of soils that have slopes of
0 to 1 percent. It covers about 1 percent of the county.
Deport soils make up about 55 percent of the unit; and
other soils, such as Burleson, Derly, Rader, and Wilson
soils, make up the remaining 45 percent.

Deport soils are in broad areas on terraces. These
soils typically are very firm, grayish clays to a depth of
70 inches. Reaction is slightly acid in the surface layer
and is medium acid to moderately alkaline in the lower
part of the profile.

The clayey Burleson soils are in slightly higher broad
areas than Deport soils. The loamy Wilson soils are
slightly lower in the landscape, and the loamy Derly and
Rader soils are on broad flats covered by mounds.

The soils of this unit are used mainly as pasture. They
are unsuitable for woodland.
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Potential for pasture is medium. Wetness is the main
limiting feature. Suitable pasture grasses are Coastal
bermudagrass, common bermudagrass, and fescuegrass.

Potential for cultivated crops is medium. Wetness is
the main limiting feature. If these soils are cultivated, the
main crop is grain sorghum.

Potential for most urban uses is low. Shrinking and
swelling with changes in moisture, wetness, corrosivity to
uncoated steel, and low strength are the main limiting
features. Potential for recreational use is low. Wetness
and a clayey surface layer are the limiting features.

Forested soils on bottom lands

This group of soils makes up about 14 percent of the
county. The major soils are in the Nahatche, Trinity, and
Kaufman series. These are nearly level to gently sloping
soils on flood plains. They have a loamy or clayey sur-
face layer and loamy or clayey underlying layers. They
are somewhat poorly drained and are moderately perme-
able or very slowly permeable.

Most areas of the soils are in pasture or woodland. A
small acreage that is protected from flooding by levees
is in crops. Improved pastures consist mainly of Coastal
bermudagrass, common bermudagrass, bahiagrass, and
fescuegrass. Wooded areas are in hardwood trees. Grain
sorghum is the main crop.

9. Nahatche

Loamy, moderately permeable, somewhat poorly drained,
nearly level soils

This map unit is made up of soils that have slopes of
0 to 1 percent. It covers about 7 percent of the county.
Nahatche soils make up about 75 percent of the unit;
and other soils, such as Gladewater, Kaufman, and Trin-
ity soils, make up the remaining 25 percent.

Nahatche soils are on bottom lands. These soils typi-
cally have a surface layer of friable, strongly acid, dark
grayish brown loam about 5 inches thick. The next layer
is about 8 inches of very friable, medium acid, brown fine
sandy loam. The next layer from 13 to 75 inches is firm,
slightly acid or neutral clay loam that is in shades of
gray.

The clayey Gladewater, Kaufman, and Trinity soils are
on bottom lands.

These soils are used mainly as pasture.

Potential for pasture and woodland is high. Suitable
pasture grasses are Coastal bermudagrass, common
bermudagrass, bahiagrass, and fescuegrass.

These soils are unsuitable for cultivated crops. Flood-
ing is the main limiting feature.

Potential for urban and recreational uses is fow. Flood-
ing and wetness are the main limiting features.

10. Trinity-Kaufman

Clayey, very slowly permeable, somewhat poorly drained,
nearly level to gently sloping soils

This map unit is made up of soils that have slopes of
0 to 3 percent. It covers about 7 percent of the county.
Trinity soils make up about 50 percent of the unit; Kauf-
man soils, about 20 percent; and other soils, such as
Gladewater, Nahatche, Eufaula, Dutek, and Silawa soils,
make up the remaining 30 percent.

Trinity soils are on flood plains. These soils typically
are very firm, moderately alkaline, very dark gray clay to
a depth of 80 inches.

The Kaufman soils are on flood plains. These soils
typically are very firm clay to a depth of 80 inches. They
are black and neutral in the surface layer and are gray
and moderately alkaline in the lower part of the profile.

The clayey Gladewater soils are on the lower, wetter
areas in the bottom lands. The loamy Nahatche soils are
on flood plains of smaller creeks. The loamy and sandy
Dutek, Silawa, and Eufaula soils are on terraces.

These soils are mostly hardwood forest. They have
high potential for this use. Some areas have been
cleared and established to pasture, and some areas pro-
tected by levees are cultivated.

Potential for pasture is high. Suitable pasture grasses
are Coastal bermudagrass, common bermudagrass, and
fescuegrass.

Potential for cultivated crops is high where the soils
are protected from flooding and unsuited where not pro-
tected. If they are cultivated, the main crop is grain
sorghum.

Potential for most urban uses is low. Flooding is the
main limiting feature. Potential for recreational uses is
low because of flooding.

Broad land use considerations

The map units in Henderson County vary widely in
their potential for major land uses. For each land use,
the potential of each map unit in relation to the other
map units is indicated in the map unit description. Kinds
of soil limitations are also indicated in general terms. The
ratings of soil potential reflect the relative cost of various
land-use practices and the hazard of continued soil-relat-
ed problems after such practices have been installed.
The ratings do not consider soil location in relation to
existing transportation systems or markets.

Kinds of land uses considered include pasture, culti-
vated crops, woodland, urban use, and recreation. Pas-
ture refers to land in improved grasses, such as Coastal
bermudagrass, lovegrass, and bahiagrass. Cultivated
farm crops grown in the survey area include corn, grain
sorghum, peas, and peanuts. Woodland refers to land
capable of producing commercial timber. Urban uses in-
clude land used for residential, commercial, and industri-



10

al sites. Recreation uses include nature study trails, wil-
derness, picnic and camp areas, and playgrounds.

in general, the kind of soils is the most important
factor in land use in Henderson County.

Presently about 55 percent of the county is used for
pasture, about 34 percent for woodland, and about 3
percent for cuitivated crops. However, about 46 percent
of the county has high potential for pasture, and about
54 percent has medium potential. About 19 percent of
the county has high potential for woodland, about 62
percent has medium potential, and about 19 percent has
low potential. About 5 percent of the county has high
potential for cultivated crops, 76 percent has medium
potential, and 19 percent has low potential. This means
that about 2 percent of the county could be converted
from pasture to cultivated farmland.

The trend in recent years has been a decrease in the
acreage used as woodland and an increase in the acre-
age used as pasture.

There has also been an increase in the number of
acres used for urban development and recreational de-
velopment. The urban and recreational development has
been mainly around Cedar Creek Reservoir and Lake
Palestine.

The general soils information in this section and the
more detailed information in the following sections can
be used as a guide in planning orderly growth and devel-
opment of the county. This information is especially help-
ful in determining which lands to allocate to a particular
use.

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.
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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. The Leagueville series, for
example, was named for the community of Leagueville in
Henderson County.

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 so//
phase commonly indicates a feature that affects use or
management. For example, Trawick gravelly fine sandy
loam is one of several phases within the Trawick series.

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

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. Derly-Rader complex is an example.

An undifferentiated group is made up of two or more
soils that could be mapped individually but are mapped
as one unit because there is little value in separating
them. The pattern and proportion of the soils are not
uniform. An area shown on the map has at least one of
the dominant (named) soils or may have all of them.
Kirvin soils, graded is an undifferentiated group in this
survey area.

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.

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. Pits is
an example. Some of these areas are too small to be
delineated and are identified by a special symbo! on the
soil map.

The acreage and proportionate extent of each map
unit are given in table 4, 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.
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1—Axtell loam, 1 to 5 percent slopes. This gently
sloping soil is on old terraces. Slopes are mainly smooth
or convex. Areas are irregular in shape and range from
10 to several hundred acres.

This soil has a surface layer of friable, medium acid,
brown loam about 6 inches thick. The next layer is about
7 inches of very firm, very strongly acid, red clay loam.
From 13 to 28 inches is very firm, very strongly acid,
mottled pale brown, brown, red, and strong brown clay.
Between depths of 28 and 48 inches, the soil is very
firm, slightly acid, light brownish gray clay that has dark
yellowish brown and brownish yellow motties. From a
depth of 48 to 80 inches is stratified gray shale and light
gray and yellowish brown soft sandstone.

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

Included with this soil in mapping are small areas of
Freestone, Silawa, Styx, and Dutek soils. Also included
are small areas of eroded and gravelly Axtell soils. In-
cluded soils make up less than 15 percent of any
mapped area.

This Axtell soil is used primarily for pasture, hay pro-
duction, and wildlife habitat. A few small areas are used
for corn.

This soil has medium potential for pastures of Coastal
bermudagrass and lovegrass. The Coastal bermudagrass
pastures may be overseeded with singletary peas,
sweetclover, or arrowleaf clover in the fall. These plants
add nitrogen to the soil and provide grazing early in
spring when the bermudagrass is dormant. The addition
of lime and a complete fertilizer increases grass produc-
tion. Potential for Coastal bermudagrass hay is high.

Potential is high for woodland wildlife habitat, medium
for openland wildlife habitat, and low for wetland wildlife
habitat. The small amount of grain and seed crops and
grasses and legumes grown on this soil limits the poten-

tial for openland wildlife habitat. The absence of shallow’

water areas is the limiting factor for use as wetland
wildlife habitat.

This soil has low potential for crops. The hazard of
erosion, the clayey subsoil, and the droughty nature of
the soil are the main limiting factors. The addition of lime
and a complete fertilizer increases yields.

Potential for growing native grasses is medium. Poten-
tial for woodland is low.

Potential is low for most urban uses. Shrinking and
swelling with changes in moisture, low strength, very
slow permeability, and corrosivity to uncoated steel are
the main limitations. Potential for development of camp
areas and playgrounds is low because of very slow per-
meability. Potential for development of picnic areas and
paths and trails is high.

This soil is in capability subclass [Ve; woodland group
4c.
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2—Axtell loam, 5 to 12 percent slopes. This sloping
to strongly sloping soil is on old terraces. Slopes are
mainly smooth or convex. Areas are oblong and range
from 15 to several hundred acres.

This soil has a surface layer of friable, strongly acid
brown loam about 9 inches thick. The next layer is about
11 inches of very firm, very strongly acid, red clay that
has brownish yellow mottles. From 20 to 31 inches is
very firm, strongly acid, brownish yellow clay that has
yellowish red, red, and gray mottles. From a depth of 31
to 50 inches is very firm, medium acid, yellowish brown
clay that has gray mottles. From 50 to 76 inches is very
firm, slightly acid, yellowish brown clay and strata of gray
loamy material.

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

Included with this soil in mapping are small areas of
Silawa, Styx, and Dutek soils. Also included are smali
areas of Axtell soils, eroded. Included soils make up less
than 15 percent of any mapped area.

This Axtell soil is used primarily for pasture and wildlife
habitat. _

This soil has medium potential for pastures of Coastal
bermudagrass and lovegrass. The Coastal bermudagrass
pastures may be overseeded with singletary peas,
sweetclover, or arrowleaf clover. These plants add nitro-
gen to the soil and provide grazing early in spring when
the bermudagrass is dormant. The addition of lime and a
complete fertilizer increases grass production.

Potential is high for woodland wildlife habitat, medium
for openland wildlife habitat, and low for wetland wildlife
habitat. The small amount of grain and seed crops and
grasses and legumes limits the potential of this soil for
openland wildlife habitat. The absence of shallow water
areas is the limiting factor for use as wetland wildlife
habitat.

This soil is not suited to crops.

Potential for growing native grasses is medium. Poten-
tial for woodland is low.

Potential is low for most urban uses. Shrinking and
swelling with changes in moisture, low strength, very
slow permeability, corrosivity to uncoated steel, and
slope are the main limitations. Potential for development
of camp areas and playgrounds is low because of very
slow permeability. Potential is medium for picnic areas
because of slope and high for paths and trails.

This soil is in capability subclass Vle; woodland group
4c.

3—Bernaldo fine sandy loam, 1 to 4 percent
slopes. This gently sloping soil is on terraces and up-
lands. Slopes are mainly smooth or convex. Areas are
irregular in shape and range from 10 to several hundred
acres.

This soil has a surface layer of very friable, slightly
acid, brown fine sandy loam about 8 inches thick. The
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next layer is about 8 inches of very friable, medium acid,
yellowish brown fine sandy loam. From a depth of 16 to
45 inches is friable, strongly acid, yellowish brown sandy
clay loam. From 45 to 57 inches is friable, very strongly
acid, brownish yellow sandy clay loam that has red mot-
tles and about 20 percent light gray vertical streaks and
pockets of uncoated sand. Between depths of 57 and 80
inches is friable, very strongly acid, mottled yellowish
brown, red, and light brownish gray sandy clay loam that
has about 10 percent light gray vertical streaks of un-
coated sand.

This soil is well drained. Surface runoff is slow. Perme-
ability is moderate, and available water capacity is high.
The hazard of erosion is moderate.

Included with this soil in mapping are small areas of
Gallime, Wolfpen, Larue, and Freestone soils. Also in-
cluded are small areas of a Bernaldo soil with slopes of
more than 4 percent.

Included soils make up less than 15 percent of any
mapped area.

This Bernaldo soil is used for pasture, hay production,
crops and woodland.

This soil has high potential for pastures of Coastal
bermudagrass, bahiagrass, and lovegrass. The Coastal
bermudagrass pastures may be overseeded with arrow-
leaf clover, crimson clover, vetch, or singletary peas (fig.
4). These plants add nitrogen to the soil and provide
grazing early in spring when the bermudagrass is dor-

SOIL SURVEY

mant. The addition of lime and a complete fertilizer in-
creases grass production. Potential for Coastal bermuda-
grass hay is high.

Potential is high for crops such as peas, corn, and
peanuts. The hazard of erosion is the main limiting fea-
ture. Residues from crops should be left on or near the
surface to help control erosion, aid in water infiltration,
and maintain organic-matter content. The addition of
lime and a complete fertilizer increases yields on this
soil.

This soil has high potential for woodland. Proper
woodland management, such as selective cutting; re-
moval of undesirable trees, shrubs, and vines; and pro-
tecting the woodland from fire increases production.

Potential is high for openland and woodland wildlife
habitat. It is low for wetland wildlife habitat because of
absence of shallow water areas.

Potential for native grasses is low.

This soil has medium potential for most urban uses.
Wetness and low strength are the main limitations. Po-
tential is high for development of camp areas, picnic
areas, and paths and trails. Potential for development of
playgrounds is only medium because of slope.

This soil is in capability subclass llle; woodland group
20.

Figure 4.—A good stand of arrowleaf clover on Bernaldo fine sandy loam, | to 4 percent slopes.
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4—Bernaldo-Urban land compiex, 1 to 4 percent
slopes. This gently sloping complex is on uplands.
Slopes are mainly smooth or convex. Areas are irregular
in shape and follow the boundaries of urban expansion.
Areas of this complex range from 50 to 200 acres.

This complex is 35 to 75 percent Bernaldo soils, 15 to
50 percent Urban land, and 10 to 15 percent other soils.
The soils and Urban land making up this complex are so
intricately mixed that separation is not feasible at the
scale used in mapping.

Bernaldo soils have a surface layer of very friable,
slightly acid, brown fine sandy loam about 8 inches thick.
The next layer is about 8 inches of very friable, medium
acid, yellowish brown fine sandy loam. From a depth of
16 to 45 inches is firm, strongly acid, yellowish brown
sandy clay loam. From 45 to 57 inches is friable, very
strongly acid, brownish yellow sandy clay loam that has
red mottles and about 20 percent light gray vertical
streaks and pockets of uncoated sand. From 57 to 80
inches is friable, very strongly acid, mottled yellowish
brown, red, and light brownish gray sandy clay loam and
about 10 percent light gray vertical streaks of uncoated
sand.

Urban land consists of soils that have been altered or
covered by buildings or other urban structures. Classify-
ing these soils is not practical. They are typically used
for single unit dwellings, streets, driveways, schools, and
churches.

Included with this complex in mapping are small areas
of Gallime, Wolfpen, Larue, and Freestone soils.

This map unit has medium potential for most urban
uses. Wetness and low strength are the main limitations.
Lawns and gardens are easily established.

This complex is not placed in any interpretive group-

ing.

5—Burleson clay, 0 to 1 percent slopes. This nearly
level soil is on old terraces. Slopes are mainly smooth.
Soil areas are irregular in shape and range from about
20 to several hundred acres.

This soil has a surface layer of very firm, medium acid,
very dark gray clay about 5 inches thick. The next layer
is about 25 inches of very firm, medium acid, black clay.
From a depth of 30 to 51 inches is very firm, slightly
acid, gray clay that has black vertical streaks. From 51
to 76 inches the soil is very firm, moderately alkaline,
light brownish gray clay. Between the depths of 76 and
80 inches, it is very firm, moderately alkaline, gray and
strong brown clay.

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

Included with this soil in mapping are small areas of
Wilson, Derly, Deport, and Crockett soils. Also included
are small areas of a Burleson soil that has slopes of 1 to
3 percent. Included soils make up less than 15 percent
of any mapped area.
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This Burleson soil is used mainly for pasture. Small
grain for winter forage is grown in some areas. This soil
has high potential for pastures of Coastal bermudagrass.
Potential for hay production is high. In the fall, Coastal
bermudagrass pastures should be overseeded with vetch
or singletary peas. These plants add nitrogen to the soil
and provide grazing early in spring when the bermuda-
grass is dormant. Nitrogen and phosphorous fertilizer
increases grass production.

Potential is high for crops such as grain sorghum.
Residues from these crops should be left on or near the
surface of the soil to aid in water infiltration and to
maintain organic-matter content. Nitrogen and phospho-
rous fertilizer increases yields.

Potential is high for native plants. It is medium for
openland wildlife habitat and is low for wetland wildlife
habitat. This soil is not suited to woodland.

This Burleson soil has low potential for most urban
uses. Shrinking and swelling with changes in moisture,
corrosion of uncoated steel, low strength, and the clayey
nature of the soil are the most limiting features. Potential
is medium for recreational development because of the
clayey texture.

This soil is in capability subclass llw.

6—Crockett loam, 1 to 3 percent slopes. This gently
sloping soil is on uplands. Slopes are mainly smooth or
convex. Soil areas are irregular in shape and range from
about 20 to several hundred acres.

This soil has a surface layer of friable, medium acid
brown loam about 9 inches thick. The next layer is about
5 inches of very firm, slightly acid, mottled dark reddish
brown, olive brown, and dark grayish brown clay. From
14 to 33 inches is very firm, moderately alkaline, olive
brown clay that has brownish mottles. From 33 to 43
inches is very firm, moderately alkaline, light olive brown
clay. From a depth of 43 to 80 inches is yellow, gray,
light gray, and dark grayish brown stratified shale and
loamy material.

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

Included with this soil in mapping are small areas of
Wilson, Axtell, Burleson, Derly, and Deport soils. Also
included are small areas of Crockett soils that have
slopes of 0 to 1 percent and 3 to 5 percent. Included
soils make up less than 15 percent of any mapped area.

This Crockett soil is used primarily for pasture and hay
production. A few small areas are used for corn.

This soil has high potential for pastures of Coastal
bermudagrass and lovegrass. In the fall Coastal bermu-
dagrass pastures may be overseeded with arrowleaf
clover, vetch, or singletary peas. These plants add nitro-
gen to the soil and provide grazing early in spring when
the bermudagrass is dormant. The addition of lime and a
complete fertilizer increases grass production. Potential
for Coastal bermudagrass hay is high.
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This soil has low potential for crops. The hazard of
erosion, the clayey subsoil, and the droughty nature of
the soil are the main limiting factors. If the soil is used
for crops, the residue should be left on or near the
surface to help control erosion and maintain organic-
matter content. The addition of lime and a complete
fertilizer increases yields.

This soil has high potential for openland wildlife habitat
and low potential for wetland wildlife habitat.

Potential for native grasses is medium. This soil is not
suited to woodland.

This soil has low potential for most urban uses. Shrink-
ing and swelling with changes in moisture, low strength,
very slow permeability, and corrosivity to uncoated steel
are the main limitations. Potential for development of
camp areas and playgrounds is medium because of very
slow permeability. Potential is high for development of
picnic areas and paths and trails.

This soil is in capability subclass llle.

7—Cuthbert fine sandy loam, 8 to 20 percent
slopes. This strongly sloping to moderately steep soil is
on uplands. Slopes are mainly smooth or convex. Areas
are oblong and generally follow breaks into drain-
ageways. Soil areas range from 10 to several hundred
acres.

This soil has a surface layer of very friable, medium
acid, very dark grayish brown fine sandy loam about 3
inches thick. The next layer, from 3 to 8 inches is very
friable, medium acid, brown fine sandy loam. From a
depth of 8 to 16 inches is very firm, very strongly acid,
red clay that has yellowish red mottles. From 16 to 30
inches is very firm, very strongly acid, mottled red and
yellowish red clay and light brownish gray partially
weathered shale and strata of strong brown soft sand-
stone. Between the depths of 30 and 65 inches is ex-
tremely acid, stratified, strong brown soft sandstone, light
gray shale, and red clay.

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

Included with this soil in mapping are small areas of
Wolfpen, Pickton, Kirvin, and Trawick soils. Also included
are small areas of eroded and very gravelly Cuthbert
soils.

Included soils make up less than 20 percent of any
mapped area.

This soil is used primarily for pasture, wildlife habitat,
and woodland.

This soil has medium potential for pastures of Coastal
bermudagrass or bahiagrass. The Coastal bermudagrass
pastures may be overseeded with vetch, arrowleaf
clover, or crimson clover in the fall. These plants add
nitrogen to the soil and provide grazing early in spring
when the bermudagrass is dormant. The addition of lime
and a complete fertilizer increases grass production. Hay
production is not feasible bécause of the slope.

SOIL SURVEY

This soil has high potential for openland and woodland
wildlife habitat. Good management includes maintaining
adequate cover, food, and water supply, and protecting
the area from burning.

This soil has medium potential for woodland. The
hazard of erosion is the main limiting feature. Proper
woodland management, such as selective cutting; re-
moval of undesirable trees, shrubs, and vines; and pro-
tecting the woodland from fire, increases production.

Potential for native grasses is low. This soil is not
suited to crops.

This soil has low potential for most urban uses. Strong
slope, moderately slow permeability, low strength, and
corrosivity to concrete are the main limitations. Potential
for development of camp areas and picnic areas is only
medium and for playgrounds is low because of slope.
Potential for paths and trails is high.

This soil is in capability subclass Vle; woodland group
4c.

8—Cuthbert very gravelly fine sandy loam, 12 to
30 percent slopes. This moderately steep to steep soil
is on side slopes of uplands. Slopes are mainly smooth
or convex. Areas are oblong and range from about 20 to
several hundred acres.

This soil has a surface layer of very friable, slightly
acid, brown very gravelly fine sandy loam about 4 inches
thick. The next layer, from 4 to 24 inches, is very firm,
very strongly acid, red clay that is about 3 percent iron-
stone fragments. From a depth of 24 to 45 inches is very
firm, very strongly acid, stratified strong brown sand and
soft sandstone that has lenses and fragments of light
brownish gray shale and red clay flows. From 45 and 62
inches is very firm, very strongly acid, stratified, strong
brown and red soft sandstone, sand, and gray shale.

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

Included with this soil in mapping are small areas of
Trawick, Kirvin, and Elrose soils. Also included are small
areas of Cuthbert stony soils. Included soils make up
less than 20 percent of any mapped area.

This Cuthbert soil is used primarily for wildlife habitat
and woodland. Some areas are used for pasture.

Potential is high for woodland wildlife habitat and
medium for openland wildlife habitat. The small amount
of grain and seed crops limits the potential of this soil for
openland wildlife habitat.

This soil has medium potential for woodland. The
hazard of erosion, equipment limitation, and plant com-
petition are the main limiting features. Proper woodland
management, such as selective cutting; removal of unde-
sirable trees, shrubs, and vines; and protecting the
woodland from firé increases production.

Potential is medium for pastures of Coastal bermuda-
grass and low for pastures of bahiagrass. The Coastal
bermudagrass pastures may be overseeded with vetch,
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arrowleaf clover, or crimson clover in the fall. These
plants add nitrogen to the soil and provide grazing early
in spring when the bermudagrass is dormant. The addi-
tion of lime and a complete fertilizer increases produc-
tion. Hay production is not feasible on this soil.

Potential for native grasses is low. This soil is not
suited to crops.

This soil has low potential for most urban uses. Strong
slope, shallow depth to rock, low strength, and corrosi-
vity to concrete are the main limitations. Potential for
recreational development is low because of slope.

This soil is in capability subclass Vlle; woodland group
4r.

9—Deport clay, 0 to 1 percent slopes. This nearly
level soil is on old terraces. Slopes are mainly smooth or
slightly concave. Areas are irregular in shape and range
from about 25 to several hundred acres.

This soil has a surface layer of very firm, slightly acid,
dark gray clay about 6 inches. The next layer is about 21
inches of very firm, medium acid, gray clay that has
yellowish brown mottles. From a depth of 27 to 52
inches is very firm, neutral, dark gray clay that has olive
and brown mottles. From a depth of 52 to 70 inches is
very firm, moderately alkaline, grayish brown clay that
has yellowish brown mottles.

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

Included with this soil in mapping are small areas of
Burleson, Derly, Axtell, Crockett, and Wilson soils. Also
included are small areas of a Deport soil that has slopes
of 1 to 3 percent and a similar soil that has chroma of 2
or more. Included soils make up less than 20 percent of
any mapped area.

This soil is used primarily for pasture. A few areas are
used for crops.

This Deport soil has medium potential for pastures of
Coastal bermudagrass, tall fescuegrass, and bahiagrass.
Pastures are difficult to establish because of the clayey
surface layer. The Coastal bermudagrass pastures may
be overseeded with singletary peas, vetch, or white
clover in the fall. These plants add nitrogen to the soil
and provide grazing early in spring when the bermuda-
grass is dormant. Nitrogen and phosphorous fertilizer
and sometimes lime increase grass production. Potential
for hay production is medium.

This soil has medium potential for crops. Wetness is
the main limiting feature. When used for crops, residues
from crops should be left on or near the surface of the
soil. This aids in water infiltration and helps maintain
organic-matter content of the soil. Nitrogen and phos-
phorous fertilizer increases yields.

This soil has medium potential for openland wildlife
habitat, low for wetland wildlife habitat, and is not suited
for woodland wildlife habitat. The small amount of grain
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and seed crops and grasses and legumes limits the
potential of this soil for openland wildlife habitat.

Potential is medium for native grasses. This soil is not
suited to woodland.

This soil has low potential for most urban uses. Shrink-
ing and swelling with changes in moisture, corrosivity to
uncoated steel, low strength, wetness, and very slow
permeability are the main limitations. Potential for recre-
ational development is low because of a clayey surface
layer and wetness.

This soil is in capability subclass Iliw.

10—Derly-Rader complex. This nearly level complex
is on old terraces. Slopes are mainly smooth or concave
and range from O to 1 percent. Areas are irregular in
shape and range from about 20 to 1,000 acres.

About 40 to 50 percent of this complex is Derly soils,
about 30 to 40 percent Rader soils, and about 15 to 25
percent other soils. These soils are so intricately mixed
or small in area that they cannot be shown separately at
the scale used in mapping. Derly soils dominate the
complex and are in the intermound position. Rader soils
are on the mounds. The mounds of Rader soils are from
25 to 75 feet in diameter and are 1 to 3 feet higher than
the intermound lows. The size of the mounds and pat-
tern of occurrence vary within soil areas of the complex
as well as from one soil area to another.

The Derly soil has a surface layer of friable, slightly
acid, grayish brown loam about 7 inches thick. The next
layer, from 7 to 11 inches, is friable, medium acid, light
brownish gray loam. From 11 to 21 inches is very firm,
strongly acid, dark grayish brown clay that is about 20
percent tongues and pockets of light brownish gray
loam. From a depth of 21 to 29 inches is very firm,
strongly acid, grayish brown clay that has yellowish
brown and strong brown mottles. From 29 to 43 inches
is very firm, medium acid, dark grayish brown clay that
has yellowish brown mottles. From 43 to 65 inches is
very firm, neutral, gray and grayish brown clay that has
red, yellow, and brownish yellow mottles.

This Derly soil is poorly drained. Surface runoff is slow.
Permeability is very slow, and the available water capac-
ity is high. The hazard of erosion is slight.

The Rader soil has a surface layer of very friable,
medium acid, brown fine sandy loam about 6 inches
thick. The next layer is about 22 inches of very friable,
strongly acid, yellowish brown fine sandy loam. From a
depth of 28 to 44 inches is friable, very strongly acid,
yellowish brown and strong brown sandy clay loam sur-
rounded by light brownish gray sandy material. From 44
to 65 inches is very firm, very strongly acid, grayish
brown clay that has red and yellowish red mottles. From
65 to 72 inches is very firm, strongly -acid, mottled gray-
ish brown, red, and yellowish red clay.

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

Included with this complex in mapping are small areas
of Axtell, Wilson, and Deport soils. Also included are
soils similar to Derly and Rader soils that are at the base
of mounds. Included soils make up less than 25 percent
of any mapped area.

This complex is used primarily for pasture.

Potential is medium for pastures of Coastal bermuda-
grass, tall fescuegrass, and bahiagrass. The Coastal ber-
mudagrass pastures may be overseeded with white
clover or singletary peas in the fall. These plants add
nitrogen to the soil and provide grazing early in spring
when the bermudagrass is dormant. The addition of lime
and a complete fertilizer increases production.

This complex has medium potential for wildlife habitat.

Potential is medium for crops. Mounds may need to be
leveled if used for crops.

Potential for woodland is medium on the Derly soils in
this complex. Suitable trees are water oak, willow oak,
and sweetgum. The Rader soils are not suited to wood-
land.

Potential for native grasses is medium.

This complex has low potential for most urban uses.
Shrinking and swelling with changes in moisture, wet-
ness, corrosivity to uncoated steel, low strength, and
very slow permeability are the main limitations. Potential
for recreational development of this complex is low be-
cause of wetness and very slow permeability.

This complex is in capability subclass lllw; woodland
group 4w.

11—Dutek loamy fine sand, 1 to 5 percent slopes.
This gently sloping soil is on high stream terraces.
Slopes are mainly smooth or convex. Areas are irregular
in shape and range from about 10 to 500 acres.

This soil has a surface layer of very friable, slightly
acid, brown loamy fine sand about 5 inches thick. The
next layer is about 6 inches of very friable, neutral,
brown loamy fine sand. From 11 to 34 inches is very
friable, slightly acid, brown loamy fine sand. From a
depth of 34 to 55 inches is firm, slightly acid, yellowish
red sandy clay loam. From 55 to 67 inches is friable,
strongly acid, yellowish red sandy clay loam. Between 67
and 80 inches is friable, neutral, strong brown fine sandy
loam.

This soil is well drained. Surface runoff is slow. Perme-
ability is moderate, and available water capacity is
medium. The hazard of erosion is slight to moderate.

Included with this soil in mapping are smali areas of
Axtell, Freestone, Silawa, Styx, and Eufaula soils. Includ-
ed soils make up less than 20 percent of any mapped
area.

This Dutek soil is used primarily for pasture and hay
production. A few small areas are planted to corn.

This soil has medium potential for pastures. The
Coastal bermudagrass pastures map be overseeded with

SOIL SURVEY

singletary peas, vetch, or arrowleaf clover, These plants
add nitrogen to the soil and provide grazing early in
spring when the bermudagrass is dormant. The addition
of lime and a complete fertilizer increases grass produc-
tion. Potential for Coastal bermudagrass hay is medium.

This soil has low potential for crops. The hazard of
erosion is the main limiting feature when used for crops.
Residues from crops should be left at or near the sur-
face to help control erosion and maintain organic-matter
content of the soil. The addition of lime and a complete
fertilizer increases crop yields.

Potential is medium for openland and woodland wild-
life habitat. The small amount of grain and seed crops
and grasses and legumes limits the potential of this soil
for openitand wildlife habitat. The limited amount of trees
restricts the potential for woodland wildlife habitat.

Potential for native grasses is medium. This soil is not
suited to woodland.

This soil has high potential for most urban uses. Po-
tential is low for recreational development. The sandy
nature of the soil is the main limiting feature.

This soil is in capability subclass llle.

12—Dutek loamy fine sand, 5 to 12 percent slopes.
This sloping to strongly sloping soil is on terraces.
Slopes are mainly smooth or convex. Areas are oblong
and range from about 15 to several hundred acres.

This soil has a surface layer of very friable, neutral,
brown loamy fine sand about 9 inches thick. The next
layer is about 12 inches of very friable, slightly acid,
brown loamy fine sand. From a depth of 21 to 34 inches
is firm, medium acid, red sandy clay loam. From 34 to 45
inches is friable, medium acid, red sandy clay loam.
From 45 to 61 inches is friable, strongly acid, mottled red
and yellowish red fine sandy loam. From 61 to 80 inches
is friable, medium acid, mottled brown and strong brown
fine sandy loam.

This soil is well drained. Surface runoff is slow. Perme-
ability is moderate, and available water capacity is
medium. The hazard of erosion is moderate. :

Included with this soil in mapping are small areas of
Axtell, Silawa, and Styx soils. Included soils make up
less than 15 percent of any mapped area.

This Dutek soil is used primarily for pasture and wild-
life habitat.

This soil has low potential for pastures of Coastal
bermudagrass and lovegrass. The Coastal bermudagrass
pastures, however, may be overseeded with singletary
peas, vetch, or arrowleaf clover. These plants add nitro-
gen to the soil and provide grazing early in spring when
the bermudagrass is dormant. The addition of lime and a
complete fertilizer increases grass production.

Potential is medium for openland and woodland wild-
life habitat. The small amount of grain and seed crops
and grasses and legumes limits the potential of this soil
for openland wildlife habitat. The limited amount of trees
restricts the potential for woodland wildlife habitat.
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Potential for crops is low because of the hazard of
erosion. Potential for native grasses is medium. This soil
is not suited to woodland.

This soil has high potential for most urban uses. Slope
is the main limiting feature. Potential for recreational de-
velopment is low. Slope and the sandy nature of the soil
are the main limiting features.

This soil is in capability subclass IVe.

13—Elrose fine sandy loam, 1 to 5 percent slopes.
This gently sloping soil is on uplands. Slopes are mainly
plain or convex. Areas are irregular in shape and range
from 10 to several hundred acres.

This soil has a surface layer of very friable, medium
acid, reddish brown fine sandy loam about 9 inches
thick. The next layer is about 12 inches of firm, medium
acid, red sandy clay loam. From a depth of 21 to 37
inches the soil is firm, medium acid, red sandy clay loam.
From 37 to 69 inches it is firm, strongly acid, dark red
sandy clay loam. From 69 to 80 inches it is firm, strongly
acid, red sandy clay loam.

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

Included with this soil in mapping are small areas of
Larue, Trawick, Kirvin, and Bernaldo soils. Included soils
make up less than 15 percent of any mapped area.

This Elrose soil is used primarily for pasture, hay pro-
duction, and woodland. Some areas are used for crops
such as corn and peanuts.

This soil has high potential for pastures. The bermuda-
grass pastures may be overseeded with arrowleaf clover,
vetch, crimson clover, or singletary peas. These plants
add nitrogen to the soil and provide grazing early in
spring when the bermudagrass is dormant. The addition
of lime and a complete fertilizer increases grass produc-

tion. Potential for Coastal bermudagrass hay is high.

This soil has high potential for woodland. Proper
woodland management, such as selective cutting; re-
moval of undesirable trees, shrubs, and vines; and pro-
tecting the woodland from burning, increases timber pro-
duction.

This soil has medium potential for crops. The hazard
of erosion is the main limiting feature. The addition of
lime and a complete fertilizer increases yields on this
soil.

Potential is high for openland and woodland wildlife
habitat. It is low for native grasses.

This soil has high potential for most urban uses. Po-
tential is high for development of camp areas, picnic
areas, and paths and trails. Potential for playgrounds is
only medium because of slope.

This soil is in capability subclass llle; woodland group
20.

14—Eufaula fine sand, 1 to 8 percent slopes. This
gently sloping to sloping soil is on terraces. Slopes are
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mainly plain or convex. Areas are irregular in shape and
range from about 10 to 300 acres.

This soil has a surface layer of very friable, medium
acid, brown fine sand about 12 inches thick. From 12 to
44 inches is very friable, medium acid, light brown fine
sand. The next layer, from 44 to 71 inches, is very
friable, slightly acid, light brown fine sand with lamellae
of yellowish red sandy loam. Between 71 and 80 inches
is very friable, slightly acid, reddish yellow fine sand with
lamellae of yellowish red sandy loam.

This soil is somewhat excessively drained. Surface
runoff is very slow. Permeability is rapid, and available
water capacity is low. The hazard of erosion is moderate.

Included with this soil in mapping are small areas of
Dutek, Styx, and Silawa soils. Also included is a soil that
is fine sand throughout. Included in some areas is a
similar soil that has a sandy loam or sandy clay loam
subsoil. Included soils make up less than 20 percent of
any mapped area.

This Eufaula soil is used primarily for pasture, hay
production, and wildlife habitat.

This soil has low potential for pastures of Coastal
bermudagrass and lovegrass. The Coastal bermudagrass
pastures may be overseeded with vetch or arrowleaf
clover. These plants add nitrogen to the soil and provide
grazing early in spring when the bermudagrass is dor-
mant. The addition of lime and a complete fertilizer in-
creases grass production. Potential for Coastal bermuda-
grass hay is low.

Potential is medium for openland wildlife habitat be-
cause only a small amount of grain and seed crops and
grasses and legumes is available.

This soil is not suited to crops. Potential for native
vegetation is low. This soil is not suited to woodland.

This soil has high potential for most urban uses. The
sandy nature of this soil limits its potential for some
uses. Potential is medium for development of camp
areas and picnic areas. Potential for development of
playgrounds and paths and trails is fow.

This soil is in capability subclass Vie.

15—Ferris clay, 4 to 8 percent slopes. This gently
sloping to sloping soil is on old terraces. Slopes are
mainly plain or convex. Soil areas are irregular in shape
and range from about 20 to 200 acres.

This soil has a surface layer of very firm, moderately
alkaline, dark grayish brown clay about 7 inches thick.
The next layer is about 7 inches of very firm, moderately
alkaline, olive brown clay that has common dark grayish
brown coatings on the peds. From 14 to 41 inches the
soil is very firm, moderately alkaline, light olive brown
clay that has common dark grayish brown mottles. From
41 and 65 inches it is very firm, moderately alkaline,
yellowish brown clay.

This soil is well drained. Surface runoff is rapid. Per-
meability is very slow, and available water capacity is
high. The hazard of erosion is severe.
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Included with this soil in mapping are small areas of
Axtell, Silawa, and Deport soils. Also included in some
areas is a similar soil that is darker in color than Ferris
soil. Included soils make up less than 15 percent of any
mapped area.

This Ferris soil is used primarily for pasture and wildlife
habitat.

This soil has low potential for pastures of Coastal
bermudagrass and lovegrass. Establishment of grasses
is slow because of the clayey surface layer. Slope and
the clayey texture restrict water intake in this soil. The
pastures of Coastal bermudagrass may be overseeded
with vetch, sweetclover, or singletary peas. These plants
add nitrogen to the soil and provide grazing early in
spring when the bermudagrass is dormant. Nitrogen and
phosphorous fertilizer increases grass production. Poten-
tial for hay production is low.

Potential is medium for openland wildlife habitat be-
cause only a small amount of grain and seed crops and
grasses and legumes is available.

Potential for native vegetation is high. This soil is not
suited to crops or woodland.

This soil has low potential for most urban uses. Shrink-
ing and swelling with changes in moisture, corrosivity to
uncoated steel, low strength, and very slow permeability
are the main limitations. Potential for recreational devel-
opment is medium. The clayey surface layer, very slow
permeability, and slope are the main limiting features.

This soil is in capability subclass Vle.

16—Freestone fine sandy loam, 1 to 3 percent
slopes. This gently sloping soil is on old terraces and
uplands. Slopes are mainly smooth or convex. Areas are
irregular in shape and range from about 10 to several
hundred acres.

This soil has a surface layer of very friable, strongly
acid, brown fine sandy loam about 5 inches thick (fig. 5).
The next layer is very friable, strongly acid, brown fine
sandy loam about 9 inches thick. From 14 to 23 inches
is firm, strongly acid, brownish yellow sandy clay loam
with red and pale brown mottles. From a depth of 23 to
34 inches is firm, very strongly acid, mottled brownish
yellow, pale brown, and red sandy clay loam and pock-
ets and streaks of light brownish gray uncoated sand
(fig. 6). From 34 to 45 inches is very firm, very strongly
acid, mottled grayish brown and yellowish brown clay.
From 45 to 59 inches the soil is very firm, neutral, mot-
tled brownish yellow, light brownish gray, and gray clay.
From 59 to 80 inches it is very firm, moderately alkaline,
gray clay that has yellowish brown mottles.

This soil is moderately well drained. Surface runoff is
medium. Permeability is slow, and available water capac-
ity is medium. The hazard of erosion is slight.

Included with this soil in mapping are small areas of
Axtell, Woodtell, Bernaldo, Derly, Rader, and Kirvin soils.
Included soils make up less than 15 percent of any
mapped areas.

SOIL SURVEY

Figure 5.—Upper profile of Freestone fine sandy loam, 1 to 3
percent slopes. .

Figure 6.—Lower profile of Freestone fine sandy loam, 1 to 3
percent slopes.
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This Freestone soil is used primarily for pasture and
hay production. A few small areas are used for corn,
peas, and peanuts.

This soil has high potential for pastures of Coastal
bermudagrass, bahiagrass, and lovegrass. The Coastal
bermudagrass pastures may be overseeded with arrow-
leaf clover, vetch, crimson clover, or singletary peas.
These plants add nitrogen to the soil and provide grazing
early in spring when the bermudagrass is dormant. The
addition of lime and a complete fertilizer increases grass
production on this soil. Potential for hay production is
high.

Potential is high for crops such as corn, peas, and
peanuts. Crop residues should be left on or near the
surface to help control erosion, aid in water infiltration,
and maintain organic-matter content. The addition of
lime and a complete fertilizer increases yields on this
soil.

Potential for openland and woodland wildlife habitat is
high. Potential for woodland is medium.

This soil has low potential for native vegetation.

Potential is low for most urban uses. Corrosivity to
uncoated steel, wetness, slow permeability, and a sub-
soil that shrinks and swells with changes in moisture are
the main limitations. Potential for development of camp
areas, picnic areas, and playgrounds is medium. Poten-
tial for paths and trails is high. Wetness and slow perme-
ability are the main limiting features.

This soil is in capability subclass lle; woodland group
3w.

17—Gallime fine sandy loam, 1 to 5 percent
slopes. This gently sloping soil is on terraces and up-
lands. Slopes are mainly smooth or convex. Areas are
irregular in shape and range from 5 to several hundred
acres.

This soil has a surface layer of very friable, medium
acid, brown fine sandy loam 10 inches thick. The next
layer is 18 inches of very friable, slightly acid, light yel-
lowish brown fine sandy loam. From 28 to 47 inches is
friable, strongly acid, yellowish brown sandy clay loam
that has red mottles. From 47 to 62 inches the soil is
firm, strongly acid, yellowish brown sandy clay loam that
has yellowish red and yellow mottles and light brownish
gray sand coatings. From 62 to 80 inches it is firm, very
strongly acid, mottled red, light gray, and yellow sandy
clay loam and streaks and pockets of light brownish gray
uncoated sand.

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

Included with this soil in mapping are small areas of
Bernaldo, Kirvin, Pickton, and Wolfpen soils. Included
soils make up less than 15 percent of any mapped area.

This Gallime soil is used primarily for pasture and hay
production. Some areas are used for crops such as corn,
peas, and peanuts.
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This soil has high potential for pastures of Coastal
bermudagrass, bahiagrass, and lovegrass. In the fall, the
Coastal bermudagrass pastures may be overseeded with
arrowleaf clover, crimson clover, vetch, or singletary
peas. These plants add nitrogen to the soil and provide
grazing early in spring when the bermudagrass is dor-
mant. The addition of lime and a complete fertilizer in-
creases yields. Potential for hay production is high.

This soil has high potential for crops (fig. 7). Residue
from crops should be left on or near the surface of the
soil to help control erosion, aid in water infiitration, and
maintain organic-matter content. Addition of lime and a
complete fertilizer increases yields on this soil.

This soil has high potential for woodland. Proper
woodland management, such as selective cutting; re-
moval of undesirable trees, shrubs, and vines; and pro-
tecting the woodland from burning, increases timber pro-
duction.

Potential for woodland or openland wildlife habitat is
high. Potential for native grasses is fow.

This soil has medium potential for most urban uses.
Corrosivity to concrete, shrink-swell, wetness, and low
strength are the main limitations. Potential for develop-
ment of camp areas, picnic areas, and paths and trails is
high. Potential for playgrounds is medium because of
slope. ‘

This soil is in capability subclass llle; woodland group

20.

18—Gladewater clay, frequently flooded. This
nearly level soil is on bottom lands. Slopes are mainly
smooth or concave. Areas are oblong and are a few
hundred feet to about 1 mile wide. Soil areas range from
about 25 to several thousand acres. This soil generally
floods one to two times a year. Flooding usually lasts for
a few days to a week and is most likely to occur during
the months of September through May.

Typically, the surface layer is very firm, slightly acid,
very dark gray clay about 6 inches thick. The next layer,
from 6 to 29 inches, is very firm, very strongly acid,
grayish brown clay that has yellowish brown mottles.
From a depth of 29 to 44 inches is very firm, strongly
acid, dark gray clay that has olive mottles. From 44 to 67
inches is very firm, neutral, very dark gray clay that has
brownish mottles.

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

Included with this soil in mapping are small areas of
Kaufman and Trinity soils. Also included in some areas
are soils similar to the Gladewater soil that are covered
with a loamy overwash. Included soils make up less than
15 percent of any mapped area.

This Gladewater soil is used primarily for wildlife habi-
tat and pasture.
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SOIL SURVEY

Figure 7.—Corn on Gallime fine sandy loam, 1 to 5 percent slopes.

This soil has medium potential for openland, wood-
land, or wetland wildlife habitat. The small amount of
grain and seed crops, grasses and legumes, wild herba-
ceous plants, shrubs, and wetland plants grown on this
soil limits the potential for wildlife habitat.

Potential is medium for pastures of Coastal bermuda-
grass and fescuegrass. The Coastal bermudagrass pas-
tures may be overseeded with singletary peas or white
clover. These plants add nitrogen to the soil and provide
grazing early in spring when the bermudagrass is dor-
mant. The addition of lime and nitrogen and phospho-
rous fertilizer increases grass production. Potential for
hay production is low because of flooding.

Potential for woodland is medium. Potential for native
vegetation is medium. This soil is not suited to crops.

This soil has low potential for most urban uses. Flood-
ing, very slow permeability, shrinking and swelling with
changes in moisture, corrosivity to uncoated steel, and
low strength are the main limitations. Potential for recre-
ational development is low. Flooding and the clayey sur-
face layer are the main limiting features.

This soil is in capability subclass Vw; woodland group
2w.

19—Kaufman clay, rarely flooded. This nearly level
to gently sloping soil is on bottom lands. Slopes are
mainly smooth or convex and range from 0 to 3 percent.
Areas are oblong and average several hundred acres.
This soil is protected from flooding by levees.

This soil has a surface layer of very firm, neutral, black
clay about 11 inches thick. The next layer is about 22
inches of very firm, neutral, black clay that has brownish
yellow mottles. The next layer, from 33 to 69 inches, is
very firm, moderately alkaline, very dark gray clay with
intersecting slickensides up to 8 inches wide. From 69 to
80 inches is very firm, moderately alkaline, gray clay that
has calcium carbonate concretions.

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

Included with this soil in mapping are small areas of
Trinity and Gladewater soils. Also included in some
areas are clayey soils covered by a loamy overwash.
Included soils make up less than 15 percent of any
mapped area.

This Kaufman soil is used primarily for pastures and
wildlife habitat. Some areas are used for grain sorghum.



HENDERSON COUNTY, TEXAS

This soil has high potential for pastures. The pastures
of Coastal bermudagrass may be overseeded with sing-
letary peas or white clover. These plants add nitrogen to
the soil and provide grazing early in spring when the
bermudagrass is dormant. Nitrogen and phosphorous
fertilizer increases grass production.

This soil has high potential for woodland wildlife habi-
tat and medium potential for openland and wetland wild-
life habitat. The small amount of grain and seed crops
and grasses and legumes grown on this soil limits the
potential for opentand wildlife habitat. The small amount
of wetland plants limits the potential for wetland wildlife
habitat.

This soil has high potential for producing grain sor-
ghum, corn, cotton, and small grains. Residue from
these crops should be left on or near the surface of the
soil to aid in water infiltration and to maintain organic-
matter content.

Potential for hardwood trees is high. Potential for
native vegetation is medium.

This soil has low potential for most urban uses. Corro-
sivity to uncoated steel, very slow permeability, shrinking
and swelling with changes in moisture, and rare flooding
are the main limitations. Potential for recreational devel-
opment is low. Rare flooding and the clayey surface are
the main limiting features.

This soil is in capability subclass llw; woodland group
1w.

20—Kaufman clay, frequently flooded. This is a
nearly level to gently sloping soil on bottom lands.
Slopes are mainly smooth or concave and range from 0
to 3 percent. Areas are oblong and are a few hundred
feet to about 0.5 mile wide. Soil areas range from about
100 to several hundred acres. The soil generally floods
at least one to two times a year. Flooding usually lasts
for a few days to a few weeks. Flooding is most likely to
occur during the months of November through May.

This soil has a surface layer of very firm, neutral, black
clay about 10 inches thick. The next layer is 14 inches of
very firm, moderately alkaline, black clay. From a depth
of 24 to 59 inches is very firm, moderately alkaline, very
dark gray clay that has light yellowish brown motties.
From 59 to 68 inches is very firm, moderately alkaline,
dark gray clay that has light olive brown mottles.

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

Included with this soil in mapping are small areas of
Trinity and Gladewater soils. Also included in some
areas are clayey soils covered by a loamy overwash.
Included soils make up less than 15 percent of any
mapped area.

This Kaufman soil is used primarily for wildlife habitat
and pasture.

This soil has high potential for woodland wildlife habi-
tat, medium potential for wetland wildlife habitat, and low
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potential for openland wildlife habitat. The small amount
of wetland plants limits the potential for wetland wildlife
habitat. The small amount of grain and seed crops and
grasses and legumes grown on this soil limits the poten-
tial for openland wildlife habitat.

This soil has high potential for pastures. The pastures
of Coastal bermudagrass may be overseeded with sing-
letary peas or white clover. The plants add nitrogen to
the soil and provide grazing early in spring when the
bermudagrass is dormant. Nitrogen and phosphorous
fertilizer increases grass production.

Potential for producing hardwood trees is high. Poten-
tial for native vegetation is medium. This soil is not
suited to crops.

This soil has low potential for most urban uses. Corro-
sivity to uncoated steel, very slow permeability, shrinking
and swelling with changes in moisture, and flooding are
the main limitations. Potential for recreational develop-
ment is low. Flooding and the clayey surface layer are
the main limiting features.

This soil is in capability subclass Vw; woodland group
w.

21—Kirvin fine sandy loam, 2 to 5 percent slopes.
This gently sloping soil is on uplands. Slopes are mainly
smooth or convex. Areas are irregular in shape and
range from about 10 to 150 acres.

This soil has a surface layer of very friable, medium
acid, dark brown fine sandy loam about 8 inches thick.
The next layer is about 3 inches of very friable, strongly
acid, brown fine sandy loam. The next layer is about 15
inches of firm, very strongly acid, red clay. From 26 to 34
inches is firm, very strongly acid, red clay that has many
strong brown mottles. From a depth of 34 to 55 inches
this soil is firm, very strongly acid, red and yellowish red
sandy clay loam. From a depth of 55 to 70 inches it is
red and strong brown sandy clay loam and a few thin
strata of gray shale.

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

Included with this soil in mapping are small areas of
Bernaldo, Cuthbert, Freestone, Wolfpen, and Larue soils.
Also included is a Kirvin soil that has a gravelly fine
sandy loam surface layer. Included soils make up less
than 15 percent of any mapped area.

This Kirvin soil is used primarily for pasture and wood-
land.

This soil has high potential for pastures of Coastal
bermudagrass, bahiagrass, and lovegrass. The Coastal
bermudagrass pasture may be overseeded with arrow-
leaf clover, vetch, or crimson clover. These plants add
nitrogen to the soil and provide grazing early in spring
when the bermudagrass is dormant. The addition of lime
and a complete fertilizer increases grass production. Po-
tential for hay production is high.
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This soil has medium potential for woodland (fig. 8).
Proper woodland management, such as selective cutting;
removal of undesirable trees, shrubs, and vines; and
protecting the woodland from burning, increases timber
production.

This soil has medium potential for crops such as corn
and peanuts. Residue from crops should be left on or
near the surface to aid in water infiltration, to control
erosion, and to maintain organic-matter content of the
soil.

Potential is high for openland and woodland wildlife
habitat. It is low for native vegetation.

This soil has medium potential for most urban uses.
Corrosivity to concrete, low strength, and shrinking and
swelling with changes in moisture are the main limita-
tions. Potential is high for development of picnic areas
and paths and trails. Potential for camp areas and play-
grounds is only medium because of moderately slow
permeability.

This soil is in capability subclass llle; woodland group
30.

SOIL SURVEY

22—Kirvin-Urban land complex, 2 to 5 percent
slopes. This gently sloping complex is on uplands.
Slopes are mainly smooth or convex. Areas are irregular

in shape and follow the boundaries of urban develop-

ment. Areas range from about 20 to 100 acres.

This complex is 40 to 65 percent Kirvin soils, 15 to 50
percent Urban land, and 10 to 15 percent minor soils.
The soils and Urban land making up this complex are so
intricately mixed that separation is not feasible at the
scale used in mapping.

Kirvin soils have a surface layer of very friable,
medium acid, brown fine sandy loam about 8 inches
thick. The next layer is about 3 inches of very friable,
strongly acid, brown fine sandy loam. The next layer is
about 15 inches of firm, very strongly acid, red clay.
From 26 to 34 inches is firm, very strongly acid, red clay
that has many strong brown mottles. From a depth of 34
to 55 inches is firm, very strongly acid, red and yellowish
red sandy clay loam. From 55 to 70 inches is red and
strong brown sandy clay loam and a few thin strata of
gray shale.

Figure 8.—Natural reseeding of shortleaf pine on Kirvin fine sandy loam, 2 to 5 percent slopes.
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Urban land consists of soils that have been altered or
covered by buildings or other urban structures. Classify-
ing these soils is not practical. Typical structures are
single unit dwellings, streets, driveways, sidewalks,
schools, and churches.

Included with this complex in mapping are small areas
of Bernaldo, Cuthbert, and Wolfpen soils.

This map unit has medium potential for most urban
uses. Corrosivity to concrete, low strength, and shrinking
and swelling with changes in moisture are the main limi-
tations. Potential is high for development of picnic areas
and paths and trails. Potential for camp areas and play-
grounds is only medium because of permeability. Poten-
tial for lawns and gardens is high.

This complex is not placed in any interpretive group-

ing.

23—Kirvin soils, graded. These are gently sloping
soils on uplands. Slopes are mainly smooth and range
from 2 to 5 percent. Areas are irregular in shape and
range from 5 to 100 acres.

This map unit is broadly defined, and its composition is
more variable than that of most other map units in the
county. Mapping has been controlled well enough, how-
ever, for the anticipated use of the soils.

Some areas have been surface mined for ironstone
gravel. Areas are not uniform and they occur without
regularity on the landscape. This soil is extremely vari-
able. The removal of topsoil makes soil reclamation and
revegetation difficult. Some areas are barren, and some
areas have poor stands of grasses and weeds.

Typically, the surface layer is very friable, medium
acid, brown gravelly fine. sandy loam about 3 inches
thick. The next layer is about 7 inches of firm, very
strongly acid, red clay loam. From a depth of 10 to 32
inches is firm, very strongly acid, mottled red, light
brownish gray, and yellowish brown sandy clay loam.
From 32 to 54 inches is very strongly acid, light gray
shale and red, yellowish red, and strong brown soft
sandstone. A discontinuous layer of ironstone rock starts
at about 54 inches.

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

Included with these soils in mapping are areas of
Elrose, Cuthbert, and Trawick soils. Included soils make
up less than 40 percent of any mapped area.

The Kirvin soils are used primarily for wildlife habitat
and pasture.

Potential is high for woodland wildlife habitat. Potential
for openland wildlife habitat is medium because only a
small amount of grain and seed crops and grasses and
legumes is available.

Potential is medium for pastures of Coastal bermuda-
grass and bahiagrass. The Coastal bermudagrass pas-
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tures may be overseeded with arrowleaf clover, vetch, or
crimson clover. These plants add nitrogen to the soil and
provide grazing early in spring when the bermudagrass is
dormant. The addition of lime and a complete fertilizer
increases grass production.

These soils have medium potential for woodland.
Proper woodland management, such as selective cutting;
removal of undesirable trees, shrubs, and vines; and
protecting the woodland from burning, increases timber
production.

Potential for native vegetation is low. These soils are
not suited to crops.

Potential is medium for most urban uses. Corrosivity to
concrete, low strength, and shrinking and swelling with
changes in moisture are the main limiting features. Po-
tential is medium for development of camp areas, picnic
areas, and paths and trails. Permeability and small
stones are the main limitations. Potential for play-
grounds is low because of small stones.

These soils are in capability subclass Vle; woodland
group 4c.

24—Larue loamy fine sand, 1 to 8 percent slopes.
This gently sloping to sloping soil is on uplands. Slopes
are mainly smooth or convex. Areas are irregular in
shape and range from about 10 to 300 acres.

This soil has a surface layer of very friable, strongly
acid, brown loamy fine sand about 7 inches thick. The
next layer, from 7 to 34 inches, is very friable, medium
acid, brown loamy fine sand. From 34 to 48 inches is
firm, slightly acid, red sandy clay loam. From 48 to 63
inches is firm, slightly acid, red sandy clay loam that has
strong brown mottles.

This soil is well drained. Surface runoff is slow. Perme-
ability is moderate, and available water capacity is low.
The hazard of erosion is moderate.

Included with this soil in mapping are small areas of
Elrose, Trawick, Wolfpen, Kirvin, and Bernaldo soils. Also
included is a soil that is similar to the Larue soil except
the surface layer and subsoil are less than 60 inches
thick. Included soils make up less than 15 percent of any
mapped area.

This Larue soil is used primarily for pasture and wood-
land.

This soil has medium potential for pastures of Coastal
bermudagrass and lovegrass. The Coastal bermudagrass
pastures may be overseeded with vetch, arrowleaf
clover, or crimson clover. These plants add nitrogen to
the soil and provide grazing early in spring when the
bermudagrass is dormant. Potential for Coastal bermuda-
grass hay production is medium. The addition of lime
and a complete fertilizer increases grass and hay pro-
duction.

This soil has medium potential for woodland. Proper
woodland management, such as selective cutting; re-
moval of undesirable trees, shrubs, and vines; and pro-
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tecting the woodland from burning, increases timber pro-
duction.

Potential for crops such as corn, peas, and peanuts is
medium. Potential for woodland wildlife habitat is high.
Potential for openland wildlife habitat is medium.

This soil has medium potential for native vegetation.

This soil has high potential for most urban uses. Corro-
sivity to concrete, seepage, and slope are limitations.
Potential for recreational development is medium. The
sandy surface layer is the main limiting feature.

This soil is in capability subclass lile; woodland group
3s.

25—Leagueville-Henco complex, 1 to 5 percent
slopes. This gently sloping complex is on bottoms of
narrow drainageways and on short side slopes along
drainageways. This complex has a high water table
during most of the year. Slopes are mainly smooth or
concave. Areas are long and narrow and range from
about 20 to 200 acres.

About 40 to 55 percent of this complex is Leagueville
soils, about 25 to 50 percent Henco soils, and about 10
to 20 percent other soils. These soils are so intricately
mixed or small in area that they cannot be shown sepa-
rately at the scale used in mapping. Leagueville soils
generally are on a slightly lower position than the Henco
soils.

The Leagueville soil has a surface layer of very friable,
strongly acid, very dark gray fine sand about 3 inches
thick. The next layer is about 10 inches of very friable,
medium acid, dark grayish brown fine sand. Extending
from 13 to 29 inches is very friable, medium acid, very
pale brown fine sand. From a depth of 29 to 5l inches is
friable, extremely acid, gray sandy clay loam that has
yellowish brown and brown mottles. From 51 to 80
inches is friable, very strongly acid, light gray fine sand
that has pockets and streaks of strong brown, gray,
yellowish brown, and light yellowish brown sandy clay
loam.

This soil is poorly drained. Surface runoff is slow. Per-
meability is moderate, and available water capacity is
medium. The hazard of erosion is stight.

The Henco soil in this complex has a surface layer of
very friable, strongly acid, grayish brown loamy fine sand
about 8 inches thick. The next layer is about 7 inches of
very friable, medium acid, pale brown loamy fine sand.
From 15 to 44 inches is very friable, medium acid, light
gray loamy fine sand. From a depth of 44 to 62 inches is
firm, very strongly acid, light gray uncoated loamy fine
sand that has mottles, streaks, and pockets of yellowish
brown, strong brown, and light gray sandy clay loam.
From 62 to 72 inches is very friable, very strongly acid,
light gray loamy fine sand that has yellow mottles.

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

SOIL SURVEY

Included with this complex in mapping are small areas
of Wolfpen, Lufkin, and Nahatche soils. Also included in
some areas is a soil that is gray sand throughout.

This complex is used primarily for wildlife habitat.

This complex has medium potential for openland,
woodland, and wetland wildlife habitat. The small amount
of grain and seed crops and wetland plants are the main
limiting features.

Potential is medium for pastures of Coastal bermuda-
grass and fescuegrass. The Coastal bermudagrass pas-
tures may be overseeded with vetch or white clover in
the fall. These plants add nitrogen to the soil and pro-
vide grazing early in spring when the bermudagrass is
dormant. Proper management of pastures could be diffi-
cult because of the high water table in this complex.

Potential for woodland is medium. Equipment limita-
tion, seedling mortality, and plant competition are the
main limiting features.

This complex has low potential for native vegetation.
This complex is not suited to crops.

This complex has low potential for most urban uses.
Corrosivity to concrete and uncoated steel, wetness, and
seepage are the main limitations. Potential for recre-
ational development is low. Wetness is the main limiting
feature.

This complex is in capability subclass Vw; woodland
group 3w.

26—Lufkin-Raino complex. This complex is on nearly
level, moundy, uplands. Slopes are mainly smooth or
convex and range from 0 to 1 percent. Areas of soil are
irregular in shape and range from 20 to 300 acres.

About 40 to 55 percent of this complex is Lufkin soils,
about 30 to 40 percent Raino soils, and about 10 to 20
percent other soils. These soils are so intricately mixed
or small in area that they cannot be shown separately at
the scale used in mapping. Lufkin soils dominate the
complex and are between the mounds. Raino soils are
on the mounds. The mounds of Raino soils range from
25 to 100 feet in diameter and are 1 to 3 feet higher
than the intermound lows. Individual mounds are spaced
25 to about 500 feet apart. In some areas Raino soils
occupy small low ridges that meander through the lows
between mounds. The size of the mounds and the pat-
terns of occurrence vary within soil areas as well as from
one soil area to another.

The Lufkin soil has a surface layer of friable, slightly
acid, dark grayish brown loam about 6 inches thick. The
next layer is about 4 inches of friable, strongly acid, light
brownish gray loam. From a depth of 10 to 30 inches is
very firm, very strongly acid, grayish brown clay. From 30
to 44 inches is very firm, very strongly acid, dark gray
clay. From a depth of 44 to 60 inches is very firm,
moderately alkaling, light brownish gray, grayish brown,
and brownish yellow clay.
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This soil is somewhat poorly drained. Surface runoff is
very slow. Permeability is very slow, and available water
capacity is medium. The hazard of erosion is slight.

The Raino soil in this complex has a surface layer of
friable, medium acid, dark grayish brown loam about 5
inches thick. The next layer is 5 inches of friable,
medium acid, brown loam. From a depth of 10 to 29
inches is friable, very strongly acid, dark yellowish brown
loam. From a depth of 29 to 35 inches is friable, very
strongly acid light brownish gray loam and yellowish
brown sandy clay loam. From a depth of 35 to 44 inches
is very firm, very strongly acid, grayish brown clay that
has yellowish brown and red mottles and also has
streaks and pockets of uncoated sand and silt. From 44
to 64 inches is very firm, very strongly acid, mottled
grayish brown, gray, and yellowish brown clay. The next
layer, from 64 to 72 inches, is firm, very strongly acid,
mottled gray, grayish brown, red, and yellowish brown
clay loam.

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

Included with this complex in mapping are small areas
of Woodtell and Freestone soils. Also included at the
base of mounds are soils similar to Lufkin and Raino
soils.

This complex is used primarily for pasture and wildlife
habitat.

This complex has medium potential for pastures of
Coastal bermudagrass, bahiagrass, and fescuegrass.
The -Coastal bermudagrass pastures may be overseeded
with white clover or singletary peas. These plants add
nitrogen to the soil and provide grazing early in spring
when the bermudagrass is dormant. Potential for Coastal
bermudagrass hay is medium. The addition of lime and a
complete fertilizer increases grass production.

This complex has high potential for woodland wildlife
habitat. Potential for openland and wetland wildlife habi-
tat is medium. The small amount of grain and seed crops
and wild herbaceous plants grown on this soil are the
main limiting features for openland wildlife habitat. The
smali amount of wetland plants and shallow water areas
limits the potential for wetland wildlife habitat.

Potential for crops is medium. Wetness is the main
limiting feature. Potential for woodland is low.

This complex has medium potential for native vegeta-
tion.

This complex has low potential for most urban uses.
Corrosivity to uncoated steel, permeability, wetness, low
strength, and shrinking and swelling with changes in
moisture are the main limitations. Potential for develop-
ment of camp areas and playgrounds is low. Potential for
picnic areas and paths and trails is only medium. Wet-
ness and very slow permeability are the main timiting
features.

This complex is in capability subclass lllw; woodland
group is 5w for Lufkin soil and 3w for Raino soil.
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27—Nahatche loam, frequently flooded. This soil is
on nearly level flood plains of large streams. Slopes are
mainly smooth or concave and range from O to 1 per-
cent. Areas follow the meander of the streams and
range from about 200 feet to 1 mile wide. Areas range
from about 20 acres to several thousand acres. This soil
floods on the average of one to two times a year (fig. 9).
The duration of flooding is usually 2 to 7 days. Flooding
is most likely to occur during the months of November
through May. '

About half of this map unit has a loam surface layer,
about 1/4 has a fine sandy loam surface layer, and 1/4
has a clay loam surface layer. These textures do not
occur in a regular pattern.

This Nahatche soil typically has a surface layer of
friable, strongly acid, dark grayish brown loam about 5
inches thick (fig. 10). The next layer is about 8 inches of
very friable, medium acid, brown fine sandy loam. From
a depth of 13 to 30 inches is firm, slightly acid, grayish
brown clay loam that has yellowish red mottles. From 30
to 75 inches is firm, neutral, dark gray clay loam.

This soil is somewhat poorly drained. Surface runoff is
slow. Permeability is moderate, and available water ca-
pacity is medium. The hazard of erosion is slight.

Included with this unit in mapping are areas of a simi-
lar soil that is gray throughout. Also included is a similar
soil that is sandier and one that is on low ridges and has
a thick brown surface layer. included soils make up less
than 30 percent of any mapped area.

This map unit is used primarily for pasture and wildlife
habitat.

This map unit has high potential for pastures of Coast-
al bermudagrass, common bermudagrass, bahiagrass,
and fescuegrass. The bermudagrass pastures may be
overseeded with white clover or singletary peas in the
fall. These plants add nitrogen to the soil and provide
grazing early in spring when the bermudagrass is dor-
mant. The addition of lime and a complete fertilizer in-
creases grass production.

Potential is medium for woodland and wetland wildlife
habitat. Potential for openland wildlife habitat is low be-
cause only a small amount of grain and seed crops and
grasses and legumes is available.

Potential for woodland is high. Potential for native
vegetation is low. This map unit is not suited to crops
because of flooding.

Potential is low for most urban uses. Flooding, wet-
ness, and corrosivity to uncoated steel are the main
limitations. Potential for recreational development is low.
Flooding and wetness are the main limiting features.

This soil is in capability subclass Vw; woodland group
w.

28—Normangee clay loam, 2 to 5 percent slopes,
eroded. This gently sloping soil is on old terraces and
uplands. Slopes are mainly smooth or complex. Areas
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Figure 9.—Flooding along a large creek bottom on Nahatche loam, frequently flooded.

are irregular in shape and range from about 25 to sever-
al hundred acres.

This soil has a surface layer of firm, slightly acid, very
dark grayish brown clay loam about 3 inches thick. The
next layer is about 7 inches of very firm, slightly acid,
brown clay. From 10 to 19 inches is very firm, moderate-
ly alkaline, brown clay. From a depth of 19 to 39 inches
is very firm, moderately alkaline, light olive brown clay.
From 39 to 72 inches is stratified light olive brown, yel-
lowish brown, and dark gray shale and clay.

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

Included with this soil in mapping are small areas of
Crockett, Axtell, and Wilson soils. Also included are
small areas of a similar soil that is shallower. Included
soils make up less than 20 percent of any mapped area.

This Normangee soil is used primarily for pasture and
wildlife habitat.

This soil has medium potential for pastures of Coastal
bermudagrass and lovegrass. In the fall, the Coastal
bermudagrass pastures may be overseeded with arrow-
leaf clover, vetch, or singletary peas. These plants add
nitrogen to the soil and provide grazing early in spring
when the bermudagrass is dormant. The addition of a
complete fertilizer increases grass production.

Potential is medium for openland wildlife habitat be-
cause only a small amount of seed and grain crops is
available. Potential for wetland wildlife habitat is low be-
cause of the lack of wetland plants and shallow water
areas. This soil is not suited to woodland wildlife habitat.

Potential for crops is low because of the hazard of
erosion. Potential for native vegetation is medium. This
soil is not suited to woodland.

This soil has iow potential for most urban uses. Corro-
sivity to uncoated steel, very slow permeability, shrinking
and swelling with changes in moisture, and low strength
are the main limitations. Potential for development of
picnic areas and paths and trails is medium. Potential for
camp areas and playgrounds is low. Very slow perme-
ability and the clayey surface layer are the main limiting
features.

This soil is in capability subclass 1Ve.

29—Pickton loamy fine sand, 1 to 8 percent
slopes. This gently sloping to sloping soil is on uplands.
Slopes are mainly smooth or convex. Areas are irregular
in shape and range from about 10 to 1,000 acres.

This soil has a surface layer of very friable, slightly
acid loamy fine sand about 50 inches thick. The surface
layer is brown in the upper part and light yellowish brown
in the lower part. The next layer is about 26 inches of
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Figure 10.—Profile of Nahatche loam, frequently flooded.

firm, medium acid, strong brown sandy clay loam. From
76 to 80 inches is firm, medium acid, strong brown sandy
clay loam that has yellowish red mottles and vertical
streaks and pockets of light gray sand.

This soil is well drained. Surface runoff is slow. Perme-
ability is moderate, and available water capacity: is low.
The hazard of erosion is moderate.

Included with this soil in mapping are small areas of
Wolfpen, Larue, Gallime, and Tonkawa soils. Included
soils make up less than 15 percent of any mapped area.

This Pickton soil is used for pasture, hay, cultivated
crops, and woodland.

This soil has medium potential for pastures of Coastal
bermudagrass and lovegrass. In the fall, the Coastal
bermudagrass may be overseeded with vetch or arrow-
leaf clover. These plants add nitrogen to the soil and
provide grazing early in spring when the bermudagrass is
dormant. Potential for Coastal bermudagrass hay is
medium. The addition of lime and a complete fertilizer
increases grass production.

This soil has medium potential for crops such as corn,
peas, and peanuts (fig. 11). Residue from these crops
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should be left on or near the surface of the soil to help
reduce erosion and maintain organic-matter content. The
addition of lime and a complete fertilizer increases
yields.

Figure 11.—Peanuts on Pickton loamy fine sand, 1 to 8 percent
slopes.
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Potential for woodland is medium. Proper woodland
management, such as selective cutting; removal of unde-
sirable trees, shrubs, and vines; and protecting the
woodland from burning, increases timber production.

Potential for woodland and openland wildlife habitat is
medium. Potential for native vegetation is low.

This soil has medium potential for most urban uses.
Slope, seepage, and the sandy surface layer are the
main limiting features. Potential for recreational develop-
ment is medium. The sandy surface layer is the main
limiting feature.

This soil is in capability subclass llle; woodland group
4s.

30—Pickton loamy fine sand, 8 to 15 percent
slopes. This strongly sloping to moderately steep soil is
on uplands. Slopes are mainly smooth or convex. Areas
are oblong and range from about 10 to several hundred
acres.

This soil has a surface layer of very friable, medium
acid, brown loamy fine sand about 10 inches thick. The
next layer, from 10 to 42 inches, is very friable, medium
acid, very pale brown loamy fine sand. From 42 to 60
inches is firm, strongly acid, reddish yellow and light
brownish gray sandy clay loam. From 60 to 72 inches is
firm, strongly acid, light brownish gray and reddish yellow
sandy clay loam.

This soil is well drained. Surface runoff is slow. Perme-
ability is moderate, and available water capacity is low.
The hazard of erosion is severe.

Included with this soil in mapping are small areas of
Wolfpen, Larue, and Cuthbert soils. Included soils make
up less than 15 percent of any mapped area.

This Pickton soil is used primarily for pasture and
woodland.

This soil has medium potential for pastures of Coastal
bermudagrass and lovegrass. In the fall, the Coastal
bermudagrass may be overseeded with vetch or arrow-
leaf clover. These plants add nitrogen to the soil and
provide grazing early in spring when the bermudagrass is
dormant. The addition of lime and a complete fertilizer
increases grass production.

This soil has medium potential for woodland. Proper
woodland management, such as selective cutting; re-
moval of undesirable trees, shrubs, and vines; and pro-
tecting the woodland from burning, increases timber pro-
duction.

Potential for crops is low. Slope is the main limiting
feature.

This soil has medium potential for openland and wood-
land wildlife habitat. Potential for native vegetation is low.

This soil has low potential for most urban uses. Slope,
seepage, and the sandy surface layer are the main limi-
tations. Potential for development of camp areas, picnic
areas, and paths and trails is medium. Potential for play-
grounds is low. Slope and the sandy surface layer are
the main limiting features.

SOIL SURVEY

This soil is in capabiltiy subclass 1Ve; woodland group
4s.

31—Pickton-Urban land complex, 1 to 8 percent
slopes. This gently sloping soil is on uplands. Slopes are
mainly smooth or convex. Areas are irregular in shape
and follow the boundaries of urban expansion. Areas of
this complex range from about 50 to 500 acres.

This complex is 40 to 70 percent Pickton soils, 15 to
50 percent Urban land, and 10 to 15 percent minor soils.
The soils and Urban land making up this complex are so
intricately mixed that separation was not feasible at the
scale used in mapping.

Pickton soils have a surface layer of very friable,
slightly acid loamy fine sand about 50 inches thick. The
surface layer is brown in the upper part and light yellow-
ish brown in the lower part. The next layer is about 26
inches of firm, medium acid, strong brown sandy clay
loam. From 76 to 80 inches is firm, medium acid, strong
brown sandy clay loam that has red mottles and vertical
streaks and pockets of gray sand.

Urban land consists of soils that have been altered or
covered by buildings or other urban structures. Classify-
ing these soils is not practical. They are typically used
for single unit dwellings, streets, driveways, sidewalks,
schools, and churches.

Included with this complex in mapping are small areas
of Wolfpen, Tonkawa, and Larue soils.

This map unit has medium potential for most urban
uses. Slope, seepage, and a sandy surface layer are the
main limitations. Potential for recreational development is
medium. Potential for lawns and gardens is medium.

This complex is not placed in any interpretive group.

32—Pits. There are about 900 acres in the county
delineated as pits. They range in size from about 3 acres
to 200 acres. Gravel, clay, and sand have been removed
from them. Some of them have been smoothed and
revegetated.

These pits are located throughout the county. The
largest, in the western part of the county on the Trinity
River bottoms, are gravel pits. The washed gravel was
sold for road and building material. These pits range up
to about 200 acres in size and are being enlarged by
digging. Their average depth is about 25 feet. These pits
are mainly on clayey Trinity and Kaufman soils. The
clayey material was removed to expose the gravel
below.

Clay pits are located near Athens and Malakoff. The
clay removed from these pits was used in manufacturing
brick. These pits range up to about 50 acres. Their
average depth is about 20 feet. Some of these pits that
are abandoned contain water much of the year. Clay pits
are mostly on Axtell, Woodtell, and Freestone soils.

The smaller pits in the county are sand pits that were
dug for building and fill material. These pits range up to
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about 10 acres. Average depth is about 10 feet. Sand pits
are mostly on Pickton, Tonkawa, and Eufaula soils.
Pits are not placed in any interpretive grouping.

33—Silawa fine sandy loam, 1 to 5 percent slopes.
This gently sloping soil is on old terraces. Slopes are
mainly smooth or convex. Areas are irregular in shape
and range from about 10 to several hundred acres.

This soil has a surface layer of very friable, medium
acid, dark grayish brown fine sandy loam about 3 inches
thick. From 3 to 15 inches is very friable, slightly acid,
brown fine sandy loam. From a depth of 15 to 29 inches
is firm, medium acid, red sandy clay loam. From a depth
of 29 to 37 inches is firm, strongly acid, red sandy clay
loam that has brownish yellow mottles. From 37 to 64
inches is friable, medium acid, yellowish red sandy clay
loam. From a depth of 64 to 80 inches is friable, medium
acid, yellowish red fine sandy loam.

This soil is well drained. Surface runoff is medium.
Permeability is moderate, and available water capacity is
medium.

Included with this soil in mapping are small areas of
Axtell, Freestone, Dutek and Styx soils. Also included
are small areas of a soil similar to the Silawa soil but has
a red clayey subsoil. Included soils make up less than 15
percent of any mapped area.

This Silawa soil is used primarily for pasture and hay
production.

This soil has medium potential for pastures of Coastal
bermudagrass and lovegrass. In the fall, the Coastal
bermudagrass pastures may be overseeded with single-
tary peas, vetch, or arrowleaf clover. These plants add
nitrogen to the soil and provide grazing early in spring
when the bermudagrass is dormant. Potential for coastal
bermudagrass hay is medium. The addition of lime and a
complete fertilizer increases grass yields.

Potential is medium for crops such as corn or peanuts.
Residue from these crops should be left on or near the
surface of the soil to help control erosion and to main-
tain organic-matter content.

Potential for openland wildlife habitat is high. Potential
for wetland wildlife habitat is low. This soil is not suited
to woodland wildlife habitat.

Potential is medium for native vegetation. This soil is
not suited to woodland.

This soil has high potential for most urban uses. Corro-
sivity to concrete, low strength, and seepage are limita-
tions. Potential for development of camp areas, picnic
areas, and paths and trails is high. Potential for play-
grounds is only medium because of slope.

This soil is in capability subclass llle.

34—Silawa fine sandy loam, 5 to 12 percent
slopes. This sloping to strongly sloping soil is on ter-
races. Slopes are mainly smooth or convex. Areas are
oblong and range from about 15 to several hundred

acres.
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This soil has a surface layer of friable, slightly acid,
brown fine sandy loam about 5 inches thick. The next
layer is about 3 inches of friable, slightly acid, yellowish
brown fine sandy loam. From a depth of 8 to 16 inches
is firm, slightly acid, red sandy clay loam. From 16 to 25
inches is firm, strongly acid, yellowish red sandy clay
loam. From 25 to 38 inches is friable, strongly acid,
yellowish red sandy clay loam. From a depth of 38 to 53
inches is friable, medium acid, strong brown sandy loam.
From 53 to 70 inches is very friable, strongly acid, strong
brown fine sand.

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

Included with this soil in mapping are small areas of
Axtell, Dutek, and Styx soils. Also included are small
areas of a soil that is similar to the Silawa soil but has a
red clayey subsoil. Included soils make up less than 15
percent of any mapped area.

This Silawa soil is used primarily for pasture.

This soil has low potential for pastures of Coastal
bermudagrass and lovegrass. In the fall, the Coastal
bermudagrass pastures may be overseeded with single-
tary peas, vetch, or arrowleaf clover. These plants add
nitrogen to the soil and provide grazing early in spring
when the bermudagrass is dormant. The addition of lime
and a complete fertilizer increases grass production.

This soil is not suitable for crops.

Potential for openland wildlife habitat is high. Potential
for wetland wildlife habitat is low. This soil is not suited
to woodland wildlife habitat.

Potential is medium for native vegetation. This soil is
not suited to woodland.

This soil has high potential for most urban uses. Corro-
sivity to concrete, low strength, seepage, and slope are
the main limitations. Potential for development of camp
areas, picnic areas, and paths and trails is high. Potential
for playgrounds is only medium because of slope.

This soil is in capability subclass Vle.

35—Styx loamy fine sand, 1 to § percent slopes.
This gently sloping soil is on terraces. Slopes are mainly
smooth or convex. Areas are irregular in shape and
range from about 15 to several hundred acres.

This soil has a surface layer of very friable, slightly
acid, brown loamy fine sand about 3 inches thick. The
next layer is about 7 inches of very friable, slightly acid,
dark yellowish brown loamy fine sand. The next layer,
from 10 to 22 inches, is very friable, slightly acid, yellow-
ish brown loamy fine sand. From 22 to 31 inches is firm,
very strongly acid, brownish yellow sandy clay loam.
From 31 to 45 inches is firm, very strongly acid, mottled
light yellowish brown, light brownish gray, and red sandy
clay loam. From 45 to 67 inches is firm, very strongly

- acid, mottled light brownish gray, red, and light yellowish

brown sandy clay loam. From 67 to 80 inches is firm,
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very strongly acid, light brownish gray sandy clay loam
that has red and light yellowish brown mottles.

This soil is well drained. Surface runoff is siow. Perme-
ability is moderate, and available water capacity is
medium.

Included with this soil in mapping are small areas of
Freestone, Silawa, Dutek, Eufaula and Axtell soils. In-
cluded soils make up less than 15 percent of any
mapped area.

This Styx soil is used primarily for pasture and hay
production.

Potential is medium for pastures of Coastal bermuda-
grass and lovegrass. In the fall the Coastal bermuda-
grass pastures may be overseeded with arrowleaf clover,
vetch, or singletary peas. These plants add nitrogen to
the soil and provide grazing early in spring when the
bermudagrass is dormant. Potential for Coastal bermuda-
grass hay is medium. The addition of lime and a com-
plete fertilizer increases grass production.

This soil has low potential for crops such as corn and
peanuts. The hazard of erosion is the main limiting fea-
ture. Residue from crops should be left on or near the
surface of the soil to help control erosion and maintain
organic-matter content.

Potential for openland wildlife habitat is medium be-
cause only a small amount of grain and seed crops and
grasses and legumes is available. Potential for wetland
wildlife habitat is low. This soil is not suited to woodland
wildlife habitat.

This soil has medium potential for native vegetation.
This soil is not suited to woodiand.

Potential is medium for most urban uses. Wetness,
seepage, and corrosivity to concrete are the main limita-
tions. Potential for recreational development is medium.
The sandy surface layer is the main limiting feature.

This soil is in capability subclass llle.

36—Tonkawa fine sand, 1 to 5 percent slopes. This
gently sloping soil is on uplands. Slopes are mainly
smooth or convex. Areas are irregular in shape and
range from about 15 to several hundred acres.

This soil has a surface layer of very friable, slightly
acid, brown fine sand about 7 inches thick (fig. 12). The
next layer is about 49 inches of loose, slightly acid,
brown fine sand. From 56 to 80 inches is loose, slightly
acid, light yellowish brown fine sand.

This soil is excessively drained. Surface runoff is very
slow. Permeability is rapid, and, available water capacity
is low. The hazard of erosion is moderate.

included with this soil in mapping are small areas of
Pickton and Wolfpen soils. Included soils make up less
than 15 percent of any mapped area.

This Tonkawa soil is used mainly for pasture and hay
production. A few areas are used for crops such as peas
and peanuts.

This soil has medium potential for pastures of Coastal
bermudagrass and lovegrass. In the fall, the Coastal
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bermudagrass pastures may be overseeded with vetch.
This plant adds nitrogen to the soil and provides grazing
early in spring when the bermudagrass is dormant. The
addition of lime and a complete fertilizer increases grass

Figure 12.—Profile of Tonkawa fine sand, 1 to 5 percent slopes.
This soil formed in thick sandy deposits.
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production. Potential for Coastal bermudagrass hay is
medium.

This soil has low potential for crops. Low available
water capacity is the main limiting factor when it is used
for crops. Residues from crops should be left at or near
the surface of the soil to help control erosion and main-
tain organic-matter content. The addition of lime and a
complete fertilizer increases yields.

Potential for wildlife habitat and woodland is low. Po-
tential for native grasses is low (fig. 13).

This soil has high potential for most urban uses. Po-
tential for recreational development is low. The sandy
nature of the soil is the main limiting factor.

Figure 13.—Yucca plants on an area of Tonkawa fine sand, t to 5
percent slopes.

31

This soil is in capability subclass IVs; woodland group
Bs.

37—Tonkawa fine sand, 5 to 12 percent slopes.
This sloping to strongly sloping soil is on uplands. Slopes
are mainly smooth or convex. Areas are oblong and
range from about 20 to several hundred acres.

This soil has a surface layer of very friable, slightly
acid, brown fine sand about 7 inches thick. The next
layer is about 20 inches of loose, slightly acid, light
yellowish brown fine sand that has brown mottles. The
next layer, from 27 to 51 inches, is loose, slightly acid,
pale brown fine sand that has brown mottles. From 51 to
68 inches is loose, slightly acid, white fine sand that has
yellow mottles. From a depth of 68 to 80 inches is loose,
slightly acid, very pale brown fine sand that has yellow
and yellowish red mottles.

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

Included with this soil in mapping are small areas of
Pickton and Wolfpen soils. Also included in some areas
is a gray wet sand located along toe slopes. Included
soils make up less than 15 percent of any mapped area.

This Tonkawa soil is used primarily for pasture.

This soil has low potential for pastures of Coastal
bermudagrass and lovegrass. In the fall, the Coastal
bermudagrass pastures may be overseeded with vetch.
This plant adds nitrogen to the soil and provides grazing
early in spring when the bermudagrass is dormant. The
addition of lime and a complete fertilizer increases grass
production.

Potential is low for crops. Slope and low available
water capacity are the main limiting features.

Potential for wildlife habitat and woodland is low. Po-
tential for native vegetation is low.

This soil has medium potential for most urban uses.
Slope, seepage, and the sandy nature of the soil are the
most limiting features. Potential for recreational develop-
ment is low. Slope and the sandy nature of the soil are
the most limiting features.

This soil is in capability subclass IVe; woodland group
5s.

38—Tonkawa-Urban land complex, 1 to 5 percent
slopes. This gently sloping complex is on uplands.
Slopes are mainly smooth or convex. Areas are irregular
in shape and generally follow the boundaries of urban
expansion. Areas of this complex range from about 00
to 600 acres.

This complex is 35 to 75 percent Tonkawa soils,.15 to
50 percent Urban land, and 10 to 15 percent other soils.
The soils and Urban land making up this complex are so
intricately mixed that separation was not feasible at the
scale used in mapping.

Tonkawa soils have a surface layer of very friable,
slightly acid, brown fine sand about 7 inches thick. The
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next layer is about 49 inches of loose, slightly acid,
brown fine sand. From 56 to 80 inches is loose, slightly
acid, light yellowish brown fine sand.

Urban land consists of soils that have been altered or
covered by buildings or other urban structures. Classify-
ing these soils is not practical. They are typically used
for single unit dwellings, streets, driveways, sidewalks,
schools, and churches.

Included with this complex in mapping are small areas
of Pickton and Wolfpen soils.

This map unit has high potential for most urban uses.
Potential for recreational development is low. Potential
for lawns and gardens is low. Low available water capac-
ity and the sandy nature of the soil are the main limiting
features. :

This complex is not placed in any interpretive group.

39—Trawick gravelly fine sandy loam, 12 to 20
percent slopes. This moderately steep soil is on up-
lands. Slopes are mainly smooth or convex. Areas are
irregular in shape and range from about 50 to 500 acres.

This soil has a surface layer of very friable, slightly
acid, dark reddish brown gravelly fine sandy loam about
7 inches thick. The next layer is about 20 inches of firm,
medium acid, red clay. The next layer, from 27 to 40
inches, is firm, very strongly acid, red clay that has
strong brown mottles. From 40 to 72 inches is red,
strong brown, and yellowish brown clay and partially
weathered glauconite.

This soil is well drained. Surface runoff is medium to
rapid. Permeability is moderately slow, and the available
water capacity is low. The hazard of erosion is severe.

Included with this soil in mapping are small areas of
Cuthbert, Kirvin, and Pickton soils. Also included are
small areas of Trawick stony soils and Trawick soils that
are about 40 to 50 percent gravel. Also included are
small areas that have less than 12 percent slope. Includ-
ed soils make up less than 20 percent of any mapped
areas.

This Trawick soil is used primarily for woodiand and
wildlife habitat. Some of the less sloping areas are used
for pasture.

This soil has medium potential for woodland. Proper
woodland management, such as selective cutting; re-
moval of undesirable trees, shrubs, and vines, and pro-
tecting the woodland from burning, increases timber pro-
duction.

This soil has high potential for woodland and openland
wildlife habitat. Potential for wetland wildlife habitat is
low.

This soil has medium potential for pastures of Coastal
bermudagrass. In the fall, the Coastal bermudagrass
pastures may be overseeded with arrowleaf clover,
vetch, or crimson clover. These plants add nitrogen to
the soil and provide grazing early in spring when the
bermudagrass is dormant. The addition of lime and a
complete fertilizer increases grass production.
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Potential for native vegetation is low. This soil is not
suited to crops.

This soil has low potential for most urban uses. Slope,
depth to rock, and low strength are the main limiting
features. Potential for development of paths and trails is
medium. Slope is the main limiting feature. Potential for
camp areas, picnic areas, and playgrounds is low be-
cause of slope.

This soil is in capability subclass Vle; woodland group
4r.

40—Trinity clay, rarely flooded. This is a nearly level
soil on bottom lands. Slopes are smooth or concave and
are less than 1 percent. Areas are oblong and range
from several hundred to several thousand acres. This
soil is protected from flooding by levees.

This soil has a surface layer of very firm, moderately
alkaline, very dark gray clay about 4 inches thick. The
next layer is about 11 inches of very firm, moderately
alkaline, very dark gray clay. The next layer, from 15 to
22 inches, is very firm, moderately alkaline, very dark
gray clay that has calcium carbonate concretions. From
a depth of 22 to 27 inches is very firm, moderately
alkaline, very dark gray clay that has calcium carbonate
concretions and olive mottles. From a depth of 27 to 37
inches is very firm, moderately alkaline, very dark gray
clay that has brownish mottles. From 37 to 62 inches is
very firm, moderately alkaline, black clay that has olive
and brownish mottles and calcium carbonate concre-
tions. From 62 to 72 inches is very firm, moderately
alkaline, very dark grayish brown and very dark gray
clay.

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

Included with this soil in mapping are small areas of
Kaufman and Gladewater soils. Also included in some
areas are dark clayey soils covered with a loamy over-
wash. Included soils make up less than 15 percent of
any mapped area.

This Trinity soil is used primarily for pasture. Some
areas are used for crops, mainly grain sorghum.

This soil has high potential for pastures. In the fall,
pastures of Coastal bermudagrass may be overseeded
with singletary peas or white clover. These plants add
nitrogen to the soil and provide grazing early in spring
when the bermudagrass is dormant. Potential for Coastal
bermudagrass hay is high. Nitrogen and phosphorous
fertilizer increases grass production.

This soil has high potential for crops such as grain
sorghum and cotton. Residue from these crops should
be left on or near the surface of the soil to aid in water
infiltration and to maintain organic-matter content. Nitro-
gen and phosphorous fertilizer increases yields.

This soil has high potential for hardwood timber pro-
duction. Potential for openland wildlife habitat is medium.
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Potential for woodland wildlife habitat is high, and poten-
tial for wetland wildlife habitat is low.

Potential for native vegetation is medium.

This soil has low potential for most urban uses. Corro-
sivity to uncoated steel, wetness, very slow permeability,
rare flooding, shrinking and swelling with changes in
moisture, and low strength are the main limitations. Po-
tential for recreational development is low. Wetness,
very slow permeability, and the clayey surface layer are
the main limiting features.

This soil is in capability subclass Ilw; woodland group
w.

41—Trinity clay, frequently flooded. This is a nearly
level soil on bottom lands.

Slopes are smooth or concave and are less than 1
percent. Areas are oblong and are a few hundred feet to
about one mile wide. Soil areas range from about 100
acres to several thousand acres. This soil generally
floods one or two times a year. Flooding usually lasts for
about one week to one month. Flooding is most likely to
occur during the months of November through May.

This soil has a surface layer of very firm, moderately
alkaline, very dark gray clay about 6 inches thick. The
next layer is about 11 inches of very firm, moderately
alkaline, very dark gray clay that has a few yellowish
mottles. From a depth of 17 to 60 inches is very firm,

moderately alkaline, very dark gray clay that has light

olive brown mottles. From 60 to 80 inches is very firm,
moderately alkaline, dark gray clay that has many olive
mottles.

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

Included with this soil in mapping are small areas of
Kaufman and Gladewater soils. Also included in some
areas are dark clayey soils covered with a loamy over-
wash. Included soils make up less than 15 percent of
any mapped area.

This Trinity soil is used primarily for pasture and wild-
life habitat.

This soil has high potential for pastures of Coastal
bermudagrass. In the fall, the Coastal bermudagrass
pastures may be overseeded with singletary peas or
white clover. These plants add nitrogen to the soil and
provide grazing early in spring when the bermudagrass is
dormant. Nitrogen and phosphorous fertilizer increases
grass production.

Potential is medium for openland and woodland wild-
life habitat because only a small amount of grain and
seed crops, grasses and legumes, and wild herbaceous
plants is available. Potential for wetland wildlife habitat is
low. The small amount of wetland plants and lack of
shallow water areas limit the potential of this soil for
wetland wildlife habitat.

This soil has high potential for hardwood timber.
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Potential for native vegetation is medium. This soil is
not suited to crops because of flooding.

This soil has low potential for most urban uses. Flood-
ing, wetness, very slow permeability, corrosivity to un-
coated steel, and shrinking and swelling with changes in
moisture are the main limitations. Potential for recre-
ational development is low. Flooding, wetness, very slow
permeability, and the clayey surface layer are the main
limiting features.

This soil is in capability subclass Vw; woodland group
fw.

42—Wilson loam, 0 to 1 percent slopes. This nearly
level soil is on terraces. Slopes are smooth or concave.
Areas are irregular in shape and range from about 5 to
200 acres.

This soil has a surface layer of friable, medium acid,
grayish brown loam about 6 inches thick. The next layer
is about 34 inches of very firm, medium acid, very dark
gray clay. From 40 to 47 inches is very firm, neutral, dark
grayish brown clay that has common gypsum crystals.
From a depth of 47 to-71 inches is very firm, neutral,
light brownish gray clay that has common yellowish
brown and brownish yellow mottles and common
gypsum crystals.

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

Included with this soil in mapping are small areas of
Crockett, Axtell, Derly, and Rader soils. Included soils
make up less than 15 percent of any mapped area.

This Wilson soil is used primarily for pasture.

This soil has medium potential for pastures of Coastal
bermudagrass. In the fall, the Coastal bermudagrass may
be overseeded with white clover or singletary peas.
These plants add nitrogen to the soil and provide grazing
early in spring when the bermudagrass is dormant. Po-
tential for Coastal bermudagrass hay is medium. The
addition of lime and a complete fertilizer increases grass
production.

Potential is medium for crops such as corn and grain
sorghum. Residue from these crops should be left on or
near the surface of the soil to aid in water infiltration and
maintain organic-matter content.

This soil has medium potential for openland and wet-
land wildlife habitat. This soil is not suited to woodland
wildlife habitat.

Potential for native vegetation is medium. This soil is
not suited to woodland.

This soil has low potential for most urban uses. Corro-
sivity to uncoated steel, very slow permeability, wetness,
shrinking and swelling with changes in moisture, and low
strength are the main limitations. Potential for recreation-
al development is low because of wetness and very slow
permeability.

This soil is in capability subclass lliw.
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43—Wolfpen loamy fine sand, 1 to 5 percent
slopes. This gently sloping soil is on uplands. Slopes are
mainly smooth or convex. Areas are irregular in shape
and range from about 10 to several hundred acres.

This soil has a surface layer of very friable, neutral,
loamy fine sand about 28 inches thick. The surface layer
is brown in the upper part and pale brown in the lower
part. The next layer is about 15 inches of firm, medium
acid, yellowish brown sandy clay loam. From 43 to 65
inches is firm, strongly acid, mottled gray, yellowish
brown, and red sandy clay loam. From 65 to 80 inches is
firm, very strongly acid, gray sandy clay loam that has
red and brownish yellow mottles.

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

Included with this soil in mapping are small areas of
Pickton, Gallime, Bernaldo, and Larue soils. Also includ-
ed are small areas of a soil that is similar to the Wolpen
soil but has a gray subsoil. Included soils make up less
than 15 percent of any mapped area.

This Wolfpen soil is used for pasture; for cultivated
crops, such as corn, peas, and peanuts; and for wood-
land.

This soil has medium potential for pastures of Coastal
bermudagrass and lovegrass. In the fall, the Coastal
bermudagrass pastures may be overseeded with vetch
or arrowleaf clover. These plants add nitrogen to the soil
and provide grazing early in spring when bermudagrass
is dormant. Potential for Coastal bermudagrass hay is
medium. The addition of lime and a complete fertilizer
increases grass production.

This soil has high potential for crops (fig. 14). Residue
from crops should be left on or near the surface of the
soil to help control erosion and maintain organic-matter
content. The addition of lime and a complete fertilizer
increases yields.

Potential for woodland is medium (fig. 15). Proper
woodland management, such as selective cutting; re-
moval of undesirable trees, shrubs, and vines; and pro-
tecting the woodland from burning, increases timber pro-
duction.

This soil has high potential for woodland wildlife habi-
tat, medium potential for openland wildlife habitat, and
low potential for wetland wildlife habitat.

Potential for native vegetation is low.

This soil has medium potential for most urban uses.
Wetness, seepage, and the sandy surface layer are the
main limiting features. Potential for recreational develop-
ment is medium. The sandy surface layer is the main
limiting feature.

This soil is in capability subclass Ills; woodland group

3s.

44—Wolfpen loamy fine sand, 5 to 12 percent
slopes. This sloping to strongly sloping soil is on up-
lands. Slopes are mainly smooth or convex. Areas are
oblong and range from about 20 to 200 acres.

SOIL SURVEY

This soil has a surface layer of very friable, medium
acid, dark grayish brown loamy fine sand about 5 inches
thick. The next layer, from 5 to 24 inches, is very friable,
strongly acid, pale brown loamy fine sand. From a depth

Figure 14.—Blackeyed peas on Wolfpen loamy fine sand, 1 to 5
percent slopes.
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of 24 to 35 inches is firm, very strongly acid, strong
brown sandy clay loam that has red and brownish yellow
mottles. From 35 to 60 inches is firm, very strongly acid,
mottled gray, red, and brownish yellow sandy clay loam.

This soil is well drained. Surface runoff is slow. Perme-
ability is moderate, and available water capacity is
medium. The hazard of erosion is severe.
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Included with this soil in mapping are small areas of
Pickton, Larue, and Cuthbert soils. Also included are
small areas of a soil that is wetter than Wolfpen soils.
Included soils make up less than 15 percent of any
mapped area.

This Wolfpen soil is used primarily for pasture and
woodland.

Figure 15.—A plantation of loblolly pine on Wolfpen loamy fine sand, 1 to 5 percent slopes.
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This soil has medium potential for pastures of Coastal

bermudagrass and lovegrass. In the fall, the Coastal
bermudagrass pastures may be overseeded with vetch
or arrowleaf clover. These plants add nitrogen to the soil
and provide grazing early in spring when the bermuda-
grass is dormant. The addition of lime and a complete
fertilizer increases grass production.

This soil has medium potential for woodland. Proper
woodland management, such as selective cutting; re-
moval of undesirable trees, shrubs, and vines; and pro-
tecting the woodland from burning, increases timber pro-
duction.

Potential for crops is medium. This soil has-high po-
tential for woodland wildlife habitat, medium potential for
openland wildlife habitat, and low potential for wetland
wildlife habitat.

Potential for native vegetation is low.

This soil has medium potential for most urban uses.
Slope, wetness, seepage, and the sandy surface layer
are the most limiting features. Potential for development
of camp areas, picnic areas, and paths and trails is
medium. Potential for ptaygrounds is low. Slope and the
sandy surface layer are the main limiting features.

This soil is in capabiltiy subclass IVe; woodland group
3s.

45—Woodtell loam, 1 to 5 percent slopes. This
gently sloping soil is on uplands. Slopes are mainly
smooth or convex. Areas are irregular in shape and
range from about 5 to several hundred acres.

This soil has a surface layer of friable, medium acid,
very dark grayish brown loam about 5 inches thick. The
next layer is about 3 inches of friable, slightly acid,
brown loam. The next layer, from 8 to 20 inches, is firm,
very strongly acid, red clay that has brownish yellow
mottles. From 20 to 31 inches is firm, very strongly acid,
mottled red, brownish yellow, light brownish gray, and
pale brown clay loam. From a depth of 31 to 54 inches
is firm, very strongly acid, light brownish gray sandy clay
loam that has red and and brownish yellow mottles.
From 54 to 80 inches is alternating layers of yellowish
red, pale brown, and brownish yellow sandy clay loam
and sandy loam.

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

Included with this soil in mapping are small areas of
Freestone, Cuthbert, and Wolfpen soails. Also included
are small areas of eroded Woodtell soils and gravelly
Woodtell soils. Included soils make up less than 15 per-
cent of any mapped area.

This Woodtell soil is used primarily for pasture and
hay. -
Potential is high for pastures or hay of Coastal bermu-
dagrass. In the fall, the Coastal bermudagrass may be
overseeded with singletary peas, sweetclover, or arrow-
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leaf clover. These plants add nitrogen to the soil and
provide grazing early in spring when the bermudagrass is
dormant. The addition of lime and a complete fertilizer
increases grass production.

This soil has medium potential for crops. The hazard
of erosion is the main limiting feature.

Potential is high for openland and woodland wildlife
habitat. Potential is low for wetland wildlife habitat.

This soil has medium potential for woodland. Proper
woodland management, such as selective cutting; re-
moval of undesirable trees, shrubs, and vines; and pro-
tecting the woodland from burning, increases timber pro-
duction.

Potential for native vegetation is low.

This soil has low potential for most urban uses. Corro-
sivity to concrete, shrinking and swelling with changes in
moisture, and low strength are the main limitations. Po-
tential for development of camp areas and playrounds is
fow because of very slow permeability. Potential for
picnic areas is medium because of wetness. Potential for
paths and trails is high.

This soil is in capability subclass llle; woodland group
4c.

46—Woodtell loam, 5 to 15 percent slopes. This
sloping to moderately steep soil is on uplands. Slopes
are mainly smooth or convex. Areas are oblong and
range from about 20 to several hundred acres.

This soil has a surface layer of friable, slightly acid,
very dark grayish brown loam about 4 inches thick. The
next layer is about 6 inches of very firm, very strongly
acid, red clay that has common brown mottles. From 10
to 31 inches is very firm, very strongly acid, red clay that
has many strong brown mottles. From a depth of 31 to
42 inches is very firm, very strongly acid, mottled red,
yellowish red, and gray clay. From 42 to 71 inches is
stratified olive gray and strong brown loamy and clayey
material.

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

Included with this soil in mapping are small areas of
Cuthbert and Wolfpen soils. Also included are small
areas of Woodtell gravelly soils and eroded Woodtell
soils. Included soils make up less than 15 percent of any
mapped area.

This Woodtell soil is used primarily for pasture and
wildlife habitat.

This soil has medium potential for pastures of Coastal
bermudagrass and lovegrass. In the fall, the Coastal
bermudagrass pastures may be overseeded with single-
tary peas, sweetclover, or arrowleaf clover. These plants
add nitrogen to the soil and provide grazing early in
spring when the bermudagrass is dormant. The addition
of lime and a complete fertilizer increases grass produc-
tion.
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This soil has high potential for openland and woodland
wildlife habitat. Potential for wetland wildlife habitat is
low.

This soil is not suited to crops.

Potential for woodland is medium. Proper woodland
management, such as selective cutting; removal of unde-
sirable trees, shrubs, and vines; and protecting the
woodland from burning, increases timber production.

Potential for native vegetation is low.

This soil has low potential for most urban uses. Corro-
sivity to concrete, slope, shrinking and swelling with
changes in moisture, and low strength are the main
limitations. Potential for development of camp areas and
playgrounds is low because of very slow permeability
and slope. Potential for picnic areas is medium because
of wetness and slope. Potential for paths and trails is
high.

This soil is in capability subclass Vle; woodland group
4c.

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, pasture, and woodland;
as sites for buildings, highways and other transportation
systems, sanitary facilities, and parks and other recrea-
tion facilities; and for wildlife habitat. From the data pre-
sented, the potential of each soil for specified 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 overcome 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
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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 and pasture

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 soil.

More than 350,000 acres in the survey area was used
for crops and pasture in 1967 (3). Of this total, about
310,000 acres was used for permanent pasture. About
70,000 acres is used for both hay production and graz-
ing; 17,000 for row crops, mainly peanuts, peas and
corn; and 3,000 acres for close-growing crops such as
wheat and oats.

The soils in Henderson County have good potential for
increased production of food. Many acres of potentially
good cropland is currently used as woodland or pasture.
In addition to the reserve productive capacity represent-
ed by this land, food production could aiso be increased
by extending the latest crop production technology to all
cropland in the survey area. This soil survey can help
facilitate the application of such technology.

Soil erosion is the major concern on most of the crop-
land and pasture in Henderson County. If slope is more
than 1 percent, erosion is a hazard. Axtell, Elrose, Wolf-
pen, Woodtell, and Dutek soils, for example, have slopes
of 1 to 5 percent.

Loss of the surface layer through erosion is damaging
for two reasons. First, productivity is reduced as the
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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 Axtell, Woodtell, and Crockett soils. Second, soil
erosion on farmland results in sedimentation of streams.
Control of erosion minimizes the pollution of streams by
sediment and improves the quality of water available for
municipal use, for recreation, and for fish and wildlife.

Erosion contro! provides protective surface cover, re-
duces runoff, and increases infiltration of the soil. A
cropping system that keeps a vegetative cover on the
soil for extended periods can hold soil erosion losses to
amounts that will not reduce the production capacity of
the soil. On livestock farms, which require pasture and
hay, the legume and grass forage crops in the cropping
system reduce erosion on sloping land and, when they
are returned to the soil, provide nitrogen and improve
tilth for the following crop. Information on erosion control
practices for each kind of soil is available in local offices
of the Soil Conservation Service.

Soil fertility is naturally low in most soils in the survey
area. Most are naturally acid. The soils on flood plains,
such as Trinity and Kaufman soils, have a higher pH (are
less acid) and are naturally higher in plant nutrients than
most other soils.

Many soils on uplands are strongly acid in their natural
state. If they have never been limed, applications of
ground limestone are required for good crop and pasture
growth. Available phosphorus and potash levels are nat-
urally low in most of these soils. On all soils, additions of
lime and fertilizer should be based on the results of soil
tests, on the need of the crop, and on the expected level
of yields. The Soil Conservation Service or the Texas
Agricultural Extension Service can help in determining
the kinds and amounts of fertilizer and lime to apply.

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

Most of the soils used for crops in the survey area
have a surface layer that is sandy or loamy and light in
color and low in content of organic matter. Generally the
structure of such soils is weak. Regular addition of crop
residue, manure, and other organic material can help
raise the level of organic matter and improve soil struc-
ture.

Fall plowing is generally not a good practice on the
light colored soils because many of them are sloping and
are subject to damaging erosion if they are plowed in the
fall.

Tilth is also a concern on the dark Burleson, Deport,
Trinity, and Kaufman soils because they are clayey and
often stay wet until late in spring. If they are wet when
plowed, they tend to be very cloddy when dry, and good
seedbeds are difficult to prepare. Fall plowing on such
soils generally results in good tilth in the spring.

Field crops suited to the soils and climate of the
survey area include many that are not now commonly
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grown but could be grown if economic conditions were
favorable. Latest information and suggestions for grow-
ing special crops can be obtained from the local offices
of the Texas Agricultural Extension Service and the Soil
Conservation Service.

Yields per acre

The average yields per acre that can be expected of
the principal crops and pasture under a high level of
management are shown in table 5. 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. Absence of an estimated vield indicates that the
crop is not suited to or not commonly grown on the soil.

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 5.

The management needed o achieve the indicated
yields of the various crops depends on the kind of soil
and the crop. Such management provides erosion con-
trol and protection from flooding; the proper planting and
seeding rates; suitable high-yielding crop varieties; ap-
propriate tillage practices, including time of tillage 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 elements 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.

Crops other than those shown in table 5 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 Texas
Agricltural 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
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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 horticultural crops, or
other crops that require special management. Capability
classification is not a substitute for interpretations de-
signed to show suitability and limitations of groups of
soils for rangeland, for forest trees, or for engineering
purposes. A

In the capability system, 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 VIIl. 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.
(None in county)

Class |l soils have moderate limitations that reduce the
choice of plants or that require moderate conservation
practices.

Class Il soils have severe limitations that reduce the
choice of plants, or that require special conservation
practices, or both.

Class IV soils have very severe limitations that reduce
the choice of plants, or that require very careful manage-
ment, or both.

Class V soils are not likely to erode but have other
limitations, impractical to remove, that limit their use.

Class VI soils have severe limitations that make them
generally unsuitable for cultivation.

Class VIl soils have very severe limitations that make
them unsuitable for cultivation.

Class VHI soils and landforms have limitations that
nearly preclude their use for commercial crop production.
(None in county)

Capability subclasses are soil groups within one class;
they are designated by adding a small letter, &, w, s, or
¢, to the class numeral, for example, lle. The letter e
shows that the main limitation is risk of erosion unless
close-growing plant cover is maintained; w shows that
water in or on the soil interferes with plant growth or
cultivation (in some soils the wetness can be partly cor-
rected by artificial drainage); s shows that the soil is
limited mainly because it is shallow, droughty, or stony;
and ¢, used in only some parts of the United States,
shows that the chief limitation is climate that is 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
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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 6. All soils in the survey area
except those named at a level higher than the series are
included. Some of the soils that are well suited to crops
and pasture may be in low-intensity use, for example,
soils in capability classes | and Il. Data in this table can
be used to determine the farming potential of such soils.

The capability subclass is identified in the description
of each soil map unit in the section “Soil maps for
detailed planning.”

Native grazing land management and
productivity

About 15,000 acres in Henderson County is rangeland
which supports a native plant community of predominant-
ly native grasses. The areas are scattered throughout
the western part of the county and are generally small in
size. Improved pastures are now established in most
areas that once produced a native grass plant communi-
ty. The farm income derived from grazing native vegeta-
tion is very small when compared to that from other farm
operations.

The native vegetation of this survey area has been
greatly depleted by continued excessive use. Much of
the acreage remaining is now covered with brush and
weeds. The amount of forage produced may be less
than half of that originally produced. Productivity can be
increased by using management that is effective for spe-
cific kinds of soils.

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

Table 7 shows, for each kind of soil, the total annual
production of vegetation in favorable, normal, and unfa-
vorable years; the characteristic vegetation; and the ex-
pected percentage of each species in the composition of
the potential natural plant community. Soils not listed
cannot support a natural plant community of predomi-
nately grasses, grasslike plants, forbs, or shrubs suitable
for grazing or browsing. The following are explanations
of column headings in table 7.

Total production refers to the amount of vegetation
that can be expected to grow annually in well managed
areas that are supporting the potential natural plant com-
munity. It is expressed in pounds per acre of air-dry
vegetation produced in favorable, normal, and unfavor-
able years. In a favorable year the amount and distribu-
tion of precipitation 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
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well below average, generally because of low available
s0il 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 wildiife.

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.

Management requires, in addition to knowledge of the
kinds of soil and the potential natural plant community,
an evaluation of the present condition of the vegetation
in relation to its potential. Condition is determined by
comparing the present plant community with the poten-
tial natural plant community on a particular soil. The
more closely the existing community resembles the po-
tential community, the better the condition. The objective
in management is to control grazing so that the plants
growing on a soil are about the same in kind and amount
as the potential natural plant community for that soil.
Such management generally results in the maximum pro-
duction of vegetation, conservation of water, and control
of erosion. Sometimes, however, a condition somewhat
below the potential meets grazing needs, provides wild-
life habitat, and protects soil and water resources.

The major management concern on native grazing land
is control of grazing so the kinds and amounts of plants
that make up the potential plant community are re-estab-
lished. Controlling brush and weeds are also important
management concerns. If sound management based on
the soil survey information and native grazing land inven-
tories is applied, the potential is good for increasing the
productivity of an area.

Woodland management and productivity

About 34 percent of Henderson County is woodland.
There are two main forest cover types in the survey
area.

The largest type is in the western two-thirds of the
county and consists of mainly hardwood trees. Scattered
throughout this area are fields that once were cultivated
but now have been planted to loblolly or slash pine. Post
oak, hickory, sweetgum, blackjack oak, and red oak are
the main species on the uplands. The wetter Trinity,
Kaufman, and Gladewater soils on bottom lands along
the Trinity River and Cedar Creek produce species such
as water oak, green ash, and cottonwood.
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The second forest type is in the eastern third of the
survey area and is a mixed pine and hardwood forest.
Shortleaf pine is the main species of the area. Common
hardwood trees are post oak, sweetgum, red oak, and
hickory. Plantations of loblolly or slash pine are on some
once cultivated fields. Both of these forest types support
numerous understory shrubs and grasses.

Woodland products account for about 6 percent of the
agricultural income in Henderson County. Some of these
woodland products are pulpwood, railroad ties, and fire-
wood. The production of firewood is becoming increas-
ingly important because of demand from large urban
centers near the survey area.

Potential for commercial timber production varies
greatly for soils within the survey area. Potential for
woodland of each soil is discussed in the section ‘Soil
maps for detailed planning.”

Table 8 contains information useful to woodland
owners or forest managers. Map unit symbols for soils
suitable for wood crops are listed, and the ordination
(woodland suitability) symbol for each such 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 symbol, 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
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; £, 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 8 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 slight 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 slight 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-
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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 slight
indicates little or no competition from other plants; mod-
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
woodiand 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.

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-
jor 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, pias-
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,
likelihood of flooding, natural soil structure or aggrega-
tion, in-place soil density, and geologic origin of the soil
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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, drain-
age systems, sewage and refuse disposal systems, and
other engineering works. The ranges of values can be
used to (1) select potential residential, commercial, in-
dustrial, and recreational uses; (2) make preliminary esti-
mates pertinent to construction in a particular area; (3)
evaluate alternative routes for roads, streets, highways,
pipelines, and underground cables; (4) evaluate alterna-
tive sites for location of sanitary landfills, onsite sewage
disposal systems, and other waste disposal facilities; (5)
plan detailed onsite investigations of soils and geology;
(6) find sources of gravel, sand, clay, and topsoil; (7)
plan farm drainage systems, ponds, terraces, and other
structures for soil and water conservation; (8) relate per-
formance of structures already built to the properties of
the kinds of soil on which they are built so that perform-
ance 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 vehi-
cles and construction equipment.

Data 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, lesting, 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
and to construct interpretive maps for specific uses of
Jand.
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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 s/ight 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
considered in determining the ratings. Susceptibility to
flooding is a serious hazard.
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Local roads and streets referred 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 cemeni; 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, and shrink-swell potential are indica-
tors of the traffic supporting capacity 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 excavation.

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 slight,
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 slight, 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.
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
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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 lagoon areas 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 mate-
rial. 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-
hiculdr 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.

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
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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
fayer 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 raterial
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
are dt least moderately well drained and have slopes of
15 percent or less. Soils rated fair have a plasticity index
of less than 15 drid have other limiting features, such as
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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.

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-
tent. This horizon is designated as A1 or Ap in the soil
series descriptions. The absorption and retention of
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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. S/ight 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.

Agquifer-fed excavated ponds are bodies of water made
by excavating a pit or dugout into a ground-water aquifer.
Excluded are ponds that are fed by surface runoff and
embankment ponds that impound water 3 feet or more
above the original surface. Ratings in table 12 are for
ponds that are properly designed, located, and con-
structed. Soil properties and site features that affect
aquifer-fed ponds are depth to a permanent water table,
permeability of the aquifer, quality of the water, and ease
of excavation.

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.

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, or other unfavorable
material; large stones; permeability; ease of establishing
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vegetation; and resistance to water erosion, soil slipping,
and piping.

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
recreation 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 recreation facilities.

The degree of the limitation of the soils is expressed
as slight, moderate, or severe. Slight 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 light 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
remains firm, and is not dusty when dry. Strong slopes
and stones or boulders can greatly increase the cost of
constructing 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
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flooding during the period of use, and do not have
slopes or stones or boulders that will increase the cost
of shaping sites or of building access roads and parking
areas.

Playgrounds require soils that can withstand intensive
foot traffic. The best soils are almost level and are not
wet or subject to flooding during the season of use. The
surface is free of stones 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

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
habitat can be created, improved, or maintained in most
places. Moderately intensive management is required for
satistactory 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
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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.

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.

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.

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.

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-
ity, and wetness.

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, and

moisture.

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, slope, and surface
stoniness.

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
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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.

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

Openland wildlife 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.

Woodland wildlife consists of areas of hardwoods or
conifers, or a mixture of both, and associated grasses,
legumes, and wild herbaceous plants.

Wetland wildlife consists of open, marshy or swampy,
shallow water areas where water-tolerant plants grow.

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
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.
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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 terms
used by the U.S. Department of Agriculture (4). 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
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 (7) 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 grained 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. As an addi-
tional refinement, the desirability of soils as subgrade
material can be indicated by a group index number.
These numbers range from 0 for the best subgrade ma-
terial to 20 or higher for the poorest. The AASHTO
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classification for soils tested in the survey area, with
group index numbers in parentheses, is given in table 18.
The estimated classification, without group index num-
bers, is given in table 15. Also in table 15 the percent-
age, by weight, 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 for-
mula, 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
classification systems. They are also used as indicators
in making general predictions of soil behavior. Range in
liquid limit and plasticity index are 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
Atterberg limits extend a marginal amount across classifi-
cation boundaries (1 or 2 percent), the classification in
the marginal zone is omitted.

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.

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

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

Permeability 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
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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 septic tank systems and other waste
disposal systems, and in many other aspects of land use
and management.

Avarlable water capacity is rated on the basis of soil
characteristics that influence the ability of the soil to hoid
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.

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,
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.

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. 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.

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

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

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

Soil and water features

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

Hydrologic group is used to estimate runoff from pre-
cipitation. 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 received pre-
cipitation from long-duration storms.

The four hydrologic groups are:

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

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

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

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

Flooding is the temporary covering of soil with water
from overflowing streams or with runoff from adjacent
slopes. Water standing for short periods after rains 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 floodwater; 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 re-
lates the position of each soil on the landscape to histor-
ic floods.
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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, 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 indicated.

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

Bedrock is shown for all soils that are underlain by
bedrock at a depth of 5 to 6 feet or less. For many soils,
the limited depth to bedrock is a part of the definition of
the soil series. The depths shown are based on mea-
surements made in many soil borings and on other ob-
servations during the mapping of the soils. The kind of
bedrock and its hardness as related to ease of excava-
tion is also shown. Rippable bedrock can be excavated
with a single-tooth ripping attachment on a 200-horse-
power tractor, but hard bedrock generally requires blast-
ing.

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.

Engineering test data

The results of analyses of engineering properties of
several typical soils of the survey area are given in table
18.
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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 “Soil series and morphology.” The soil samples
were analyzed by the State Department of Highways and
Public Transportation.

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-2487-66T); mechani-
cal analysis (T88-57); liquid limit (T89-60); plasticity index
(T90-56); moisture-density, method A (T99-57).

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.

Characteristics of the soil and the material in which it
formed are discussed for each series. The soil is then
compared to similar soils and to nearby soils of other
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 (4). 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 mapping units, of each soil series are de-
scribed in the section “Soil maps for detailed planning.”

Axtell series

The Axtell series consists of deep, loamy soil on old
terraces. These soils formed in acid to alkaline clayey
sediments. Native vegetation consists of hardwood trees
and tall and mid grasses. Slope ranges from 1 to 12
percent.

Typical pedon of Axtell loam, 1 to 5 percent slopes;
from the intersection of Texas Highway 31 and Farm
Road 90 in Malakoff, 7.2 miles north on Farm Road 90,
0.35 mile south on county road, and 250 feet west in
pasture:

A1—0 to 3 inches; brown (10YR 4/3) loam; weak fine
granular structure; hard, friable; many fine and
medium roots; few chert pebbles up to 2 inches
across; medium acid; clear smooth boundary.

A2—3 to 6 inches; brown (10YR 5/3) loam; massive;
hard, friable; many fine to coarse roots; few chert
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pebbles up to 2 inches across; medium acid; abrupt
wavy boundary.

B21t—6 to 13 inches; red (2.5YR 4/6) clay loam;
common fine distinct strong brown mottles; moder-
ate fine and medium subangular blocky structure;
extremely hard, very firm; common fine roots; con-
tinuous clay films on surface of peds; few chert
pebbles up to 2 inches across; very strongly acid;
clear wavy boundary.

B22t—13 to 28 inches; mottled pale brown (10YR 6/3),
brown (10YR 5/3), red (2.5YR 4/8), and strong
brown (7.5YR 5/8) clay; moderate coarse prismatic
structure parting to fine and medium angular blocky;
extremely hard, very firm; common very fine roots;
continuous clay films on surface of peds; few chert
pebbles up to 2 inches across; very strongly acid;
gradual wavy boundary.

B3—28 to 48 inches; light brownish gray (10YR 6/2)
clay; many fine and medium distinct dark yellowish
brown (10YR 4/4) and brownish yellow (10YR 6/8)
mottles: moderate coarse prismatic structure parting
to coarse subangular blocky; extremely hard, very
firm; common fine roots; patchy clay fiims on sur-
face of peds; common soft black masses; few fine
gypsum crystals; few chert pebbles; slightly acid;
gradual wavy boundary.

C—48 to 80 inches; stratified gray (5Y 6/1) shale and
light gray (10YR 7/2) and yellowish brown (10YR
5/8) soft sandstone; strata- are 1/4 inch to 7 inches;
extremely hard, very firm; common soft black
masses; common gypsum crystals up to 3/4 inch
across; moderately alkaline.

Thickness of the solum ranges from 40 to more than
60 inches. Few to common chert pebbles are in some
pedons.

The A horizon ranges from 5 to 14 inches in thickness.
It is brown, dark grayish brown, grayish brown, or pale
brown. Reaction ranges from strongly acid through
slightly acid.

The B21t horizon is red or reddish brown. In most
pedons it has few to many mottles in shades of yellow,
brown, and gray. Texture is clay loam or clay. Reaction
is very strongly acid or strongly acid. The B22t and B3
horizons are mottled in colors similar to the B21t horizon
or have matrix colors of grayish brown, light grayish
brown, light olive gray, olive brown, or light olive brown.
Reaction is slightly acid or neutral.

The C horizon is clay loam or stratified shale and soft
sandstone. It has calcium carbonate concretions and
gypsum crystals in some pedons. Reaction ranges from
slightly acid through moderately alkaline.

Bernaldo series

The Bernaldo series consists of deep, loamy soils on
terraces and uplands. These soils formed in loamy, acid,
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unconsolidated sediments under forest vegetation. Slope
ranges from 1 to 4 percent.

Typical pedon of Bernaldo fine sandy loam, 1 to 4
percent slopes; from the intersection of Texas Highway
31 and Texas Highway 19 in Athens, 5.6 miles north on
Texas Highway 19, 3.8 miles northeast on county road,
0.6 mile east on winding county road, and 650 feet east
in pasture:

Ap—O0 to 8 inches; brown (10YR 5/3) fine sandy loam;
weak fine granular structure; soft, very friable; many
fine and medium roots; common worm casts; slightly
acid; clear smooth boundary.

A2—8 to 16 inches; yellowish brown (10YR 5/4) fine
sandy loam; massive; slightly hard, very friable;
many fine and medium roots; common worm casts;
medium acid; clear wavy boundary.

B21t—16 to 45 inches; 'yellowish brown (10YR 5/8)
sandy clay loam; common fine distinct strong brown
mottles; moderate medium subangular blocky struc-
ture; hard, friable; common very fine roots; patchy
clay films on surface of peds; few worm casts; few
fine and medium ironstone pebbles; strongly acid;
gradual wavy boundary.

B22t&A’2—45 to 57 inches; brownish yellow (10YR 6/8)
sandy clay loam; common medium prominent red
(2.5YR 4/8) mottles; weak coarse subangular blocky
structure; hard, friable; common fine roots; about 20
percent light gray vertical streaks and pockets of
uncoated sand; very strongly acid; clear wavy
boundary.

B23t&A'2—57 to 80 inches; mottled yellowish brown
(10YR 5/8), red (2.5YR 4/8), and light brownish
gray (10YR 6/2) sandy clay loam; weak medium and
coarse subangular blocky structure; hard, friable;
patchy clay films on surface of peds; about 10 per-
cent light gray vertical streaks of uncoated sand;
very strongly acid.

Thickness of the solum is more than 60 inches.

The A horizon ranges from 6 to 17 inches in thickness.
It is brown, pale brown, dark grayish brown, dark yellow-
ish brown, or yellowish brown. The A2 horizon can be
one to two units higher in value and one to two units
higher in chroma. Reaction ranges from strongly acid
through slightly acid.

The B2t horizon is yellowish brown, light yellowish
brown, brownish yellow, or strong brown. Mottles in
colors and shades of brown, red, and gray are in most
pedons. Colors that have chromas of 2 or less are below
a depth of 30 inches. The B2t&A’2 horizon has the same
colors as the B2t horizon and has 5 to 20 percent
vertical streaks and pockets of uncoated sand. The hori-
zon is sandy clay loam or loam. Reaction ranges from
very strongly acid through slightly acid.
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Burleson series

The Burleson series consists of deep, clayey soils on
uplands. These soils formed in alkaline clayey sedi-
ments. Native vegetation consists mainly of tall and mid
grasses. Slope ranges from 0 to 1 percent.

Typical pedon of Burleson clay, 0 to 1 percent slopes;
from the intersection of Texas Highway 274 and Farm
Road 85 in Seven points, 7.1 miles west on Farm Road
85, 0.7 mile north on Farm Road 2613, 0.7 mile west on
county road, 0.5 mile north on county road, and 2,000
feet east in pasture on a microknoll:

Ap—O to 5 inches; very dark gray (10YR 3/1) clay;
moderate coarse subangular blocky structure parting
to fine subangular blocky; extremely hard, very firm,
sticky and plastic; common fine roots; common
pressure faces on surface of peds; medium acid;
clear smooth boundary.

A1—5 to 30 inches; black (10YR 2/1) clay; weak coarse
subangular blocky structure; extremely hard, very
firm, sticky and plastic; common fine roots; common
intersecting slickensides in lower part; many pres-
sure faces on surface of peds; medium acid; diffuse
wavy boundary.

AC—30 to 51 inches; gray (10YR 5/1) clay; many black
(10YR 2/1) vertical streaks along cracks; few fine
faint mottles in shades of brown; weak coarse su-
bangular blocky structure; extremely hard, very firm,
sticky and plastic; common intersecting slickensides;
common pressure faces on surface of peds; few
soft black masses; slightly acid; gradual wavy
boundary.

C1—51 to 76 inches; light brbwnish gray (2.5Y 6/2) clay;
common fine distinct light olive brown mottles; mas-
sive; extremely hard, very firm; common intersecting
slickensides; moderately alkaline; diffuse wavy
boundary.

C2—76 to 80 inches; distinctly and coarsely mottled gray
(10YR 6/1) and strong brown (7.5YR 5/6) clay;
massive; extremely hard, very firm; few intersecting
slickensides; common soft black masses; common
calcium carbonate concretions; calcareous in spots;
moderately alkaline.

Thickness of the solum ranges from 50 to 76 inches. It
is clayey throughout. Intersecting slickensides begin at a
depth of about 20 inches. When the soil is dry, cracks
0.5 inch to 2.0 inches wide extend to a depth of 20
inches or more. Cycles of microknolls and microdepres-
sions are repeated each 7 to 15 feet. Color values of
less than 3.5 extend to a depth of about 24 to 30 inches
on microknolls and to 40 to 50 inches in microdepres-
sions.

The A horizon is very dark gray or black. Reaction
ranges from medium acid through neutral.

51

The AC horizon is dark gray or gray and has vertical
streaks of very dark gray or black clay from the horizon
above. Most pedons have few to common brownish or
olive brown mottles. Reaction is slightly acid or neutral.

The C horizon is gray, light grayish brown, or strong
brown or is mottled in these colors. Calcium carbonate
concretions range from none to common below a depth
of about 50 inches. Reaction is moderately alkaline, and
the soil is calcareous in some pedons.

The Burleson soils in this survey area have an AC
horizon that is slightly acid or netural, rather than mildly
alkaline as is characteristic of Burleson soils elsewhere.
They are considered taxadjuncts in this respect. This
difference, however, does not affect their use and be-
havior.

Crockett series

The Crockett series consists of deep, loamy soils on
uplands. These soils formed in alkaline clays or shale
interbedded with loamy material. Native vegetation con-
sists mainly of tall and mid grasses. Slope ranges from 1
to 3 percent.

Typical pedon of Crockett loam, 1 to 3 percent slopes;
from the intersection of Farm Road 85 and Farm Road
90 in Gun Barrel City, 2.6 miles south on Farm Road 90,
1.1 miles east on county road, and 100 feet south in
field:

Ap—0 to 4 inches; brown (10YR 4/3) loam; weak fine
and medium subangular blocky structure; hard, fri-
able; common fine roots; medium acid; clear smooth
boundary.

A1—4 to 9 inches; brown (10YR 4/3) loam; massive;
hard, friable; common fine roots; medium acid;
abrupt wavy boundary.

B21t—9 to 14 inches; distinctly and coarsely mottled
dark reddish brown (5YR 3/4), olive brown (2.5Y
4/4), and dark grayish brown (2.5Y 4/2) clay; weak
coarse subangular blocky structure; extremely hard,
very firm; few fine roots; few vertical streaks of
brown loam along old cracks; slightly acid; gradual
wavy boundary.

B22t—14 to 33 inches; olive brown (2.5Y 4/4) clay;
common fine distinct dark grayish brown and few
fine faint brown mottles; weak coarse subangular
blocky structure; extremely hard, very firm; few fine
roots; common slickensides; few vertical streaks of
brown loam along old cracks; moderately alkaline;
gradual wavy boundary.

B3—33 to 43 inches; light olive brown (2.5Y 5/4) clay;
few fine faint brown mottles; weak coarse subangu-
lar blocky structure; extremely hard, very firm; few
slickensides; moderately alkaline; gradual wavy
boundary.

C—43 to 80 inches; yellow (10YR 7/8), gray (10YR 6/1),
light gray (10YR 7/1), and dark grayish brown (10YR
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4/2) stratified layers of shale and loamy soil materi-
al; extremely hard, very firm; moderately alkaline.

Thickness of the solum ranges from 40 to more than
60 inches. Calcium carbonate concretions and gypsum
crystals are in the lower part of some pedons.

The A horizon ranges from 4 to 9 inches in thickness.
It is very dark grayish brown, dark brown, brown, or dark
grayish brown. Reaction is medium acid or slightly acid.

The dominant horizon color, degree, and distinctness
of mottling in the upper B2t horizon is variable within
distances of a few feet, ranging from prominently mottled
in shades of brown, yellow, red, and olive to a matrix of
reddish brown with few to common mottles of olive,
yellow, and brown. Texture is clay, Reaction is slightly
acid or neutral. The lower B2t and B3 horizons have
matric colors in shades of olive, brown, and red. Reac-
tion ranges from neutral through moderately alkaline.

The C horizon is clay, silty clay loam, or stratified
shale and loamy soil material in shades of gray, yellow,
and brown.

Cuthbert series

The Cuthbert series consists of moderately deep,
loamy soils on uplands. These soils formed in acid strati-
fied loamy and clayey sediments. Native vegetation con-
sists mainly of pine and hardwood trees. Slope ranges
from 8 to 30 percent.

Typical pedon of Cuthbert fine sandy loam, 8 to 20
percent slopes; from the intersection of Farm Road 314
and Texas Highway 31 in Brownsboro, 3.0 miles west on
Texas Highway 31 and 200 feet south in pasture:

Ap—O0 to 3 inches; very dark grayish brown (10YR 3/2)
fine sandy loam; weak fine granular-structure; soft,
very friable; many fine roots; few pebbles up to 1
inch across; medium acid; clear wavy boundary.

A2—3 to 8 inches; brown (10YR 5/3) fine sandy loam;
massive; soft, very friable; many fine roots; few peb-
bles up to 1 inch across; medium acid; clear wavy
boundary.

B2t—8 to 16 inches; red (2.5YR 4/6) clay; common fine
distinct yellowish red mottles; moderate fine and
medium blocky structure; extremely hard, very firm;
common fine and medium roots; continuous clay
films on ped surfaces; very strongly acid; gradual
smooth boundary.

B3&C—16 to 30 inches; yellowish red (5YR 5/8) clay,
mottled with red (2.5YR 4/6), and light brownish
gray (10YR 6/2) partially weathered shale; few
strata of strong brown (7.5YR 5/8) soft sandstone;
weak coarse blocky structure; very hard, very firm;
patchy clay films on surface of peds; very strongly
acid; gradual wavy boundary.

C—30 to 65 inches; stratified layers of strong brown
(7.5YR 5/8) soft sandstone, light gray (10YR 7/1)

SOIL SURVEY

partially weathered shale, and red (2.5YR 4/6) clay;
few fine mica flakes; strata are from 1/8 inch to 3
inches thick; extremely acid.

Thickness of the solum ranges from 20 to 40 inches.

The A horizon ranges from 4 to 13 inches in thickness.
It is brown, grayish brown, dark grayish brown, or very
dark grayish brown except for the A2 horizon, which is
one or two units of value higher in color. Coarse frag-
ments of ironstone make up O to 60 percent of the
volume. Reaction ranges from strongly acid through
slightly acid.

In most pedons the B2t horizon has few to common
mottles in shades of brown, yellow, or gray. Gray colors
are due to partially weathered shale fragments. In some
pedons the B2t horizon is 1 to 10 percent ironstone
pebbles. Reaction is very strongly acid or strongly acid.

The B3&C horizon is mottled in shades of red, brown,
yellow, and gray. It is clay, sandy clay, or sandy clay
loam. Reaction ranges from extremely acid through
strongly acid.

The C horizon is sandy clay loam, sandy loam, or
stratified shale and soft sandstone. Reaction ranges
from extremely acid through strongly acid.

Deport series

The Deport series consists of deep, clayey soils on old
terraces. These soils formed in alkaline clayey sedi-
ments. Native vegetation consists of mid and tall
grasses. Slope ranges from 0 to 1 percent.

Typical pedon of Deport clay, 0 to 1 percent slopes;
from the intersection of Texas Highway 31 and Texas
Highway 274 in Trinidad, 2.8 miles north on Texas High-
way 274, 0.5 mile east on county road, and 0.3 mile
south in pasture on a microknoll.

Ap—0 to 6 inches; dark gray (10YR 4/1) clay; moderate
fine and medium subangular blocky structure; ex-
tremely hard, very firm, sticky and plastic; many fine
roots; common fine faint brownish stains; few fine
soft black masses; slightly acid; clear wavy bound-
ary.

AC1g—6 to 27 inches; gray (10YR 5/1) clay; many fine
and medium distinct yellowish brown (10YR 5/6)
mottles; moderate medium and coarse angular
blocky structure; extremely hard, very firm, sticky
and plastic; common fine roots; many pressure
faces; common intersecting slickensides; few fine
soft black masses; medium acid; gradual wavy
boundary.

AC2g—27 to 52 inches; dark gray (5Y 4/1) clay;
common fine faint pale olive and brown mottles;
weak coarse subangular blocky structure; extremely
hard, very firm, sticky and plastic; few fine roots;
many intersecting slickensides; few fine soft black
masses; neutral; clear wavy boundary.



HENDERSON COUNTY, TEXAS

C—52-t0 70 inches; grayish brown (2.5Y 5/2) clay; few
fine distinct yellowish brown mottles; massive; ex-
tremely hard, very firm; moderately alkaline.

Thickness of the solum ranges from 40 to more than
60 inches. Intersecting slickensides begin about 15 to 20
inches below the soil surface. Cycles of microknolls and
microdepressions are repeated each 10 to 20 feet. Mi-
croknolls are 2 to 5 inches higher than microdepres-
sions. Most pedons contain few to common soft black
masses, and some pedons contain caicium carbonate
concretions in the lower part.

The A horizon is very dark gray or dark gray. When
value is less than 3.5, the depth is less than 12 inches.
Reaction ranges from slightly acid through mildly alka-
line.

The ACg horizon is dark gray, gray, olive gray, or
grayish brown. It is mottled in shades of brown, yellow,
or olive in most pedons. Reaction ranges from slightly
acid through moderately alkaline.

The C horizon is grayish brown, light brownish gray,
pale olive, light olive brown, or strong brown.

Derly series

The Derly series consists of deep, loamy soils on old
terraces. These soils formed in clayey sediments. Native
vegetation consists of hardwood trees and mid and short
grasses. Slope ranges from 0 to 1 percent.

Typical pedon of Derly loam, in an area of Derly-Rader
complex; from the intersection of Farm Road 85 and
Farm Road 90 in Gun Barrel City, 3.4 miles south on
Farm Road 90, 0.5 mile south on county road, and 50
feet west in woods:

A1—0 to 7 inches; grayish brown (10YR 5/2) loam;
common fine distinct brown mottles; weak medium
subangular blocky structure; slightly hard, friable;
common fine and medium roots; few fine soft black
masses; slightly acid; clear wavy boundary.

A2g—7 to 11 inches; light brownish gray (10YR 6/2)
loam; common fine and medium distinct yellowish
brown (10YR 5/6) and few medium distinct brown
(10YR 4/3) mottles; weak coarse subangular blocky
structure; slightly hard, friable; common fine and
medium roots; common fine pores; few fine soft
black masses; medium acid; clear wavy boundary.

Bg&Ag—11 to 21 inches; dark grayish brown (10YR 4/2)
clay; common fine distinct brown mottles within the
Bg material; moderate medium subangular blocky
structure; about 20 percent tongues and pockets of
light brownish gray (10YR 6/2) loam that are 1/4 to
1 inch wide and 1 to 6 inches long; extremely hard,
very firm; common fine and medium roots; strongly
acid; gradual wavy boundary.

B21tg—21 to 29 inches; grayish brown (10YR 5/2) clay;
many fine and medium distinct yellowish brown
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(10YR 5/6) and few medium distinct strong brown
(7.5YR 5/6) mottles; weak coarse subangular blocky
structure; extremely hard, very firm; few fine roots;
common sand and silt coatings along cracks;
strongly acid; gradual wavy boundary.

B22tg—29 to 43 inches; dark grayish brown (10YR 4/2)
clay; common medium distinct yellowish brown
(10YR 5/4) mottles; weak coarse subangular blocky
structure; extremely hard, very firm; few fine. roots;"
common light gray sand coatings on surface of
peds; medium acid; gradual wavy boundary.

B23tg—43 to 65 inches; gray (10YR 5/1) and grayish
brown (10YR 5/2) clay; common fine and medium
prominent red (2.5YR 4/8) and common fine and
medium distinct yellow (10YR 7/8) and brownish
yellow (10YR 6/6) mottles; weak coarse subangular
blocky structure; extremely hard, very firm; few fine
roots; common light gray sand coatings on surface
of peds; neutral.

is more than 60 inches.

is very dark grayish brown, dark
grayish brown, or grayish brown. In most pedons it has
few to common brg@nish or yellowish mottles. Reaction
is medium acid or Slightly acid.

The A2g horizon is grayish brown or light brownish
gray. In most pedons it has few common brownish or
yellowish mottles. Texture is loam or fine sandy loam.
Reaction is strongly acid or medium acid.

The Bg&Ag horizon is dark grayish brown, grayish
brown, or light brownish gray. In most pedons it has few
to common brownish or yellowish mottles. Texture is clay
or clay loam. Tongues and pockets of A2g material
make up 15 to 30 percent of this horizon. Reaction
ranges from very strongly acid through medium acid.

The B2tg horizon is dark grayish brown, grayish brown,
light brownish gray, or gray. In most pedons it has few to
many yellowish brown, brownish yellow, strong brown,
yellow, or red mottles. Reaction ranges from very strong-
ly acid through medium acid in the upper part and from
medium acid through neutral in the lower part.

Thickness of the solu
The A1 or Ap horizo

Dutek series

The Dutek series consists of deep, sandy soils on high
stream terraces. These soils formed in loamy or sandy
sediments. Native vegetation consists of hardwood trees
and mid and tall grasses. Slope ranges from 1 to 12
percent.

Typical pedon of Dutek loamy fine sand, 1 to 5 per-
cent slopes; from the intersection of Texas Highway 274
and Farm Road 1667 in Trinidad, 1.5 miles south on
Farm Road 1667, 0.8 mile west on oil-top road, and 700
feet north in pasture:

Ap—O0 to 5 inches; brown (7.5YR 4/4) loamy fine sand;
weak fine subangular blocky structure parting to fine
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granular; soft, very friable; many fine roots; slightly
acid; clear smooth boundary.

A1—5 to 11 inches; brown (7.5YR 4/4) loamy fine sand;
weak fine and medium subangular blocky structure;
loose, very friable; common fine roots; neutral; grad-
ual wavy boundary.

A2—11 to 34 inches; brown (7.5YR 5/4) loamy fine
sand; single grained; loose, very friable; few fine
roots; slightly acid; clear wavy boundary.

B2t—34 to 55 inches; yellowish red (5YR 5/6) sandy
clay loam; moderate medium subangular blocky
structure; hard, firm; few fine roots; patchy clay
films; slightly acid; diffuse wavy boundary.

B3—55 to 67 inches; yellowish red (5YR 5/8) sandy clay
loam; few fine faint reddish mottles; weak coarse
subangular blocky structure; hard, friable; patchy
clay films; strongly acid; diffuse wavy boundary.

C—67 to 80 inches; strong brown (7.5YR 5/6) fine sandy
loam; massive; slightly hard, friable; neutral.

Thickness of the solum is more than 60 inches.

The A horizon ranges from 20 to 40 inches thick. It is
dark brown, brown, dark yellowish brown, or strong
brown. When value is less than 3.5, thickness is less
than 10 inches. Reaction is slightly acid or neutral.

The B2t and B3 horizons are yellowish red, red, or
strong’ brown. Reaction ranges from strongly acid
through slightly acid.

The C horizon is yellowish red or strong brown. Reac-
tion is strongly acid or medium acid.

Elrose series

The Elrose series consists of deep, loamy soils on
uplands. These soils formed in marine sediments that
contain glauconite. Native vegetation consists mainly of
pine and hardwood trees. Slope ranges from 1 to 5
percent.

Typical pedon of Elrose fine sandy loam, 1 to 5 per-
cent slopes; from the intersection of the Anderson-Hen-
derson County line and Texas Highway 155, 0.6 mile
north on Texas Highway 155, 0.5 mile west on county
road, and 0.65 mile north on private road in pasture:

Ap—O0 to 9 inches; reddish brown (5YR 4/4) fine sandy
loam:; weak fine and medium granular structure;
slightly hard, very friable; common fine roots;
medium acid; clear wavy boundary.

B21t—9 to 21 inches; red (10R 4/6) sandy clay loam;
moderate medium subangular blocky structure; very
hard, firm; few fine roots; patchy clay fiims on sur-
face of peds; few fine ironstone pebbles; medium
acid; clear wavy boundary.

B22t—21 to 37 inches; red (2.5YR 4/6) sandy clay loam;
weak medium and coarse subangular blocky struc-
ture; very hard, firm; few fine roots; patchy clay films
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on surface of peds; few fine ironstone pebbles;
medium acid; gradual wavy boundary.

B23t—37 to 69 inches; dark red (2.5YR 3/6) sandy clay
loam; weak coarse subangular biocky structure; very
hard, firm; few fine roots; patchy clay films on sur-
face of peds; common fine ironstone pebbles;
strongly acid; gradual wavy boundary. -

B3—69 to 80 inches; red (2.5YR 4/6) sandy clay loam;
weak coarse subangular blocky structure; very hard,
firm; patchy clay films on surface of peds; few fine
ironstone pebbles; strongly acid.

Thickness of the solum is more than 60 inches. Iron-
stone pebbles range from 0 to 10 percent by volume
throughout the soil.

The A horizon is reddish brown, yellowish red, or
brown. Reaction is medium acid or slightly acid.

The B2t horizon is dark red, red, or yellowish red.
Texture is sandy clay loam or clay loam. Reaction
ranges from very strongly acid through slightly acid. The
B3 horizon is red. Some pedons have few to common
yellowish red, strong brown, brownish yellow, or yellow
mottles. Reaction ranges from very strongly acid through
slightly acid.

The C horizon, when present, is red massive sandy
clay loam that has streaks of fine sandy loam or strati-
fied layers of sandy and loamy material. Reaction is
strongly acid or medium acid.

Eufaula series

The Eufaula series consists of deep, sandy soils on
terraces. These soils formed in sandy sediments. Native
vegetation consists of mid and tall grasses. Slopes range
from 1 to 8 percent.

Typical pedon of Eufaula fine sand, 1 to 8 percent
slopes; from the common intersection of Farm Road 90,
Farm Road 59 and county road in Cross Roads, 2.4
miles southwest on county road, 1,000 feet east along
fence line, and 25 feet south of fence in old/field:

Ap—0 to 6 inches; brown (10YR 4/3) fine sand; weak
medium subangular blocky structure; loose, very fri-
able; many fine roots; medium acid; clear smooth

- boundary.

A1—6 to 12 inches; brown (10YR 4/3) fine sand; weak
medium and coarse subangular blocky structure;
loose, very friable; common fine roots; medium acid;
clear wavy boundary.

A21—12 to 44 inches; light brown (7.5YR 6/4) fine sand;
common fine and medium faint strong brown (7.5YR
5/8) mottles; single grained; loose, very friable;
common fine roots; medium acid; diffuse wavy
boundary.

A228B21t—44 to 71 inches; light brown (7.5YR 6/4) fine
sand (A22); single grained; loose, very friable; with
lamellae and pockets of yellowish red (5YR 4/6)
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sandy loam (B21t); lamellae are massive; slightly
hard, very friable; wavy and discontinuous 1/8 to
1/2 inch thick; pockets up to 1 inch across; slightly
acid; gradual wavy boundary.

A22&B22t—71 to 80 inches; reddish yellow (7.5YR 7/8)
fine sand (A22); single grained; loose, very friable;
lamellae and pockets of yellowish red (5YR 4/6)
sandy loam (B22t); lamellae are massive; slightly
hard, very friable; wavy and discontinuous up to 1/2
inch thick; pockets up to 1 inch across; slightly acid.

Thickness of the solum is more than 72 inches.

The Ap or A1 horizon is brown, dark brown, dark
grayish brown, or dark yellowish brown. The A2 horizon
is brownish yellow, light yellowish brown, light brown, or
reddish yellow. Reaction ranges from medium acid
through neutral.

The Bt horizon is strong brown or yellowish red. In
some pedons a few streaks and pockets of uncoated
sand are in the lower part. In some pedons the Bt hori-
zon has wavy discontinuous lamellae or it is continuous.
Texture is loamy fine sand or sandy loam. Reaction
ranges from strongly acid through slightly acid.

Ferris series

The Ferris series consists of deep, clayey soils on old
terraces. These soils formed in calcareous clayey sedi-
ments, that are outcrops of older clays and marls. Native
vegetation consists mainly of mid and tall grasses. Slope
ranges from 4 to 8 percent.

Typical pedon of Ferris clay, 4 to 8 percent slopes;
from the intersection of Texas Highway 274 and Farm
Road 85 in Seven Points, 2.1 miles west on Farm Road
85, 1.5 miles south on county road, 0.45 mile west on
county road, and 100 feet north in pasture:

A11—0 to 7 inches; dark grayish brown (2.5Y 4/2) clay;
moderate fine and medium subangular blocky struc-
ture; extremely hard, very firm, sticky and plastic;
common fine roots; calcareous; moderately alkaline;
clear wavy boundary.

A12—7 to 14 inches; olive brown (2.5Y 4/4) clay; moder-
ate medium subangular blocky structure; extremely
hard, very firm, sticky and plastic; few fine roots;
common dark grayish brown coatings on surface of
peds; common fine calcium carbonate concretions;
calcareous; moderately alkaline; clear wavy bound-
ary.

AC—14 to 41 inches; light olive brown (2.5Y 5/4) clay;
common fine distinct dark grayish brown mottles;
weak coarse subangular blocky structure; extremely
hard, very firm, sticky and plastic; few fine roots;
common medium intersecting slickensides; common
calcium carbonate concretions; calcareous; moder-
ately alkaline; gradual wavy boundary.
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C—41 to 65 inches; yellowish brown (10YR 5/4) clay;
massive; extremely hard, very firm; few slickensides;
common calcium carbonate concretions up to 1/2
inch across; common fine soft black masses; calcar-
eous; moderately alkaline.

Thickness of the solum ranges from 40 to more than
60 inches. It is clay or silty clay. Intersecting slickensides
begin at a depth of about 15 inches. Reaction is moder-
ately alkaline, and the soil is calcareous throughout.

The A horizon is very dark grayish brown, dark grayish
brown, olive gray, olive, or olive brown. When value is
less than 3.5, depth is less than 10 inches.

The AC horizon is olive, yellowish brown, olive brown,
light olive brown, olive yellow, or pale olive. It has brown-
ish or grayish mottles in most pedons. Calcium carbon-
ate concretions range from common to many.

The C horizon is gray, olive, yellowish brown, light
olive brown, or olive yellow. In some pedons it is mottled
in the above colors.

Freestone series

The Freestone series consists of deep, loamy soils on
old terraces and uplands. These soils formed in acid and
alkaline clayey sediments. Native vegetation consists
mainly of hardwood trees and mid and tall grasses.
Slope ranges from 1 to 3 percent.

Typical pedon of Freestone fine sandy loam, 1 to 3
percent slopes; from the intersection of U.S. Highway
175 and Texas Highway 31 in Athens, 5.3 miles west on
Texas Highway 31 and 300 feet south in pasture:

Ap—O0 to 5 inches; brown (10YR 5/3) fine sandy loam;
common fine distinct yellowish red mottles; weak
medium subangular blocky structure parting to fine
granular; slightly hard, very friable; common fine and
medium roots; common worm casts; strongly acid;
clear wavy boundary. ,

A1—5 to 14 inches; brown (7.5YR 4/4) fine sandy loam;
weak fine and medium subangular blocky structure;
slightly hard, very friable; common very fine and fine
roots; common worm casts; common soft black
masses; common ironstone pebbles up to 1/4 inch
across; strongly acid; clear wavy boundary.

B21—14 to 23 inches; brownish yellow (10YR 6/6)
sandy clay loam; common medium distinct red
(2.5YR 4/8) and pale brown (10YR 6/3) mottles;
moderate medium and coarse subangular blocky
structure; hard, firm; common very fine and fine
roots; continuous clay films on surface of peds;
common soft black masses; strongly acid; clear
wavy boundary.

B22t&A’'2—23 to 34 inches; mottled brownish yellow
(10YR 6/6), pale brown (10YR 6/3), and red (2.5YR
4/8) sandy clay loam; few medium grayish brown
(10YR 5/2) mottles; moderate fine and medium su-
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bangular blocky structure; hard, firm; common very
fine and fine roots; patchy clay films; common soft
black masses; light brownish gray uncoated sand
along surfaces of some peds with streaks and pock-
ets 1/4 to 2 1/2 inches wide and 1 to 7 inches long
that make up about 20 percent of the mass; very
strongly acid; abrupt wavy boundary.

B23t—34 to 45 inches; mottled grayish brown (10YR
5/2) and yellowish brown (10YR 5/6) clay, weak
coarse subangular blocky structure; extremely hard,
very firm; few fine roots; common soft black masses;
continuous clay films; common slickensides up to 3
inches long; very strongly acid; gradual wavy bound-
ary.

B24t—45 to 59 inches; mottled brownish yellow (10YR
6/6), light brownish gray (10YR 6/2), and gray
(10YR 6/1) clay; weak coarse prismatic structure
parting to weak medium and coarse subangular
blocky; extremely hard, very firm; few fine roots;
many soft black masses; continuous clay films; few
pitted calcium carbonate concretions up to 1/2 inch
across; common slickensides up to 3 inches long;
neutral; gradual wavy boundary.

B3—59 to 80 inches; gray (10YR 6/1) clay, common
medium distinct yellowish brown (10YR 5/6) mottles;
weak coarse prismatic structure parting to coarse
subangular blocky; extremely hard, very firm; few
fine roots between peds; many soft black masses;
common clay films; common slickensides; common
pitted calcium carbonate concretions; few pebbles
up to 1/2 inch across; moderately alkaline.

The solum ranges from 60 to over 100 inches thick.

The A horizon ranges from 7 to 20 inches thick. It is
brown or pale brown. Reaction ranges from strongly acid
through neutral.

The B21t horizon is brownish yellow, yellowish brown,
or strong brown. There are few to common red, pale
brown, or dark brown mottles. Texture is sandy clay
loam or loam. Clay content ranges from 18 to 35 per-
cent. Reaction ranges from very strongly acid through
slightly acid.

The B22t&A’2 horizon is mottled with the same colors
as the B21t horizon. The A’2 material is light gray or light
brownish gray and makes up 5 to 20 percent of the
matrix. Texture is sandy clay loam or clay loam. Reaction
is very strongly acid or strongly acid.

The lower part of the B2t horizon is mottled in shades
of gray, red, brown, and yellow. The texture is sandy clay
loam, sandy clay, or clay. Reaction ranges from very
strongly acid through slightly acid. The B3 horizon is in
shades of gray and has mottles in shades of red, brown,
and yellow. Reaction ranges from medium acid through
moderately alkaline.
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Gallime series

The Gallime series consists of deep, loamy soils on
terraces and uplands. These soils formed in loamy, acid,
unconsolidated sediments. Native vegetation consists of
pine and hardwood trees and mid and tall grasses. Slope
ranges from 1 to 5 percent slopes.

Typical pedon of Gallime fine sandy loam, 1 to 5
percent slopes; from the intersection of Texas Highway
31 and Farm Road 773 in Murchison, 5.6 miles east on
Texas Highway 31, 0.3 mile south on county road, and
1,000 feet east in cultivated field:

Ap—0 to 10 inches; brown (10YR 5/3) fine sandy loam;
weak medium subangular blocky structure; soft, very
friable; common fine roots; medium acid; abrupt
smooth boundary.

A2—10 to 28 inches; light yellowish brown (10YR 6/4)
fine sandy loam; common fine and medium distinct
yellowish brown (10YR 5/6) mottles; weak coarse
subangular blocky structure; soft, very friable;
common fine roots; many fine pores; common worm
casts; common soft black masses; few coarse
rounded pebbles; slightly acid; clear smooth bound-
ary.

B21t—28 to 47 inches; yellowish brown (10YR 5/6)
sandy clay loam; common fine and medium promi-
nent red (2.5YR 4/8) mottles; weak coarse blocky
structure parting to weak fine and medium subangu-
lar blocky; slightly hard, friable; few fine roots; few
medium pores; patchy clay films; few ironstone peb-
bles up to 1.5 inches across; strongly acid; gradual
wavy boundary.

B22t&A’2—47 to 62 inches; yellowish brown (10YR 5/6)
sandy clay loam; many coarse distinct yellowish red
(5YR 5/6) and common fine and medium distinct
yellow (10YR 7/8) mottles; moderate coarse suban-
gular blocky structure; hard, firm; few medium pores;
patchy clay films on surfaces of peds; few vertical
streaks of slightly brittle red sandy loam; about 5
percent streaks and coatings of light brownish gray
uncoated sand and silt on surfaces of some peds;
strongly acid; gradual wavy boundary.

B23t&A'2—62 to 80 inches; mottled red (2.5YR 4/8),
light gray (10YR 7/1), and yellow (10YR 7/8) sandy
clay loam; weak coarse subangular blocky structure;
hard, firm; about 15 percent light brownish gray un-
coated sand and silt in streaks, pockets, and coat-
ings along surfaces of peds; few patchy clay films;
very strongly acid.

The solum ranges from 60 to over 100 inches thick.

The A horizon is 20 to 40 inches thick. Reaction
ranges from strongly acid through neutral. The Ap or A1
horizon is brown, dark brown, dark grayish brown, or
yellowish brown. The A2 horizon is 1 to 3 units of value
lighter in color than the A1.
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The B2t horizon is yellowish brown, brownish yellow,
strong brown, or yellowish red. There are few to
common mottles in shades of red, brown, and gray.
Mottles with chroma of 2 or less are below a depth of 30
inches. Texture throughout the B2t horizon is sandy clay
loam, clay loam, or loam, and clay content ranges from
18 to 35 percent. Reaction ranges from very strongly
acid through slightly acid.

The B2t&A’2 horizon is mottled in shades of red,
brown, yellow, and gray. The A’2 soil material consists of
streaks, pockets, and coatings of uncoated sand and silt
grains making up 5 to 20 percent of the horizon. Texture
is sandy clay loam, clay loam, or loam. Reaction ranges
from very strongly acid through medium acid.

Gladewater series

The Gladewater series consists of deep, clayey soils
on bottom lands. These soils formed in clayey alluvium.
Native vegetation consists of hardwood trees and water-
tolerant grasses. Slope ranges from 0 to 1 percent.

Typical pedon of Gladewater clay, frequently flooded;
from the intersection of Texas Highway 31 and Farm
Road 90 in Malakoff, 3.0 miles south on Farm Road 90,
2.15 miles west on county road, 1.0 mile west on county
road, 0.9 mile north on pasture road, 0.5 mile west on
pasture road, and 50 feet north in Cedar Creek bottom:

A1—0 to 6 inches; very dark gray (10YR 3/1) clay;
moderate fine and medium subangular blocky struc-
ture; extremely hard, very.firm, sticky and plastic;
common fine roots; common brownish stains along
root channels; slightly acid; clear wavy boundary.

B21g—6 to 29 inches; grayish brown (10YR 5/2) clay;
common fine distinct yellowish brown mottles; weak
coarse subangular blocky structure; extremely hard,
very firm, sticky and plastic; common fine roots; very
strongly acid; gradual wavy boundary.

B22g—29 to 44 inches; dark gray (10YR 4/1) clay;
common fine faint olive mottles; weak coarse suban-
gular blocky structure; extremely hard, very firm,
sticky and plastic; common fine roots; common
slickensides; strongly acid; gradual wavy boundary.

Cg—44 to 67 inches; very dark gray (10YR 3/1) clay;
common fine faint brownish mottles; massive; ex-
tremely hard, very firm, sticky and plastic; common
slickensides; neutral.

The solum ranges from 33 to about 50 inches thick. It
is clayey throughout.

The A horizon is black, very dark gray, or dark gray
and is medium acid or slightly acid.

The B2g horizons are dark gray, grayish brown, or
olive gray. Most pedons contain few to common yellow-
ish, brownish, or olive mottles. The B2g horizons range
from very strongly acid through medium acid.
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The Cg horizons are very dark gray, dark gray, or gray
and contain common to many mottles of light yellowish
brown, light olive brown, or yellowish brown. The Cg
horizons range from medium acid through moderately
alkaline.

Henco series

The Henco series consists of deep, sandy soils on
uplands. These soils formed in sandy and loamy sedi-
ments. Native vegetation consists of hardwood trees and
mid and tall grasses. Slope ranges from 1 to 5 percent.

Typical pedon of Henco loamy fine sand, in an area of
Leagueville-Henco complex, 1 to 5 percent; from the
intersection of U.S. Highway 175 and Farm Road 607 in
Larue, 4.7 miles north on Farm Road 607, 1.45 miles
east on county road, and 100 feet north in pasture:

A11—0 to 8 inches; grayish brown (10YR 5/2) loamy
fine sand; common medium distinct brown (10YR
4/3), pale brown (10YR 6/3), and common fine dis-
tinct strong brown mottles; weak medium subangular
blocky structure; soft, very friable; common fine,
medium, and coarse roots; strongly acid; clear wavy
boundary.

A12—8 to 15 inches; pale brown (10YR 6/3) loamy fine
sand; common fine distinct brownish yellow and yel-
lowish brown mottles; weak coarse subangular
blocky structure; soft, very friable; common fine,
medium, and coarse roots; medium acid; gradual
wavy boundary.

A2g—15 to 44 inches; light gray (2.5Y 7.2) loamy fine
sand; common fine distinct brownish yellow and
strong brown mottles; single grained; loose, very
friable; common fine and medium roots; medium
acid; gradual wavy boundary.

A&B—44 to 62 inches; light gray (10YR 7/1) uncoated
loamy fine sand; vertically oriented mottles, streaks,
and pockets of yellowish brown (10YR 5/8), strong
brown (7.5YR 5/8), and light gray (10YR 7/1) sandy
clay loam; weak coarse subangular blocky structure;
very hard, firm; few fine roots; very strongly acid;
gradual wavy boundary.

Cg—62 to 72 inches; light gray (10YR 7/1) loamy fine
sand; common medium distinct yellow (10YR 7/6)
mottles; single grained; loose, very friable; very
strongly acid.

The solum ranges from 60 to more than 80 inches
thick. It ranges from very strongly acid through slightly
acid in the A horizon and is very strongly acid or strongly
acid in the lower horizon. Base saturation at 72 inches
ranges from 20 to 35 percent.

The A horizon is 40 to 64 inches thick. The A11
horizon has colors of very dark gray, very dark grayish
brown, dark grayish brown, or grayish brown. When
value is less than 3.5, the horizon is less than 10 inches
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thick. The A12 horizon has colors of grayish brown, light
brownish gray, or pale brown. The A2 horizon has colors
of gray, light brownish gray, light gray, pale brown, or
very pale brown. In most pedons it is mottled in shades
of brown and yellow.

The A material of the A&B horizon is gray, light brown-
ish gray, or light gray loamy fine sand, fine sand, or fine
sandy loam. Tongues of A material make up 50 to 70
percent of the upper part of the A&B horizon and 30 to
50 percent of the lower part. The B material is yellowish
brown, brownish yellow, yellow, strong brown, yellowish
red, gray, or light gray. The horizon is typically mottled in
these colors. It is sandy clay loam, sandy loam, or fine
sandy loam.

The C horizon is fine sand or loamy fine sand. In some
pedons it has yellowish ‘or brownish mottles.

Kaufman series

The Kaufman series consists of deep, clayey soils on
bottom lands. These soils formed in alkaline clayey sedi-
ments. Native vegetation consists mainly of hardwood
trees. Slope ranges from 0 to 3 percent.

Typical pedon of Kaufman clay, rarely flooded; from
the common intersection of Farm Road 59, a county
road, and Farm Road 90 in Cross Roads; southwest on
county road 2.6 miles, west on county road 0.1 mile,
west on pasture road 0.8 mile, and north of road 200
feet in pasture:

A11—0 to 11 inches; black (10YR 2/1) clay; moderate
fine and medium subangular blocky structure; ex-
tremely hard, very firm, sticky and plastic; common
very fine and fine roots; shiny ped faces; neutral;
clear wavy boundary.

A12—11 to 33 inches; black (10YR 2/1) clay; common
fine faint brownish yellow mottles; moderate coarse
subangular blocky structure; extremely hard, very
firm, sticky and plastic; common fine roots; common
slickensides up to 3 inches wide; shiny ped faces;
neutral; diffuse wavy boundary.

A13—33 to 69 inches; very dark gray (10YR 3/1) clay;
weak coarse subangular blocky structure; extremely
hard, very firm, sticky and plastic; few fine roots
along surface of peds; many intersecting slicken-
sides up to 8 inches wide tilted 45 to 60 degrees;
few fine soft black masses; common calcium car-
bonate concretions; moderately alkaline; diffuse
wavy boundary.

ACg—69 to 80 inches; gray (10YR 5/1) clay; grayish
brown (2.5Y 5/2) mottles on surface of peds; weak
coarse prismatic structure parting to weak coarse
subangular blocky; extremely hard, very firm;
common soft powdery calcium carbonate on surface
of peds; about 10 percent calcium carbonate con-
cretions; calcareous; moderately alkaline.

SOIL SURVEY

Thickness of the solum is more than 60 inches. The
soil is clayey throughout, and clay content ranges from
60 to 80 percent. It is calcareous below a depth of 24
inches in a few pedons. Slickensides begin at a depth of
about 20 inches. When the soil is dry, there are cracks
0.5 inch to 3 inches wide at a depth of 20 inches.
Undisturbed areas have gilgai microrelief in which the
microknolls are only slightly higher than the microdepres-
sions.

The A horizon is black or very dark gray and has
brownish yellow mottles in the lower part. Reaction
ranges from neutral through moderately alkaline.

The ACg horizon is very dark gray, dark gray, or gray.
It has few to common olive and brown mottles in some
pedons. Reaction is moderately alkaline. The ACg hori-
zon has common calcium carbonate concretions in most
pedons.

Kirvin series

The Kirvin series consists of deep, loamy soils on
uplands. These soils formed in acid, loamy and clayey
sediments. Native vegetation consists of pine and hard-
wood trees and mid and tall grasses. Slope ranges from
2 to 5 percent.

Typical pedon of Kirvin fine sandy loam, 2 to 5 percent
slopes; from the intersection of U.S. Highway 175 and
Farm Road 315 in Poynor, 6 miles north on Farm Road
315 and 75 feet east in pasture:

Ap—O0 to 8 inches; dark brown (7.5YR 4/4) fine sandy
loam; weak fine granular structure; slightly hard, very
friable; common fine roots; about 10 percent iron-
stone pebbles; medium acid; clear wavy boundary.

A2—8 to 11 inches; brown (7.5YR 5/4) fine sandy loam;
massive; slightly hard, very friable; common fine
roots; about 10 percent ironstone pebbles; strongly
acid; clear wavy boundary.

B21t—11 to 26 inches; red (2.5YR 4/6) clay; common
fine distinct strong brown mottles; moderate fine and
medium subangular blocky structure; extremely hard,
firm; common very fine roots; continuous clay films
along surfaces of peds; about 2 percent ironstone
pebbles; very strongly acid; gradual wavy boundary.

B22t—26 to 34 inches; red (2.5YR 4/8) clay; many fine
and medium distinct strong brown (7.5YR 5/6) mot-
tles; weak fine and medium subangular blocky struc-
ture; extremely hard, firm; few very fine roots; patchy
clay films along surfaces of peds; about 10 percent
ironstone pebbles; very strongly acid; gradual wavy
boundary.

B23t—34 to 55 inches; red (2.5YR 4/8) and yellowish
red (5YR 5/8) sandy clay loam; weak fine subangu-
lar blocky structure; very hard, firm; about 10 per-
cent ironstone pebbles; very strongly acid; gradual
wavy boundary.
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C—55 to 70 inches; mottled red (2.5YR 4/8) and strong
brown (7.5YR 5/8) sandy clay loam; massive; few
thin strata of gray (IOYR 6/1) shaley material; very
strongly acid.

The solum ranges from 41 to 55 inches thick.

The A horizon ranges from 9 to 13 inches thick. It is
dark brown, brown, or strong brown. Reaction ranges
from slightly acid through strongly acid. Ironstone gravel
content ranges from 5 to 25 percent.

The B2t horizon is red or yellowish red. Texture is clay
in the upper part and clay, clay loam, or sandy clay loam
in the lower part. The B2t horizon is mottled with strong
brown, red, light brownish gray, brownish yellow, yellow-
ish brown, reddish yellow, very pale brown, and yellowish
red in some pedons. Reaction ranges from strongly acid
through extremely acid. Ironstone gravel content ranges
from O to 10 percent.

The C horizon has colors of red, yeliowish red, strong
brown, light gray, light brownish gray, brownish yellow,
and pale brown. Texture is sandy loam or sandy clay
loam or is stratified partially weathered sandstone and
shale.

Larue series

The Larue series consists of deep, sandy soils on
uplands. These soils formed in unconsolidated sandy
and loamy sediments. Native vegetation consists of pine
and hardwood trees and mid and tall grasses. Slope
ranges from 1 to 8 percent.

Typical pedon of Larue loamy fine sand, 1 to 8 percent
slopes; from the intersection of U.S. Highway 175 and
Farm Road 315 in Poynor, 1.7 miles southeast on U.S.
Highway 175, 1.1 miles north on county road, 1.6 miles
east-southeast on county road, 0.7 mile north on private
road, and then 100 feet east of road in lovegrass pas-
ture:

Ap—O0 to 7 inches; brown (7.5YR 4/4) loamy fine sand;
weak fine and medium subangular blocky structure;
loose, very friable; many fine roots; strongly acid;
abrupt boundary.

A2—7 to 34 inches; brown (7.5YR 5/4) loamy fine sand;
single grained; loose, very friable; few fine roots;
medium acid; clear smooth boundary.

B21t—34 to 48 inches; red (2.5YR 4/6) sandy clay loam;
moderate fine and medium subangular blocky struc-
ture; hard, firm; common fine roots; slightly acid;
gradual wavy boundary.

B22t—48 to 63 inches; red (2.5YR 4/6) sandy clay loam;
few fine distinct strong brown mottles; weak coarse
subangular blocky structure; hard, firm; few fine
roots; common ironstone pebbles mostly in lower
part; slightly acid.

The solum is more than 60 inches thick.
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The A horizon ranges from 20 to 40 inches thick. The
Ap or A1 horizon is brown or pale brown. The A2 horizon
is brown or light yellowish brown. Reaction of the A
horizon is strongly acid or medium acid.

The B21t horizon is red or yellowish red. The lower Bt
horizon has the same colors as the B21t horizon and
also is reddish yellow or strong brown. It is mottled in
shades of red and yellow in some pedons. Reaction of
the B horizon ranges from strongly acid through slightly
acid.

Leagueville series

The Leagueville series consists of deep, sandy soils
on uplands. These soils formed in sandy and loamy
sediments. Native vegetation consists of hardwood trees
and mid and tall grasses. Slope ranges from 1 to 5
percent.

Typical pedon of Leagueville fine sand, in an area of
Leagueville-Henco complex, 1 to 5 percent slopes; from
northeast corner of square in Athens, 3.4 miles northeast
on Texas Highway 31, 4.5 miles east on Farm Road 317,
0.9 mile north on county road, and 50 feet east in pas-
ture:

A11—0 to 3 inches; very dark gray (10YR 3/1) fine sand;
weak fine and medium subangular blocky structure;
soft, very friable; many fine and medium roots;
strongly acid; clear wavy boundary.

A12—3 to 13 inches; dark grayish brown (10YR 4/2) fine
sand; weak coarse subangular blocky structure; soft,
very friable; common fine and medium roots; few
fine brownish stains along root channels; medium
acid; clear wavy boundary.

A2—13 to 29 inches; very pale brown (10YR 7/3) fine
sand; common fine distinct yellowish mottles; single
grained; soft, very friable; common fine and medium
roots; medium acid; clear wavy boundary.

B2tg—29 to 51 inches; gray (10YR 5/1) sandy clay
loam; many medium and coarse distinct yellowish
brown (10YR 5/6) and brown (7.5YR 4/4) mottles;
weak coarse subangular blocky structure; hard, fri-
able; common fine and medium roots; extremely
acid; diffuse wavy boundary.

A&B—51 to 80 inches; light gray, (10YR 6/1), 7/1) un-
coated fine sand; vertically oriénted pockets and
streaks of strong brown (7.5YR 5/6), gray (10YR
6/1), yellowish brown (10YR 5/6), and light yellow-
ish brown (2.5Y 6/4) sandy clay loam and sandy
loam; weak coarse subangular blocky structure;
slightly hard, friable; few fine roots; very strongly
acid.

The solum is 60 to more than 80 inches thick. Reac-
tion ranges from very strongly acid through slightly acid
in the A horizon and from extremely acid through strong-



60

ly acid in the B2t horizon. Base saturation at 72 inches
ranges from 20 to 35 percent.

The A horizon is 20 to 40 inches thick. The Al horizon
has colors of very dark gray, very dark grayish brown,
dark gray, dark grayish brown, gray, grayish brown,
brown, or pale brown. When value is less than 3.5, the
horizon is less than 10 inches thick. The A2 horizon has
colors of light gray, light brownish gray, pale brown, or
very pale brown.

The B2tg horizon is sandy clay loam or fine sandy
loam. It is gray, light gray, or light brownish gray. There
are common to many fine, medium, and coarse mottles
in shades of brown, yellow, and red. In some pedons the
B2tg horizon has pockets and streaks of gray uncoated
sand.

The A&B horizon is fine sand or loamy fine sand and
sandy clay loam or fine sandy loam. The A soil material
makes up 30 to 80 percent and is gray, light gray, or
light brownish gray. The B soil material is strong brown,
yellowish brown, brownish yellow, yellowish red, or gray.
The horizon is typically mottled in these colors.

Lufkin series

The Lufkin series consists of deep, loamy soils on
uplands. These soils formed in alkaline clayey sedi-
ments. Native vegetation consists of hardwood trees and
mid and tall grasses. Slope ranges from 0 to 1 percent.

Typical pedon of Lufkin loam, in an area of Lufkin-
Raino complex; from the intersection of Farm Road 316
and U.S. Highway 175 in Eustace, 4.5 miles northwest
on U.S. Highway 175, 0.5 mile north on private road, and
50 feet east in bermudagrass pasture:

Ap—O0 to 6 inches; dark grayish brown (10YR 4/2) loam;
weak fine subangular blocky structure; hard, friable;
common fine roots; slightly acid; clear smooth
boundary.

A2—6 to 10 inches; light brownish gray (10YR 6/2)
loam; massive; hard, friable; common fine roots;
strongly acid; abrupt wavy boundary.

B21tg—10 to 30 inches; grayish brown (10YR 5/2) clay;
few fine distinct very dark grayish brown mottles;
moderate medium subangular blocky structure; ex-
tremely hard, very firm; few fine roots; very strongly
acid; gradual wavy boundary.

B22tg—30 to 44 inches; dark gray (10YR 4/1) clay; few
fine distinct pale yellow mottles; moderate medium
subangular blocky structure; extremely hard, very

firm; few fine black concretions; very strongly acid;

gradual wavy boundary.

B23tg—44 to 60 inches; light brownish gray (2.5Y 6/2),
grayish brown (10YR 5/2), and brownish yellow
(10YR 6/8) clay; weak coarse subangular blocky
structure; extremely hard, very firm; few white
masses of neutral salts; moderately alkaline.

SOIL SURVEY

The solum ranges from 50 to 68 inches thick.

The A1 or Ap horizon is dark grayish brown or grayish
brown. The A2 horizon is grayish brown or light brownish
gray. Mottles in colors of brown and yellow range from
none to common. Reaction of the A horizon ranges from
strongly acid through neutral.

The Btg horizon is dark gray, gray, dark grayish brown,
grayish brown, or light brownish gray. It is mottled in
brown and yellow in most pedons. Reaction is very
strongly acid in the upper part and ranges through mildly
alkaline in the lower part.

The C horizon, when present, is gray, light brownish
gray, grayish brown, or light gray and is mottled in brown
and yellow. Texture is clay, clay loam, or sandy clay
loam. In most pedons the C horizon contains soft white
neutral salts and soft black concretions.

Nahatche series

The Nahatche series consists of deep, loamy soils on
bottom lands. These soils formed in loamy alluvial sedi-
ments. Native vegetation consists mainly of hardwood
trees. Slope ranges from 0 to 1 percent.

Typical pedon of Nahatche loam, frequently flooded;
from the intersection of Texas Highway 31 and U.S.
Highway 175 in Athens; 8.5 miles northwest on U.S.
Highway 175 and 1,000 feet west in creek bottom near
crossfence:

Ap—oO0 to 5 inches; dark grayish brown (10YR 4/2) loam;
common fine distinct yellowish brown and few fine
distinct light brownish gray mottles; weak coarse
subangular blocky structure parting to moderate fine
subangular blocky; slightly hard, friable; many fine
and very fine roots; strongly acid; clear smooth
boundary.

A1—5 to 13 inches; brown (10YR 4/3) fine sandy loam;
common fine and medium distinct dark yellowish
brown (10YR 4/4) mottles; weak fine and medium
subangular blocky structure; slightly hard, very fri-
able; few grayish brown (10YR 5/2) clay flows along
root channels and along some ped surfaces; many
fine and medium -roots; medium acid; clear wavy
boundary.

C1g—13 to 30 inches; grayish brown (10YR 5/2) clay
loam; many fine and medium distinct yellowish red
(5YR 4/6, 4/8) mottles; moderate coarse subangu-
lar blocky structure; hard, firm; few light brownish
gray silt flows along the surface of some peds; dark
gray coatings on surfaces of peds; common fine and
medium roots; slightly acid; gradual wavy boundary.

C2g—30 to 75 inches; dark gray (10YR 4/1) clay loam,;
weak coarse blocky structure; very hard, firm; few
fine roots; common vertical sand and silt flows; few
fine black masses; neutral.



HENDERSON COUNTY, TEXAS

The A horizon is dark grayish brown, dark brown,
brown, grayish brown, or very dark grayish brown. In
some pedons it has few to common mottles in shades of
brown, gray, and red. It is fine sandy loam, loam, sandy
clay loam, or clay loam. Reaction ranges from strongly
acid through neutral.

The Cg horizon is loam, sandy loam, sandy clay loam,
silty clay loam, or clay loam. It is strongly acid through
mildly alkaline. The matrix is grayish brown, dark grayish
brown, gray, dark gray, and light brownish gray. In most
places the Cg horizon has few to many mottles of the
above colors and other shades of red, brown, yellow,
and gray. A few soft black masses are in the Cg horizon
of some pedons.

Normangee series

The Normangee series consists of moderately deep to
deep loamy soils on old terraces and uplands. These
soils formed in alkaline clay sediments and shale. Native
vegetation consists of mid and tall grasses. Slope ranges
from 2 to 5 percent.

Typical pedon of Normangee clay loam, 2 to 5 percent
slopes, eroded; from the intersection of Farm Road 85
and Farm Road 90 in Gun Barrel City; 1.8 miles north on
Farm Road 90; 0.75 mile west on private road to break
into creek bottom:

A1—0 to 3 inches; very dark grayish brown (10YR 3/2)
clay loam; weak fine and medium subangular blocky
structure; very hard, firm; common fine roots; slightly
acid; clear smooth boundary.

B21t—3 to 10 inches; brown (10YR 4/3) clay; moderate
medium subangular blocky structure; extremely hard,
very firm; common fine roots; very dark grayish
brown coatings on surface of peds; slightly acid;
gradual wavy boundary.

B22t—10 to 19 inches; brown (10YR 4/3) clay; few fine
faint olive mottles; moderate coarse subangular
blocky structure; extremely hard, very firm; common
fine calcium carbonate concretions; moderately alka-
line; gradual wavy boundary.

B23t—19 to 39 inches; light olive brown (2.5Y 5/4) clay;
weak coarse subangular blocky structure; extremely
hard, very firm; patchy coatings of dark grayish
brown on surface of some peds; few fine calcium
carbonate concretions; moderately alkaline; gradual
wavy boundary.

C—39 to 72 inches; stratified light olive brown (2.5Y
5/4), yellowish brown (10YR 5/8), and dark gray
(10YR 4/1) shale and clay; massive; extremely hard,
very firm; few calcium carbonate concretions; mod-
erately alkaline.

The solum ranges from 30 to 51 inches thick. Calcium
carbonate concretions are in the lower part in most
pedons.
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The A horizon ranges from 2 to 5 inches thick. The A
horizon is very dark grayish brown, dark brown, dark
grayish brown, or brown. Reaction ranges from medium
acid through neutral.

The upper part of the B2t horizon is dark brown,
brown, or dark yellowish brown. It ranges from medium
acid through neutral. The lower part of the B2t horizon is
brown, olive brown, or light olive brown. In some pedons
it is mottled with gray, grayish brown, yellowish brown,
and brownish yellow. Reaction ranges from neutral
through moderately alkaline.

The C horizon is stratified shale and clay in shades of
olive brown, dark gray, yellowish brown, and brown. Re-
action is moderately alkaline.

The Normangee soils in this survey area are consid-
ered taxadjuncts to the Normangee series because they
have a slightly thinner solum than is typical for the
series. This difference, however, does not affect the use
and behavior of the soils.

Pickton series

The Pickton series consists of deep, sandy soils on
uplands. These soils formed in unconsolidated, acid,
sandy and loamy sediments. Native vegetation consists
mainly of hardwood and pine trees and mid and tall
grasses. Slope ranges from 1 to 15 percent.

Typical pedon of Pickton loamy fine sand, 1 to 8 per-
cent slopes; from the intersection of Texas Highway 31
and Farm Road 2495 on the eastern edge of Athens, 0.7
mile northeast on Texas Highway 31, 2.3 miles north on
Farm Road 1616, and 400 feet east in idle cropland
field:

Ap—0 to 8 inches; brown (10YR 5/3) loamy fine sand;
weak fine subangular blocky structure; loose, very
friable; many fine and medium roots; slightly acid;
clear smooth boundary.

A2—8 to 50 inches; light yellowish brown (10YR 6/4)
loamy fine sand; single grained; loose, very friable;
many fine roots; slightly acid; abrupt irregular bound-
ary.

B21t—50 to 76 inches; strong brown (7.5YR 5/8) sandy
clay loam; common medium and coarse distinct yel-
lowish red (5YR 4/6) mottles and common medium
and coarse prominent red (2.5YR 4/6) mottles;
weak medium and coarse subangular blocky struc-
ture; very hard, firm; few fine roots; patchy clay
films; medium acid; diffuse irregular boundary.

B22t—76 to 80 inches; strong brown (7.5YR 5/8) sandy
clay loam; common coarse distinct yellowish red
(5YR 5/8) mottles; weak coarse subangular blocky-
structure; very hard, firm; patchy clay films; common
light gray vertical uncoated sand streaks up to 1 1/2
inches wide and pockets up to 6 inches across;
medium acid.
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The solum is more than 80 inches thick. The thickness
of the A horizon ranges from 40 to 72 inches.

The A1 or Ap horizon is brown, yellowish brown, or
pale brown. The A2 horizon is light yellowish brown,
yellowish brown, or very pale brown. Reaction of the A
horizon is medium acid or slightly acid.

The B2t horizon is strong brown, reddish brown, yel-
lowish red, or light yellowish brown. Mottles of red, yel-
lowish red, strong brown, brownish yellow, gray, light
brownish gray, and very pale brown range from few in
the upper part of the B2t horizon to many in the lower
part. The B2t horizon is sandy clay loam and ranges
from very strongly acid through medium acid. The B3
horizon, when present, is strong brown mottled in
shades of gray, red, and yellow. It is sandy clay loam,
clay loam, or fine sandy loam and ranges from very
strongly acid through medium acid.

Rader series

The Rader series consists of deep, loamy soils on
terraces. These soils formed in clayey sediments inter-
bedded with sandy material. Native vegetation consists
of hardwood trees and mid and tall grasses. Slopes
range from O to 1 percent.

Typical pedon of Rader fine sandy loam, in an area of
Derly-Rader complex; from the intersection of Farm
Road 85 and Farm Road 90 in Gun Barrel City, 3.4 miles
south on Farm Road 90, 0.5 mile south on county road,
and 50 feet west in woods on a mound:

A1—0 to 6 inches; brown (10YR 4/3) fine sandy loam;
weak medium subangular blocky structure; slightly
hard, very friable; common fine and medium roots;
medium acid; clear wavy boundary.

A2—6 to 28 inches; yellowish brown (10YR_5/4) fine
sandy loam; weak coarse subangular blocky struc-
ture; slightly hard, very friable; common fine and
medium roots; common fine pores; strongly acid;
gradual wavy boundary.

B&A—28 to 44 inches; bodies of yellowish brown (10YR
5/6) and strong brown (7.5YR 5/8) sandy clay loam,
most of which are surrounded by light brownish gray
(10YR 6/2) sandy material; moderate fine and
medium subangular blocky structure; hard, friable;
common fine and medium roots; common fine
pores; very strongly acid; clear wavy boundary.

B21t—44 to 65 inches; grayish brown (10YR 5/2) clay;
many fine and medium prominent red (2.5YR 4/6)
and common fine distinct yellowish red mottles;
weak coarse subangular blocky structure; extremely
hard, very firm; few fine roots; very strongly acid;
gradual wavy boundary.

B22t—65 to 72 inches; mottled grayish brown (10YR
5/2), red (2.5YR 4/6), and yellowish red (5YR 5/6)
clay; weak coarse subangular blocky structure; ex-
tremely hard, very firm; few fine roots; strongly acid.
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The solum is more than 60 inches thick.

The A1 horizon is dark grayish brown or brown. Reac-
tion is medium acid or slightly acid. The A2 horizon is
light brownish gray, pale brown, or yellowish brown. It is
fine sandy loam or loam and ranges from very strongly
acid through slightly acid.

The B&A horizon is yellowish brown, brownish yellow,
brown, or strong brown. In most pedons it has grayish
and reddish mottles within the peds. The A2 material is
light brownish gray or light gray fine sandy loam. This
horizon is very strongly acid or strongly acid.

The B2t horizon is gray, grayish brown, or light brown-
ish gray. It has common to many mottles of red, yellow-
ish brown, or yellowish red or, in some places, the matrix
is mottled in these colors. Reaction ranges from very
strongly acid through mildly alkaline.

Raino series

The Raino series consists of deep, loamy soils on
uplands. These soils formed in clayey sediments. Native
vegetation consists mainly of hardwood trees and mid
and tall grasses. Slope is less than 1 percent.

Typical pedon of Raino loam, in an area of Lufkin-
Raino complex; from the intersection of Farm Road 316
and U.S. Highway 175 in Eustace, 4.5 miles northwest
on U.S. Highway 175, 0.5 mile north on private road to
bermudagrass pasture:

Ap—0 to 5 inches; dark grayish brown (10YR 4/2) loam;
weak fine subangular blocky structure; slightly hard,
friable; many fine roots; medium acid; clear smooth
boundary.

A1—5 to 10 inches; brown (10YR 4/3) loam; weak fine
subangular blocky structure; slightly hard, friable;
common fine roots; few fine black concretions;
medium acid; diffuse boundary.

B1—10 to 29 inches; dark yellowish brown (10YR 4/4)
loam; weak fine and medium subangular blocky
structure; slightly hard, friable; common fine roots;
common very fine pores; few fine black concretions;
few pockets of uncoated sand and silt up to 1/8
inch across; very strongly acid; clear smooth bound-
ary.

A'2&Bt—29 to 35 inches; mottled light brownish gray
{10YR 6/2) loam and yellowish brown (10YR 5/6)
sandy clay loam; weak fine subangular blocky struc-
ture; slightly hard, friable; common fine roots; 15 to
25 percent isolated bodies of Bt material surrounded
by A’2 material, common pockets and streaks of
uncoated sand and silt; very strongly acid; abrupt
irregular boundary.

B21t&A'2—35 to 44 inches; grayish brown (10YR 5/2)
clay; common medium distinct yellowish brown
(10YR 5/6) and common medium prominent red
(2.5YR 4/6) mottles; moderate fine and medium
blocky structure; extremely hard, very firm; few fine
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roots; tongues of uncoated sand and silt penetrate
1/8 to 1/4 inch deep and are 1/16 to 1/2 inch wide
and make up 5 to 10 percent of the upper B21t; a
few pockets of uncoated sand in lower B21t; very
strongly acid; gradual wavy boundary.

B22t—44 to 64 inches; mottled grayish brown (10YR
5/2), gray (10YR 5/1), and yellowish brown (10YR
5/6) clay; moderate fine and medium blocky struc-
ture; extremely hard, very firm; few fine roots;
common black concretions; few neutral salt masses;
very strongly acid; gradual wavy boundary.

B3—64 to 72 inches; mottled gray (10YR 6/1), grayish
brown (10YR 5/2), red (2.5YR 5/6), and yellowish
brown (10YR 5/6) clay loam; weak medium blocky
structure; hard, firm; few fine roots; many black con-
cretions; few neutral salts; very strongly acid.

The solum is more than 60 inches thick.

The A horizon is dark grayish brown or brown. Reac-
tion ranges from strongly acid through slightly acid.

The B1 horizon is dark yellowish brown, yellowish
brown, light yellowish brown, or brown. Texture is loam
or fine sandy loam. Reaction ranges from very strongly
acid through medium acid.

The A’2&Bt horizon is grayish brown, light brownish
gray, or light gray loam or fine sandy loam and is 15 to
25 percent isolated bodies of yellowish brown, brownish
yellow, light yellowish brown, and pale brown sandy clay
loam. Reaction is very strongly acid or strongly acid.

The B21t&A’2 horizon is reddish yellow, grayish brown,
or red or is mottied in shades of yellow, brown, or red.
Streaks or pockets of uncoated sand and silt make up 5
to 10 percent of this horizon. Texture is clay or clay
loam. Reaction is very strongly acid or strongly acid.

The lower part of the Bt horizon is in shades of gray
with or without mottles of yellow and brown or is mottied
in these colors. Texture is clay or clay loam. Reaction is
very strongly acid or strongly acid. The B3 horizon has
the same colors as the Bt horizon. Texture is clay or clay
loam. Reaction ranges from very strongly acid through
neutral.

Silawa series

The Silawa series consists of deep, loamy soils on
terraces. These soils formed in sandy or loamy sedi-
ments. Native vegetation consists mainly of mid and tall
grasses. Slope ranges from 1 to 12 percent.

Typical pedon of Silawa fine sandy loam, 1 to 5 per-
cent slopes; from the intersection of Texas Highway 274
and Farm Road 85 in Seven Points, 2.0 miles west on
Farm Road 85, 4.7 miles south on county road, and
1,350 feet west in pasture:

Ap—O to 3 inches; dark grayish brown (10YR 4/2) fine
sandy loam; weak fine granular structure; slightly

63

hard, very friable; many fine roots; medium acid;
clear wavy boundary.

A1—3 to 10 inches; brown (10YR 5/3) fine sandy loam;
common fine faint dark brown mottles; weak fine
and medium subangular blocky structure; slightly
hard, very friable; common fine roots; slightly acid;
clear wavy boundary.

A2—10 to 15 inches; brown (7.5YR 5/4) fine sandy
loam; massive; slightly hard, very friable; common
fine roots; slightly acid; clear wavy boundary.

B21t—15 to 29 inches; red (2.5YR 4/6) sandy clay loam;
moderate medium subangular blocky structure; very
hard, firm; common fine roots; patchy clay films;
medium acid; gradual wavy boundary.

B22t—29 to 37 inches; red (2.5YR 4/8) sandy clay loam;
common fine distinct brownish yellow mottles; mod-
erate medium and coarse subangular blocky struc-
ture; very hard, firm; few fine roots; patchy clay
films; strongly acid; gradual wavy boundary.

B3—37 to 64 inches; yellowish red (5YR 5/6) sandy clay
loam; weak coarse subangular blocky structure;
hard, friable; few fine roots; patchy red clay films on
surface of peds and common very pale brown sand
coatings on surface of peds; medium acid; gradual
wavy boundary.

C—64 to 80 inches; yellowish red (5YR 5/8) fine sandy
loam; massive; hard, friable; medium acid.

The solum ranges from 36 to 64 inches thick. The
thickness of the A horizon ranges from 4 to 15 inches.

The A1 or Ap horizon is dark grayish brown, brown, or
dark yellowish brown. The A2 horizon is brown or yellow-
ish brown. Reaction of the A horizon ranges from strong-
ly acid through slightly acid.

The B2t horizon is red, yellowish red, strong brown, or
reddish yellow. Reaction of the B2t horizon ranges from
very strongly acid through slightly acid.

The B3 horizon, when present, is strong brown, red-
dish yellow, or yellowish red. Texture is fine sandy loam
or sandy clay loam. Reaction ranges from very strongly
acid through medium acid.

The C horizon is strong brown, yellowish brown,
brownish yellow, very pale brown, or yellowish red. Tex-
ture is fine sandy loam or loamy fine sand. Reaction is
strongly acid or medium acid.

Styx series

The Styx series consists of deep, sandy soils on ter-
races. These soils formed in sandy and loamy sedi-
ments. Native vegetation consists mainly of mid and tall
grasses. Slope ranges from 1 to 5 percent.

Typical pedon of Styx loamy fine sand, 1 to 5 percent
slopes; from the intersection of Texas Highway 31 and
Farm Road 90 in Malakoff, 3.1 miles south on Farm
Road 90, 0.7 mile west on county road, and 600 feet
north in pasture:
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A11—0 to 3 inches; brown (10YR 4/3) loamy fine sand;
weak fine subangular blocky structure; loose, very
friable; many fine roots; slightly acid; abrupt smooth
boundary.

A12—3 to 10 inches; dark yellowish brown (10YR 4/4)
loamy fine sand; weak medium subangular blocky
structure; loose, very friable; common fine roots;
slightly acid; clear smooth boundary.

A2—10 to 22 inches; yellowish brown (10YR 5/4) loamy
fine sand; single grained; loose, very friable; few fine
roots; slightly acid; clear wavy boundary.

B21t—22 to 31 inches; brownish yellow (10YR 6/6)
sandy clay loam; common fine distinct light yellowish
brown and few fine distinct strong brown mottles;
weak medium subangular blocky structure; hard,
firm; few fine roots; very strongly acid; clear wavy
boundary.

B22t—31 to 45 inches; mottled light yellowish brown
(10YR 6/4), light brownish gray (10YR 6/2), and red
(2.5YR 4/6) sandy clay loam; weak medium suban-
gular blocky structure; hard, firm; few fine roots; very
strongly acid; clear wavy boundary.

B23t—45 to 67 inches; mottled light brownish gray
(10YR 6/2), red (2.5YR 4/8), and light yellowish
brown (10YR 6/4) sandy clay loam; weak coarse
subangular blocky structure; very hard, firm; very
strongly acid; gradual wavy boundary.

B3—67 to 80 inches; light brownish gray (10YR 6/2)
sandy clay loam; common coarse prominent red
(2.5YR 4/8) and few fine distinct light yellowish
brown mottles; weak coarse subangular blocky
structure; very hard, firm; about 5 percent light gray
uncoated sand in vertical streaks, very strongly acid.

The solum is more than 60 inches thick.

The A horizon ranges from 20 to 40 inches thick. The
A1 or Ap horizon is brown or dark yellowish brown. The
A2 horizon is yellowish brown or light yellowish brown.
Reaction ranges from medium acid through neutral.

The B21t horizon is brownish yellow, yellowish brown,
or strong brown. Mottles of strong brown or very pale
brown are in most pedons. The lower part of the B2t
horizon is mottled light yellowish brown, light brownish
gray, red, gray, or strong brown. Texture is sandy clay
loam or clay loam. Reaction ranges from very strongly
acid through slightly acid. The B3 horizon is gray or light
brownish gray and mottled in shades of red and brown.
Texture is sandy clay or clay loam. Uncoated sand
grains as coatings on peds and as small pockets range

from-5 to 15 percent.

Tonkawa series

The Tonkawa series consists of deep, sandy soils on
uplands. These soils formed in thick sandy deposits.
Native vegetation consists mainly of short grasses and
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sparse hardwood trees. Slope ranges from 1 to 12 per-
cent.

Typical pedon of Tonkawa fine sand, 1 to 5 percent
slopes; from the intersection of Texas Highway 31 and
Texas Highway 19 in Athens, 3.6 miles north on Texas
Highway 19, 3.3 miles west on county road, and 300 feet
east in vertical ditch bank:

A1—0 to 7 inches; brown (10YR 5/3) fine sand; weak
fine subangular blocky structure; loose, very friable;
common fine roots; slightly acid; clear wavy bound-
ary.

C1—7 to 56 inches; brown (10YR 4/3) fine sand; single
grained; loose; few fine roots; slightly acid; gradual
wavy boundary.

C2—56 to 80 inches; light yellowish brown (10YR 6/4)
fine sand; single grained; loose; slightly acid.

The solum thickness exceeds 72 inches. Reaction
ranges from strongly acid through slightly acid. Lamellae
that are not thick enough for an argillic horizon are in the
lower part of some pedons.

The A horizon is brown or yellowish brown.

The C horizon is brown, pale brown, yellowish brown,
dark yellowish brown, light yellowish brown, brownish
yellow, yellow, strong brown, or very pale brown.

Trawick series

The Trawick series consists of deep, loamy soils on
uplands. These soils formed in geologic formations rich
in glauconite or green sand marl. Native vegetation con-
sists mainly of pine and hardwood trees. Slope ranges
from 12 to 20 percent.

Typical pedon of Trawick gravelly fine sandy loam, 12
to 20 percent slopes; from the intersection of U.S. High-
way 175 and Farm Road 315 in Poynor, 2.25 miles north
on Farm Road 315 and 250 feet east in woods:

A1—0 to 7 inches; dark reddish brown (5YR 3/3) gravel-
ly fine sandy loam; weak fine granuiar structure;
slightly hard, very friable; many very fine through
coarse roots; about 30 percent ironstone gravel;
slightly acid; clear wavy boundary.

B2t—7 to 27 inches; red (10R 4/6) clay; moderate fine
subangular blocky structure; extremely hard, firm;
common very fine through coarse roots; continuous
clay films along surface of peds; few very fine soft
black masses; medium acid; gradual wavy boundary.

B3—27 to 40 inches; red (2.5YR 4/6) clay; common fine
distinct strong brown mottles; weak fine and medium
subangular blocky structure; very hard, firm; few very
fine and fine roots; patchy clay fiims along surface
of peds; very strongly acid; gradual wavy boundary.

C—40 to 72 inches; red (2.5YR 4/6, 4/8), clay and
strong brown (7.5YR 5/8) and vyellowish brown
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(10YR 5/6) partially weathered glauconite; platy to
massive; very hard; very strongly acid.

The solum ranges from 40 to 55 inches thick.
~ The A horizon ranges from medium acid through neu-
tral. The A horizon is 15 to 30 percent ironstone peb-
bles.

The Bt and B3 horizons are clay in the upper part and
clay or sandy clay in the lower part. They have mottles
of yellow and strong brown in most pedons. Reaction
ranges from very strongly acid through medium acid.

The C horizon has colors of red, strong brown, yellow-
ish brown, light brownish gray, and yellow. It is clay loam
or clay that has partially weathered glauconite and inter-
mittent layers of ironstone. Reaction is very strongly acid
or strongly acid.

Trinity series

The Trinity series consists of deep, clayey soils on
bottom lands. These soils formed in calcareous clayey
alluvium. Native vegetation consists mainly of hardwood
trees. Slope ranges from 0 to 1 percent.

Typical pedon of Trinity clay, frequently flooded; from
the intersection of Texas Highway 31 and Texas High-
way 274 in Trinidad, 3.0 miles north on Texas Highway
274, 2.1 miles west on county road, 0.2 mile south on
county road, 0.7 mile west on pasture road, and 50 feet
north in river bottom:

A11—0 to 6 inches; very dark gray (5Y 3/1) clay; moder-
ate fine and medium granular structure; very hard,
very firm, sticky and plastic; many very fine to
medium roots; calcareous; moderately alkaline; clear
smooth boundary.

A12—6 to 17 inches; very dark gray (5Y 3/1) clay; few
fine faint yellowish motties; moderate fine and
medium subangular and angular blocky structure; ex-
tremely hard, very firm, sticky and plastic; common
very fine and fine roots; many shiny faces on peds;
calcareous; moderately alkaline; clear wavy bound-
ary.

A13—17 to 60 inches; very dark gray (10YR 3/1) clay;
common fine distinct light olive brown mottles; mod-
erate coarse prismatic structure parting to weak
coarse subangular blocky; extremely hard, very firm,
sticky and plastic; common very fine and fine roots;
common worm casts in cracks; many grooved inter-
secting slickensides 3 to 15 inches wide and tilted
40 to 60 degrees; calcareous; moderately alkaline;
gradual wavy boundary.

C—60 to 80 inches; dark gray (5Y 4/1) clay; many fine
distinct olive mottles; massive; extremely hard, very
firm, sticky and plastic; few very fine roots; few inter-
secting slickensides; common calcium carbonate
concretions up to 1/4 inch across; calcareous; mod-
erately alkaline.
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Thickness of the solum is more than 60 inches. The
clay content of the control section ranges from 60 to 70
percent. Intersecting slickensides begin at a depth of
about 20 inches. When dry, there are cracks 0.5 inch to
2.0 inches wide and 20 inches or more deep. In Gilgai
microrelief in undisturbed areas, the microknolls are only
slightly higher than the microdepressions.

The A horizon is black or very dark gray. In most
pedons it has brownish or olive mottles. it is mildly alka-
line or moderately alkaline.

The C horizon is very dark gray, dark gray, or olive
gray. In most pedons it has brownish or yellowish mot-
tles and calcium carbonate concretions are common. it
is mildly alkaline or moderately alkaline.

Wilson series

The Wilson series consists of deep, loamy soils on
terraces. These soils formed in alkaline clayey sedi-
ments. Native vegetation consists mainly of mid and tall
grasses. Slope ranges from 0 to 1. percent.

Typical pedon of Wilson loam, 0 to 1 percent slopes;
from the intersection of Farm Road 85 and Farm Road
90 in Gun Barrel City, 2.6 miles south on Farm Road 90,
0.65 mile east on county road, 300 feet north of road:

A1—0 to 6 inches; grayish brown (10YR 5/2) loam;
weak fine and medium subangular blocky structure;
hard, friable; common fine and medium roots; few
worm casts; medium acid; abrupt wavy boundary.

B21tg—6 to 40 inches; very dark gray (10YR 3/1) clay;
moderate medium subangular blocky structure; ex-
tremely hard, very firm; common fine through coarse
roots; vertical cracks filled with material from A1
horizon; common pressure faces; medium acid; clear
wavy boundary.

B22tg—40 to 47 inches; dark grayish brown (10YR 4/2)
clay; weak coarse subangular blocky structure; ex-
tremely hard, very firm; few fine roots; common
gypsum crystals; few fine black concretions; neutral;
ctear wavy boundary.

B23tg—47 to 71 inches; light brownish gray (10YR 6/2)
clay; common fine distinct yellowish brown and
brownish yellow mottles; weak coarse subangular
blocky structure; extremely hard, very firm; common
gypsum crystals; few fine soft black masses; neutral.

The solum ranges from 55 to 74 inches in thickness.
Calcium carbonate concretions and gypsum crystals are
in the lower part of most pedons.

The A horizon is 3 to 7 inches thick. It is dark grayish
brown, grayish brown, very dark grayish brown, very dark
gray, or dark gray. Reaction ranges from medium acid
through neutral.

The B21tg is very dark gray or black. It ranges from
medium acid through neutral. The lower part of the Btg
horizon is dark gray, dark grayish brown, grayish brown,
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or light brownish gray. In some pedons it is mottled in
these colors and also in shades of yellow, brown, red,
and olive. It ranges from neutral through moderately al-
kaline.

Wolfpen series

The Wolfpen series consists of deep, sandy soils on
uplands. These soils formed in loamy or sandy unconso-
lidated sediments. Native vegetation consists of pine and
hardwood trees and mid and tall grasses. Slope ranges
from 1 to 12 percent.

Typical pedon of Wolfpen loamy fine sand, 1 to 5
percent slopes; from the intersection of Texas Highway
31 and Farm Road 2495 in Athens, 0.7 mile northeast on
Texas Highway 31, 1.4 miles north on Farm Road 1616,
0.4 mile north on dirt lane to a cattleguard, and 1,800
feet north in pasture:

Ap—O0 to 7 inches; brown (10YR 5/3) loamy fine sand;
weak fine subangular blocky structure; loose, very
friable; many fine and medium roots; neutral; clear
smooth boundary.

A2—7 to 28 inches; pale brown (10YR 6/3) loamy fine
sand; single grained; loose, very friable; common
fine and medium roots; neutral; clear wavy bound-
ary.

B21t—28 to 43 inches; yellowish brown (10YR 5/6)
sandy clay loam; common fine and medium promi-
nent red (2.5YR 4/6) mottles; weak medium and
coarse subangular blocky structure; very hard, firm;
few fine roots; many very fine pores; patchy clay
films; common light gray sand coatings on surface
of some peds; medium acid; gradual wavy boundary.

B22t—43 to 65 inches; mottled gray (10YR 6/1), yellow-
ish brown (10YR 5/6), and red (2.5YR 4/6) sandy
clay loam; weak coarse subangular blocky structure;
very hard, firm; few fine roots; patchy clay fims;
strongly acid; gradual wavy boundary.

B3—65 to 80 inches; gray (10YR 6/1) sandy clay loam;
common fine and medium prominent red (2.5YR
4/6) and common fine and medium distinct brownish
yellow (10YR 6/6) mottles; weak coarse subangular
blocky structure; very hard, firm; few very fine roots;
patchy clay films; very strongly acid.

The solum is more than 70 inches thick.

The A horizon is 20 to 40 inches thick. The Al or Ap
horizon is brown, dark yellowish brown, or dark grayish
brown. The A2 horizon is pale brown, light yellowish
brown, very pale brown, or yellowish brown. Reaction of
the A horizon ranges from strongly acid through neutral.

The B2t horizon is yellowish brown or strong brown. It
has mottles of red, yellowish red, brownish yellow, dark
gray, gray, grayish brown, and light brownish gray. Mot-
tles range from few to common in the upper part to a
mottled matrix in the lower part. The B2t horizon is
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sandy clay loam, clay loam, or loam and ranges from
very strongly acid through slightly acid. The B3 horizon is
gray or is mottled in the same colors as the B2t horizon.
It is sandy clay loam, clay loam, or loam and ranges
from very strongly acid through slightly acid.

Woodtell series

The Woodtell series consists of deep, loamy soils on
uplands. These soils formed in acid, unconsolidated,
stratified loamy, clayey, or shaley deposits. Native vege-
tation consists of hardwood trees and mid and tall
grasses. Slope ranges from 1 to 15 percent.

Typical pedon of Woodtell loam, 1 to 5 percent slopes;
from the intersection of U.S. Highway 175 and Texas
Highway 31 in Athens, 3.6 miles west on Texas Highway
31, 0.3 mile south on county road, and 600 feet east in
pasture:

A1—0 to 5 inches; very dark grayish brown (10YR 3/2)
loam; weak fine granular structure; slightly hard, fri-
able; many very fine to medium roots; common
worm casts; medium acid; clear smooth boundary.

A2—5 to 8 inches; brown (10YR 4/3) loam; massive;
slightly hard, friable; common very fine to medium
roots; common worm casts; slightly acid; abrupt
wavy boundary.

B21t—8 to 20 inches; red (2.5YR 4/8) clay; common
medium distinct brownish yellow (10YR 6/6) mottles;
moderate fine and medium subangular blocky struc-
ture; extremely hard, firm; common very fine to
coarse roots; continuous clay films on surface of
peds; common pressure faces; very strongly acid;
clear wavy boundary.

B22t—20 to 31 inches’ mottled red (2.5YR 4/8), brown-
ish yellow (10YR 6/6), light brownish gray (10YR
6/2), and pale brown (10YR 6/3) clay loam; moder-
ate fine and medium subangular blocky structure;
very hard, firm; common very fine to medium roots;
continuous clay films on surface of peds; very
strongly acid; gradual wavy boundary.

B23t—31 to 54 inches; light brownish gray (10YR 6/2)
sandy clay loam; common medium distinct red
(2.5YR 4/6) and brownish yellow (10YR 6/6) mot-
tles; moderate coarse prismatic structure parting to
fine and medium subangular blocky; very hard, firm;
common fine and medium roots along surface of
peds; patchy clay films; less than 5 percent uncoat-
ed sand grains along surface of some peds; very
strongly acid; gradual wavy boundary.

C—54 to 80 inches; alternating layers of yellowish red
(5YR 5/6), pale brown (10YR 6/3), and brownish
yellow (10YR 6/8) sandy clay loam and sandy loam;
massive; few very fine roots; common fine masses
of white neutral salts; strongly acid.
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The solum ranges from 40 to' 60~inches in thickness.
The A1 horizon is 3 to 12 inchés thick. It is very dark
grayish brown, dark grayish brown, dark brown, brown,
and dark yellowish brown. The A2 horizon, when pres-
ent, is one or two units of color value:higher. Reaction of
the A horizon ranges from strongly acid through slightly
acid. '

The B21 horizon is red or yellowish red. In some
pedons it is mottled in shades of brown, yellow, and
gray. Reaction is strongly acid or very strongly acid. The
lower part of the B2t horizon is mottled with the same
colors as the B21t horizon or the matrix is dark yellowish
brown, dark grayish brown, light brownish gray, gray, or

light gray. It is clay, clay loam, or sandy clay loam and .

ranges from very strongly acid through medium acid.

The C horizon is sandy loam or sandy clay loam or
stratified shale and soft sandstone. It ranges from
strongly acid through slightly acid.

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” (5).

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.
Each order is identified by a word ending in sol. An
example is Ultisol.

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 Udult (Ud, meaning humid, plus u/t,
from Ultisol).

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
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and a prefix that suggests something about the proper-
ties of the soil. An example is Hapludults (Hap/, meaning
simple horizons, plus vdult, the suborder of Ultisols that
have a udic moisture regime).

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 preceeding the name of the great
group. The adjective Typic identifies the subgroup that is
thought to typify the great group. An example is Typic
Hapludults.

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 clayey, mixed, thermic, Typic Ha-
pludults.

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. An exam-
ple is the Cuthbert series, a member of the clayey,
mixed, thermic family of Typic Hapludults.

Formation of the soils

In this section the factors of soil formation are dis-
cussed and related to the soils in the survey area. In
addition, the processes of soil formation are described.

Factors of soil formation

The characteristics of the soil at any given point are
determined by the physical and mineral composition of
the parent material; the climate under which the parent
material accumulated and has existed since accumula-
tion; the plant and animal life on and in the soil; the
relief, or lay of the land; and the length of time the
forces of soil formation have acted on the soil material.
All five of these factors influence the present character-
istics of every soil, but the significance of each factor
varies from one place to another. In one area one factor
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may dominate the formation of a soil, and in another
area a different factor may be more important.

The interrelationship among these five factors is com-
plex, and the effects of any one factor cannot be isolat-
ed and completely evaluated. It is convenient to discuss
each factor separately however, and to indicate the
probable effects of each.

Parent material

Parent material is the unconsolidated mass from which
a soil forms. It determines the chemical and mineral
composition of the soil. In Henderson County the parent
material consists of unconsolidated sediment of Paleo-
cene, Eocene, Pleistocene, and Recent age.

The soils formed from the Eocene formations cover
most of the survey area. These soils are mainly sandy or
loamy. For example, the Tonkawa soils formed in thick
beds of sand. These soils consist of highly resistant
quartz sand and lack clay-enriched horizons. Bernaldo
and Gallime soils developed in loamy deposits. These
soils have clay-enriched horizons that contain concentra-
tions of iron oxide.

The soils formed from the Fluviatile terraces of Pleisto-
cene age are along the sides of the bottom lands of the
Trinity River and Cedar Creek. They consist of sandy
and loamy sediments. Dutek and Silawa soils are the
main examples.

Soils that formed in recent alluvium are on bottom
lands along streams throughout the county. These soils
are loamy or clayey. Nahatche, Trinity, and Kaufman
soils are the main soils of this group.

Climate

The climate of Henderson County is warm and humid.
its dominant influence on soil development in the county
has been through the amount and distribution of rainfall.
The moderate amount of rainfall has promoted rapid soil
development. Climate is uniform throughout the area,
although its effect on the formation of soils is modified
locally by runoff. Therefore, the differences in the soils of
the survey area are probably not due to climate.

Plant and animal life

In Henderson County, plants, animals, micro-organ-
isms, earthworms, and other forms of living organisms
have contributed to the development of the soils. Gains
in organic matter and nitrogen in the soil, gains or losses
in plant nutrients, and changes in structure and porosity
are some of the changes caused by plant and animal
life.

Vegetation, dominantly trees, has affected soil forma-
tion in the survey area more than animals. Soils that
form under trees are generally low in organic-matter con-

tent.
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Relief

Relief or topography affects soil formation through its
effect on drainage, erosion, plant cover, and soil tem-
perature.

In Henderson County the degree of profile develop-
ment or horizonation, depends mainly on slope. The
nearly level soils, such as Deport and Derly soils in the
western part of the county, receive excess water and
have developed gleyed characteristics. Because the soils
are somewhat poorly drained and have wet characteris-
tics, horizons show little development. Soils in more
sloping areas, such as Wolfpen, Pickton, and Bernaldo
soils, exhibit characteristics of better drained soils, which
have distinct horizonation throughout. Soils that have
steep slopes, in the eastern part of the county, such as
Cuthbert soils, have very distinct horizonation.

Plant cover is thinner than normal in many of the more
sloping areas. This increases the risk of erosion, and the
soils are not developed to as great a depth as in other
less sloping areas.

Time

The length of time that the soil-forming factors have
acted on the parent material determines, to a large
degree, the characteristics of the soil. The differences in
the length of time that the parent material has been in
place are commonly reflected in the degree of develop-
ment of soil horizons. Young soils have very little horizon
development, and old soils have well-expressed hori-
zons. In Henderson County, Trinity and Kaufman soils
are examples of young soils. These soils retain most of
the characteristics of their clayey parent material. Cuth-
bert soils are an example of older soils that have well
developed horizons. The Cuthbert soils have distinct A
and Bt horizons that bear little resemblance to the origi-
nal parent material.

Processes of soil horizon differentiation

Several processes were involved in the formation of
horizons in the soils of Henderson County: accumulation
of organic matter, leaching of calcium carbonates and
bases, and formation and translocation of silicate .clay
minerals. In most soils, more than one of these process-
es have been active in the development of horizons.

Accumulation of organic matter in the upper part of
the profile helps to form an A1 horizon. The soils in the
survey area range from low to medium in organic matter.

Leaching of carbonates and bases occurred in most of
the soils. The amount of rainfall has been great enough
to cause this leaching, and this condition contributes to
the formation of horizons. Once this leaching has oc-
curred, the soils tend to become acid.

In many soils of the survey area, such as Axtell,
Woodtell, Kirvin, and Cuthbert soils, the downward trans-
location of clay minerals has contributed to horizon de-
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velopment. The Bt horizon contains appreciably more
silicate clay than the A horizon.

Prior to the downward movement of silicate clays, the
parent materials were leached of some carbonates and
soluble salts. The leaching and movement of the materi-
als are among the more important processes responsible
for the development of horizons in the soils of the survey
area.
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Glossary

ABC soil. A soil having an A, a B, and a C horizon.

AC soil. A soil having only an A and a C horizon.
Commonly such soil formed in recent alluvium or on
steep rocky slopes.

Aeration, soil. The exchange of air in soil with air from
the atmosphere. The air in a well aerated soil is
similar to that in the atmosphere; the air in a poorly
aerated soil is considerably higher in carbon dioxide
and lower in oxygen.

Aggregate, soil. Many fine particles held in a single
mass or cluster. Natural soil aggregates, such as
granules, blocks, or prisms, are called peds. Clods
are aggregates produced by tillage or logging.

Alluvium. Material, such as sand, siit, 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
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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.

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.

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.

Capillary water. Water held as a film around soil parti-
cles and in tiny spaces between particles. Surface
tension is the adhesive force that holds capillary
water in the soil.

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 sliowly 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.

Coarse fragments. Mineral or rock particles up to 3
inches (2 millimeters to 7.5 centimeters) in diameter.

Complex, soil. A map unit of two or more kinds of soil
occurring in such an intricate pattern that they
cannot be shown separately on a soil map at the
selected scale of mapping and publication.

Compressible. Excessive decrease in volume of soft
soil under load.

Concretions. Grains, pellets, or nodules of various
sizes, shapes, and colors consisting of concentrated
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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.

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.

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.

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.

Eluviation. The movement of material in true solution or
colloidal suspension from one place to another
within the soil. Soil horizons that have lost material
through eluviation are eluvial; those that have re-
ceived material are illuvial.
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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-
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.

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 Jong 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.

Genesis, soil. The mode of origin of the soil. Refers
especially to the processes or soil-forming factors
responsible for the formation of the solum, or true
soil, from the unconsolidated parent material.

Gilgai. 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.
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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-
tection against erosion. Conducts surface water
away from cropland.

Gravel. Rounded or angular fragments of rock up to 3
inches (2 millimeters to 7.5 centimeters) in diameter.
An individual piece is a pebble.

Gravelly soil material. Material from 15 to 50 percent,
by volume, rounded or angular rock fragments, not
prominently flattened, up to 3 inches (7.5 centi-
meters) in diameter.

Green manure (agronomy). A soil-improving crop grown
to be plowed under in an early stage of maturity or
soon after maturity.

Ground water (geology). Water filling all the unblocked
pores of underlying material below the water table,
which is the upper limit of saturation.

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.

Gypsum. Hydrous calcium sulphate.

Horizon, soil. A layer of soil, approximately parallel 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.
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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 Il 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.

Humus. The well decomposed, more or less stable part
of the organic matter in mineral soils.

Hydrologic soil groups. Refers to soils grouped accord-
ing to their runoff-producing characteristics. The
chief consideration is the inherent capacity of soil
bare of vegetation to permit infiltration. The slope
and the kind of plant cover are not considered, but
are separate factors in predicting runoff. Soils are
assigned to four groups. In group A are soils having
a high infiltration rate when thoroughly wet and
having a low runoff potential. They are mainly deep,
well drained, and sandy or gravelly. In group D, at
the other extreme, are soils having a very slow infil-
tration rate and thus a high runoff potential. They
have a claypan or clay layer at or near the surface,
have a permanent high water table, or are shallow
over nearly impervious bedrock or other material. A
soil is assigned to two hydrologic groups if part of
the acreage is artificially drained and part is un-
drained.

Impervious soil. A soil through which water, air, or roots
penetrate slowly or not at all. No soil is absolutely
impervious to air and water all the time.

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-
pressed in inches per hour. The rate can be limited
by the infiltration capacity of the soil or the rate at
which water is applied at the surface.

Large stones. Rock fragments 10 inches (25 centi-
meters) or more across. Large stones adversely
affect the specified use.

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.

Miscellaneous areas. Areas that have little or no natural
soil, are too nearly inaccessible for orderly examina-
tion, or cannot otherwise be feasibly classified.
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Morphology, soil. The physical makeup of the sail, in-
cluding the texture, structure, porosity, consistence,
color, and other physical, mineral, and biological
properties of the various horizons, and the thickness
and arrangement of those horizons in the soil pro-
file.

Mottling, 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.

Nutrient, plant. Any element taken in by a plant, essen-
tial to its growth, and used by it in the production of
food and tissue. Plant nutrients are nitrogen, phos-
phorus, potassium, calcium, magnesium, sulfur, iron,
manganese, copper, boron, zinc, and perhaps other
elements obtained from the soil; and carbon, hydro-
gen, and oxygen obtained largely from the air and
water.

Pan. A compact, dense layer in a soil. A pan impedes
the movement of water and the growth of roots. The
word “‘pan’’ is commonly combined with other words
that more explicitly indicate the nature of the layer;
for example, hardpan, fragipan, claypan, plowpan,
and traffic pan.

Parent material. 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.

Permeability. 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
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inch), slow (0.06 to 0.20 inch), moderately slow (0.2
to 0.6 inch), moderate (0.6 to 2.0 inches), moderate-
ly rapid (2.0 to 6.0 inches), rapid (6.0 to 20 inches),
and very rapid (more than 20 inches).

Piping. Moving water of subsurface tunnels or pipelike
cavities in the soil.

Plasticity index. The numerical difference between the
liquid limit and the plastic limit; the range of moisture
content within which the soil remains plastic.

Plastic limit. The moisture content at which a soil
changes from a semisolid to a plastic state.

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.

Potential, soil. The expected suitability of a soil for spe-
cific uses.

Profile, soil. A vertical section of the soil extending
through all its horizons and into the parent material.

Reaction, soil. The degree of acidity or alkalinity of a
soil, expressed in pH values. A soil that tests to pH
7.0 is described as precisely neutral in reaction be-
cause it is neither acid nor alkaline. The degree of
acidity or alkalinity is expressed as—

pH
Extremely acid........c.cccoeovcninccniiinneine Below 4.5
Very strongly acid........cccocvinnnniniiiinnn 451050
Strongly acid............. 51t055
Medium acid.........cccccvminnnni 5.6 to 6.0
Slightly aCid.......c.oemremmecrciii e 6.11t0 6.5
NeUtral.....cciieviiirec 6.6t0 7.3
Mildly alkaline................ 741078
Moderately alkaline.........c.cococeeiciincnencinnnnn 791084
Strongly alkaline..........cccocovvevnnnniiiniieenenns 8.5t0 9.0

Very strongly alkaline..........c.cooovvieis 9.1 and higher

Reliet. The elevations or inequalities of a land surface,
considered collectively.

Rill. A steep sided channel resulting from accelerated
erosion. A rill is generally a few inches deep and not
wide enough to be an obstacle to farm machinery.

Rock fragments. Rock or mineral fragments having a
diameter of 2 millimeters or more; for example, peb-
bles, cobbles, stones, and boulders.

Rooting depth. Shallow root zone. The soil is shallow
over a layer that greatly restricts roots. See Root
zone.

Root zone. The part of the soil that can be penetrated
by plant 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-
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ameter. Most sand grains consist of quartz. As a soil
textural class, a soit that is 85 percent or more sand
and not more than 10 percent clay.

Sandstone. Sedimentary rock containing dominantly
sand-size particles. '

Sedimentary rock. Rock made up of particles deposited
from suspension in water. The chief kinds of sedi-
mentary rock are conglomerate, formed from gravel;
sandstone, formed from sand; shale, formed from
clay; and limestone, formed from soft masses of
calcium carbonate. There are many intermediate
types. Some wind-deposited sand is consolidated
into sandstone.

Seepage. The rapid movement of water through the soil.
Seepage adversely affects the specified use.

Series, 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 compaosition.

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.

Silica. A combination of silicon and oxygen. The mineral
form is called quartz.

Silt. As a soil separate, individual mineral particles that
range in diameter from the upper limit of clay (0.002
millimeter) to the lower limit of very fine sand (0.05
millimeter). As a soil textural class, soil that is 80
percent or more silt and less than 12 percent clay.

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.
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Smaill stones. Rock fragments 3 to 10 inches (7.5 to 25
centimeters) in diameter. Small stones adversely
affect the specified use.

Soil. 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.

Soil 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
(0.5 to 0.25 millimeter); fine sand (0.25 to 0.10 milli-
meter); very fine sand (0.10 to 0.05 millimeter); si/t
(0.005 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.

Stones. Rock fragments 10 to 24 inches (25 to 60 centi-
meters) in diameter.

Stony. Refers to a soil containing stones in numbers
that interfere with or prevent tillage.

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—platy (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).

Stubble mulch. Stubble or other crop residue left on the
soil, or partly worked into the soil, to provide protec-
tion from soil blowing and water erosion after har-
vest, during preparation of a seedbed for the next
crop, and during the early growing period of the new
crop.

Subsoil. Technically, the B horizon; roughly, the part of
the solum below plow depth.

Subsurface layer. Technically, the A2 horizon. Generally
refers to a leached horizon lighter in color and lower
in content of organic matter than the overlying sur-
face layer.

Surface soil. 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.”
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Taxadjuncts. Soils that cannot be classified in a series
recognized in the classification system. Such soils
are ndmed 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 called 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.

Texture, soil. The relative proportions of sand, silt, and
clay particles in a mass of soil. The basic textural
classes, in order of increasing proportion of fine
particles, are sand, loamy sand, sandy loam, loam,
silt, silt loam, sandy clay loam, clay loam, 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.

Topsoil (engineering). Presumably a fertile soil or soil
material, or one that responds to fertilization, ordi-
narily rich in organic matter, used to topdress road-
banks, lawns, and gardens.

Trace elements. The chemical elements in soils, in only
extremely small amounts, essential to plant growth.
Examples are zinc, cobalt, manganese, copper, and
iron.

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
level at which water stands in an uncased borehole
after adequate time is allowed for adjustment in the
surrounding soil.
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Water table, artesian. A water table under hydrostat- duced in rocks or other deposits at or near the
ic head, genérally beneath an impermeable layer. earth’'s surface by atmospheric agents. These
When this layer is penetrated, the water level rises changes result in disintegration and decomposition
in an uncased borehole: of the material.

Water table, perched. A water table standing above Well graded. Refers to a soil or soil material consisting
an unsaturated zone. In places an upper, or of particles well distributed over a wide range in size
perched, water table is separated from a lower one or diameter. Such a soil normally can be easily in-
by a dry zone. creased in density and bearing properties by com-

Weathering. All physical and chemical changes pro- paction. Contrasts with poorly graded soil.
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TABLE 1.--TEMPERATURE AND PRECIPITATION DATA

Texas]
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Total====

It can be calculated by adding the

and subtracting the temperature below which

dividing the sum by 2,

1a growing degree day is a unit of heat available for plant growth.
growth is minimal for the principal crops in the area (500 F).

maximum and minimum daily temperatures,
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TABLE 2.--FREEZE DATES IN SPRING AND FALL

[Data were recorded in the period 1954-75
at Athens, Texas]

i
| Temperature
(]
1
Probability ! 209 F T 28V F 1 32V F
i or lower | or lower | or lower
i T ]
Last freezing ! | i
temperature ! i )
in spring: ! 1 i
) ] 1
) 1 1
1 year in 10 ! | i
later than-- | March 14 | March 22 | April 5
1 ] ]
1 ] ]
2 years in 10 ! i 1
later than-- | March 6 | March 16 | March 30
(] 4 ]
1 ] ]
5 years in 10 H ) 1 i
later than-- } February 18 | March 5 1 March 19
1 ] ]
e s s
First freezing | i i
temperature ! i i
in fall: 1 | i
° ] ] ]
) 1 ]
1 year in 10 ' i i
earlier than-- | November 20 ; November 10 | October 29
] ] 1
] 1 1
2 years in 10 ' i i
earlier than-- | November 29 | November 19 | November 5
] 1 (]
] t ¥
5 years in 10 ' 1 i
earlier than-- | December 17 | December 5 | November 19
1 1 1
1 1 ]
TABLE 3.--GROWING SEASON LENGTH
[Data were recorded in the period 1954-75
at Athens, Texas]
i
i Daily minimum temperature
i during growing season
1
1
Probability | Higher i Higher T Higher
i than 1 than i than
i 240 F } 28° F i 32° F
T Days | Days T Days
1 A——— 1 ie— ] e
1 1 1
9 years in 10 | 266 i 245 i 215
1 1 1
1 1 1
8 years in 10 | 278 | 255 i 225
) ) )
] 1 )
5 years in 10 | 301 | 275 | 24y
) ) 1
] 1 )
2 years in 10 | 323 | 294 ! 263
) ) )
1 ] ]
1 year in 10 | 335 ! 304 ! 273
) ] (]
] 1 1
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TABLE 4.--ACREAGE AND PROPORTIONATE EXTENT OF THE SOILS

T T T
] 1 i
Map | Soil name | Acres {Percent

symbol} | i

] 1 1

) ] ]
1 tAxtell loam, 1 to 5 percent SlopeS-———--————eemmcmcmccmcmccmccccccc e m e m e c e | 29,090 | 4.8
2 1Axtell loam, 5 to 12 percent slopeSe--ceccmccommcm e e c e e i 22,720 | 3.8
3 iBernaldo fine sandy loam, 1 to U4 percent sSlopeS—-—ceecccccmcccccmcmmcccccccccce e i 23,060 3.8
4 iBernaldo-Urban land complex, 1 to 4 percent slopeS-—-eccceccccccmeccccccccccccccnaaano | 200 | *
5 iBurleson clay, 0 to 1 percent SloOp€Se—m=cecccccccccrcommemr e e } 1,770 | 0.3
6 tCrockett loam, 1 to 3 percent slopeSe-e——cem—mcmemcmcm e H 3,910 | 0.6
7 iCuthbert fine sandy loam, 8 to 20 percent slopeS-—=ceceeeccmorcm oo | 44,820 | 7.4
8 iCuthbert very gravelly fine sandy loam, 12 to 30 percent slopeS---—ceccccccacccaaan_— i 8,170 | 1.4
9 iDeport clay, 0 to 1 percent slopeS-—=----c————mmmmmcee e ccccmccccccccm e e i 3,330 | 0.6
10 iDerly-Rader compleX---—-——-mcemceeccccccccccccrcccr e ccmc s e ccemccmmmme e e i 19,900 | 3.3
1M iDutek loamy fine sand, 1 to 5 percent slopeS-e-cccccrmrrbicmr et c e i 3,320 ¢ 0.5
12 iDutek loamy fine sand, 5 to 12 percent slopeS--cec-cccccccccccrcrnrccrcncccc e r o 1 1,710 | 0.2
13 tElrose fine sandy loam, 1 to 5 percent sSlopeS—-ecececccccccccmcmc om0 ! 5,250 | 0.9
14 1Eufaula fine sand, 1 to 8 percent SlopeS=—=-c—cemccccmcccccccccccccccccccccccccaeee ! 3,440 | 0.6
15 {Ferris clay, 4 to 8 percent 5l0OpeS--=cccccr—memcmo e ceccccmccmcmeee i 1,040 0.2
16 \Freestone fine sandy loam, 1 to 3 percent slopeS-—e-ccccccccccrcmrccccnccncccccnnana | 27,810 | 4.6
17 1Gallime fine sandy loam, 1 to 5 percent 5lopES=cecccccmcmm e i 4,890 | 0.8
18 iGladewater clay, frequently flooded--—-ecccccemmmccmcccccccccccccccccccccccccc e i 4,900 | 0.8
19 {Kaufman clay, rarely flooded-----ececmmccccmccccmcm o e emccccmcm e e e i 7,370 1 1.2
20 iKaufman clay, frequently floodede--=—-mcccmeccccamccccccccccccccccccccccccccccceema i 2,210 | 0.4
21 {Kirvin fine sandy loam, 2 to 5 percent SlOpeS=-mecccecmcccmcccmcmm e i 6,780 1.1
22 iKirvin-Urban land complex, 2 to 5 percent slopeS---ecccccccccccccccccccccncccccnanaa i 370 0.1
23 1Kirvin soils, gradede-ececemememem o c o cccmcmc e i 840 | 0.1
24 iLarue loamy fine sand, 1 to 8 percent slopeSecee—c—mcmcmmcm e | 5,550 | 0.9
25 iLeagueville-Henco complex, 1 to 5 percent slopeS------cccemcccccccccccccnccccncna—o ! 11,060 | 1.8
26 tLufkin-Raino complexemmemec e e e e e oo dccccmccccccmeccccccccoae- i 6,850 | 1.1
27 {Nahatche loam, frequently floodedeeececccccmccccccm o e cceeeee - i 52,850 | 8.7
28 iNormangee clay loam,- 2 to 5 percent slopes, eroded----—e-eccccccmcccmccccccccccaaaa- | 1,710 | 0.3
29 tPickton loamy fine sand, 1 to 8 percent slopeS—--—-—ceccecmccccccccccccccccccccccnn—o i 72,210 + 11.9
30 iPickton loamy fine sand, 8 to 15 percent SlopeSececmcmecmccmcccccmmm e | 32,190 | 5.3
31 {Pickton-Urban land complex, 1 to 8 percent slopeS~--mc—ro-momcccacccccccccccccnccana- i 1,090 | 0.2
32 i B - R it e e T ! 860 | 0.1
33 1Silawa fine sandy loam, 1 to 5 percent SlopeSececececcromrc e e cceee i 2,770 | 0.5
34 1Silawa fine sandy loam, 5 to 12 percent slopes---ecceccccnccccrcccccccncrccccncncaaa i 3,130 | 0.5
35 1Styx loamy fine sand, 1 to 5 percent SlopES-eeecemccccccccmmcm e 1 8,840 | 1.5
36 iTonkawa fine sand, 1 to 5 percent SlopeS-———cemm e mcm et e | 13,140 | 2.2
37 iTonkawa fine sand, 5 to 12 percent slopeSe-cccccccccrcccccrr e rrcr e c e cc e e | 3,920 ) 0.7
38 iTonkawa-Urban land complex, 1 to 5 percent slopesS-—---ccmmcmmemmmmm e | 560 | 0.1
39 iTrawick gravelly fine sandy loam, 12 to 20 percent Slop@S----ccccccemcccccmmaccnana ) 4,410 0.7
40 1Trinity clay, rarely flooded=mec—mcomcmmmmom o i 2,810 | 0.5
41 iTrinity clay, frequently flooded-———c——meemmcm e ccccmr e i 18,710 | 3.1
42 iWilson loam, 0 to 1 percent SlopeS—emmcecm o m e o e i 2,210 | 0.4
43 iWolfpen loamy fine sand, 1 to 5 percent slopeS-----cecccccmmccrcccccmrrcrrcccncmmma i 48,340 | 8.0
by tWolfpen loamy fine sand, 5 to 12 percent slopeS—--c-cccccccccmcccccccccrccccncaaaa- i 10,690 | 1.8
45 iWoodtell loam, 1 to 5 percent SlopeSececcemm—mmcomcmm e ccccmeee e ) 11,980 | 2.0
46 iWoodtell loam, 5 to 15 percent SloOpeSe-c—eccmmc e - i 19,010 3.1

| R e ettt T 1 43,010 | 7.1

] (] 1

] . | T=ssssssem= | Tom—————

i Totalomm e m e e mc e | 604,800 | 100.0

1 )

1 1

* Less than 0.1 percent.
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HENDERSON COUNTY, TEXAS

TABLE 5.-~YIELDS PER ACRE OF CROPS AND PASTURE

[Yields are those that can be expected under a high level of management. Absence of a yield indicates that the
s0il is not suited to the crop or the crop generally is not grown on the soil)

Improved
bermudagrass

Dry peas

Peanuts

e e e

Grain
sorghum

Corn

Soil name and
map symbol
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TABLE 5.--YIELDS PER ACRE OF CROPS AND PASTURE-~Continued

Improved
bermudagrass

Dry peas

be e e

Peanuts

Grain
sorghum

Corn

Soil name and
map symbol
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See footnote at end of table.
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TABLE 5.--YIELDS PER ACRE OF CROPS AND

PASTURE-~Continued
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[] ] t ] 1
] ] ] t ]
Soil name and ! i Grain | | H Improved
map symbol | Corn | sorghum H Peanuts i Dry peas | bermudagrass
(] ) ] 1 1
] 1 1 | |
1 Bu 1 Bu ] Lb 1 Lb 1 AUM¥
] i 1 - 1 - (] - ) I——
] ] 1 ] 1
L e ettt i 45 | 55 \ -—- i -— i 7.5
Woodtell ! ! ! ! ¢
| | | | |
L LT T T PR —p—— i - H -——— 1 —— i - i 6.0
Woodtell ] ' | ]
] 1 1 1
[} [ | 1

* Animal-unit-month: The amount of forage or feed required to feed one animal unit (one cow,

mule, five sheep, or five goats) for 30 days.

one horse,

*#% See description of the map unit for composition and behavior characteristics of the map unit.

TABLE 6.--CAPABILITY CLASSES AND SUBCLASSES

[Miscellaneous areas are excluded.
entry indicates no acreagel

Absence of an

VIII

1 Major management concerns (Subclass)
Class | Total | 1 7 Soil |

{ acreage |Erosion |Wetness |problem | Climate
i i (e) b (W) i (s) i (c)
i 1 Acres | Acres | Acres | Acres
| a | i |
1 ] ] 1 1

I | -==i -—- -—- -—= 1 -—
| i i i i

II 1 67,710{ 55,760 | 4,580 | 7,370 | -—
i ! i i i

111§ 231,159} 77,775 | 21,322 {132,062 | -
| 1 ! 1 !

v 5 66.7705 53,350 i --- ] 13,420 | -—-
i i H i 1

v E 89.7305 --- { 89,730 } -—= -—-
] 1 : : :

VI i 96,2805 96,280 | -=-= -== ] -—-
) ] 1 1
[ 1 ] 1 1

VII 5 8,1701 8,170 E -——— E _——— 5 -——
1 ] ] 1
! i | i
i i i |

one
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TABLE 7.--NATIVE GRAZING LAND PRODUCTIVITY AND CHARACTERISTIC PLANT COMMUNITIES

[Only the soils that support native vegetation suitable for grazing are listed]

SOIL SURVEY

Total production

] ] 1
Soil name and H | Characteristic vegetation | Composition
map symbol i Kind of year ! Dry weight E E
1 i 1 1
1 l Lb/acre i i Pct
1 1 R —— ] ] -
I 1 L] 1
1, 2ecewc—ecccc——— {Favorable | 5,000 iLittle bluestemec-mcemcmccncccccccccccc e v een | 25
Axtell#* | Normal i 3,500 iIndiangrasse==w-—-cccccccmmcccm e ! 10
tUnfavorable i 2,500 |Beaked panicumMe-e--—-ceccescccnccccccnnuannax i 5
i 1 {Purpletop=cemmmccmamc e e e e m e i 5
H H {Florida paspalufeccccccccccamcmcacccccccnas i 5
| i {Tall dropseed-=-----cmeccmccmcccccrmcnnca—-" 1 5
[] 1 1 1
i ] I ]
------------------ iFavorable 1 2,500 IPinehill bluestemMecececemmccccmccccrcaceae 20
Bernaldo#* iNormal i 2,000 {Beaked paniCum-=ceccccccccmmmccmccccccccnaa- | 20
iUnfavorable 1 1,500 iLongleaf uniola--==-ccmcccccccnrcncccncan-—- i 20
H | lPanicume~eeccccccmcccccccccccc e | 10
E E EPurpletop ---------------------------------- E 5
t 1 ] ]
Bemmmm e e |Favorable | 7,000 iLittle bluesteme=reecccccccccnrrccncccccacaa | 40
Bur leson tNormal i 5,500 1IndiangrassSemm-—cecccccccnmeecnccmmccc e | 15
iUnfavorable 1 4,000 1Big bluesteme-ccccmcacwcccccncccccccccccaan. | 15
| H | Texas needlegrasS~==--cecc—cccmmcoo—sacaccnan H 5
i i 1Silver bluestem-c--eecccccccccccrncncccaaun-x i 5
! i iTall dropseed---ce-ecmccmcc e cvmrcc e i 5
] 1 1 1
] ] 1 1
R ettt iFavorable i 6,000 iLittle bluesteM-—ccccccccccrmcccccmccccee i 10
Crockett iNormal H 5,000 1Indiangrass--=-cem——ccccccccccmccm e~ | 10
iUnfavorable ! 3,000 IVirginia wildrye--ecccccccacmmmnmccccccccnn- H 10
i H {Florida paspaluMe--cecccccecccccccccccnnana" ! 10
| 1 {Texas needlegrasS-==-—=cccccccccccnacccanax 1 10
i i 1Silver bluesteme--cececccmemmm e cc e e 1 10
i | IPaspaluMe-eccocccm e m e e i 10
| | !Big bluesteMeemmmccccccmr e ecccccce e ! 5
i 1 I1POSt 08K-ee~mmmmccccc e cceccccccccc e i 5
1 1 ] 1
1 1 1 1
T, Bememmmeceeeeem |Favorable i 2,500 1Pinehill bluestemMecmem—caccccccccccarcnncua H 20
Cuthbert® tNormal 1 2,000 |Beaked panicume----cccecccccccccmccrnmcnano H 20
iUnfavorable i 1,250 {Longleaf uniola------cccmmecmcccccmcccanom i 10
| 1 IPanicumMeccermrcmc e e e e cccccccc e e | 10
H | iBig bluesteme-ccccccncrrrcnccccncccccceen i 5
i i {Purpletop-—=c=-m-ecccccccccrr e e | 5
| 1 !IndiangragsS~eeemcecmeme e meccccccccmme e — e ! 5
] 1 ) ]
1 1 1 ]
e it e T iFavorable 1 5,000 |Sedge~mmmemem e e m e H 15
Deport iNormal i 4,000 lPanicCuMeccmmacc e cc e | 15
iUnfavorable | 2,500 IPaspaluMe—ccccmermmcmccccccm e 1 15
| H iLittle bluestem--------==a- m———m e | 10
H H tVirginia wildryeecccecommcccmmccccccccreee | 10
i i tIndiangrass—-—--c-=-—scccccccrmmccccnnnccen-- | 5
] ) |Purpletop~eeresmmmmcm e e c e o | 5
i i 1Big bluestemM--—-ccecccmemcmc e e e i 5
[] ) [] []
10%%: E 5 E i
Derly®-—ecccca—ceaa {Favorable i 6,500 \Virginia wildryeeecececcmccmmmccmcccem e 1 15
{Normal 1 4,500 iFlorida paspalule---cc--scccmccccrmcacnca—— H 15
iUnfavorable ! 3,000 iLittle bluestemem-mmmmccmccccmocacccaceeeen ! 10
1 ! {Beaked panicule-ccceccccccemccnnccccccnanax | 10
| i iSwitchcane-——ceccccmmc e ! 10
| 1 iRedtop panicul--=c-csccccccrcccccccccn—nea- | 10
1 1 1 ]
E E i i
Radere-—--—ecacae—-x |Favorable | 6,000 ILittle bluesteMecece e cccc e cc e cccaan i 40
iNormal i 4,500 {POSt O8Kee=em——eccccccc e mcccc e e e i 10
iUnfavorable | 3,500 1IndiangrassSe-m—=eeccmcmmamce e mc e H 5
i i 1Switchgrass——=cccccmo—meccccccmrcnccccceana i 5
1 | |Eastern gamagrasS-—=—=-———s-cccccemmcncanaa= i 5
] | |Paspaluler-=ecccemem e e m e cmmmmm o ] 5
| i |Purpletope-~—memccccmc e e i 5
1 i iBeaked panicum--=eccer-rccccccccmmmcnenaan" i 5
' ' 1Sedge-—~-—mmcemrmr e e — oo i 5
| | iLongleaf uniola-=e--ccemeccccccccrcecnccea—- ! 5
1 ] []
1 1

See footnote

at end of table.
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TABLE 7.--NATIVE GRAZING LAND PRODUCTIVITY AND CHARACTERISTIC PLANT COMMUNITIES--Continued

i Total production H T
Soil name and 1 H ! Characteristic vegetation { Composition
map symbol i Kind of year { Dry weight | i
1 1 ] []
1 | i 1
i H Lb/acre ] T Pct
i ! — | 2=
| ' | |
11, 12-cemcmccccaaa iFavorable 1 4,500 iLittle bluesteMe—-m—mereccemeerereccc e ———— ! 35
Dutek {Normal | 4,000 1 INdiangrassecccacmcc e m e emmeea ! 10
{Unfavorable H 2,000 1POSt 0aK==— = o o ! 10
| | {Black jack 08K=mmmmmmemcmcceecccmeme—c—c——————— : 10
i | 1 SWitchgrassSee—eoccmmcccmm e [ 5
i | {Purpletop=c-m—=mo—mcm e e ! 5
i i !Silver blueSteme—cemmccccccmcccmcmmoaaaaeeo ! 5
E 1 IGreenbriereceeecmcc oo cccmcmcmmccmmmeaen E 5
1 1
I 1 1 B 1
13- iFavorable ! b,000 1LONEleaf-cmmomm oo e ' 15
Elrose® |Normal ' 2,500 1Indiangrass————ccemmccmcmmcccme e mecmme——aeo ! 10
iUnfavorable i 1,500 JLittle blueStemeoecmmmccmm e cccmmmemeee ! 10
| ' 1Big bluestem-—ccmcccmm e ececccm—ae ! 10
| ! PaniCUle~mcmwemcemecccccccccccec—cc————————— ! 10
[] 1 ] ]
] ] t 1
LR ettt |Favorable H 4,000 iLittle bluestem-—-ccccccccccmm e ] 25
Eufaula iNormal ] 2,800 1Big bluesteme-—emmom oo ccecmecmmeeeeee ' 10
{Unfavorable 1 2,000 !Sand bluesteme==mccccomocom e cmccmcemeeae ! 10
i ! 1POSt OaK=mm—mem e oo ! 10
i ! ' INdiangrass—=———eem—omomecmm e emeceeee ! 5
i | ' SWitchgrass———cecccmcmmm o cmcccmemeens ! 5
i ] L PUrPletop————— oo oo oo ' 5
i H 'Arrowfeather threeawne--——-eecemccccccccomca—a ! 5
i 1 !Scribner panicume—=———eommaom o ! 5
| i ILespedeza—————ccmmccmomc e cemccccem—— e E 5
() 1 1
1 1 1 1
15 |Favorable H 7,000 jLittle bluestem---cccccccccomcm e | 30
Ferris iNormal ! 5,500 !Indiangrass—e—mcmcmecmccccmme e ! 15
iUnfavorable i 4,000 }Big blueStemmmmmmmcccccccc e ee ! 15
i ! |Switchgrassemmemmmcccccc e ceeeem ! 5
| i IFlorida paspaluM--e-—cecmmmemcecmccmcccccane ! 5
' | |Eastern gamagrass-—-=em—meme—e—mmcmmee e ! 5
i : iVirginia wildrye~meeeomcocmecmmcccccccceo ! 5
] ' }Texas needlegrass————-co—mccccccccoocooooo ! 5
i i IMeadow dropseed----eemccmmeccccccccmcccmeen. ! 5
t ] ) ]
t ] ] i
16~~—mmmccccee e {Favorable i 2,500 iLittle bluestem-—ccemcccmccccccccccccccce e i 15
Freestone¥ iNormal ! 1,750 IBeaked paniCUMece—cccccccccccamcmcmc e ! 15
iUnfavorable i 1,000 ILongleaf uniola~———cccomomm e ccccceaen ! 15
i | | PUrpletopemememccccmm e ee- ' 10
i | P aNiCUM——m e e e e ! 10
1 () ] 1
] ] 1 1
L it iFavorable | 3,000 {Pinehill bluestem--cccccccmcccmmmc e i 20
Gallime® {Normal ! 2,500 |Beaked panicum—————— oo ! 20
{Unfavorable | 2,000 iLongleaf uniolame-eeeecemcmmmce e ——c—————ae ! 20
] ' JPUrpletopmmmmmemecce e e e ; 5
i i 1PanicUMem e m e e ! 5
i H lAmerican beautyberryescmemcm oo oo ! 5
i ! 1Sassafras———eeeccccccccccc oo ! 5
i H 'Greenbrierecceccec e mccccc e i 5
1 1 1 1
1 ] 1 ]
18-mcmccmccee e {Favorable ! 8,000 IVirginia wildrye-——cceemcccmmmcmmmm e ] 10
Gladewater® {Normal ] 6,000 |Beaked panicumMemee-emecmmeceecccccccceeeea ' 10
iUnfavorable i 4,000 |Sedge-——mcmccmmcc e B i 10
i i I PanicuUMeccc e oo ! 10
| | |Eastern gamagrasSe===e-ee-————mmcmcmcmccaoo H 10
H i !Switchgrass-eeemccceecccm e ccccce e ! 10
i | IVine-mesquitemmeemmeeecccceacccccmccmaaeaa ! 10
1 | IPUrpletopecem—me oo eccccceee—ea e ! 5
i ! 'Giant cane————————oee 2 e S ! 5
i ! I PaspaluMeccecee o m e emccmcm——aa ! 5
) () []
] ]

See footnote at end of table.
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TABLE 7.--NATIVE GRAZING LAND PRODUCTIVITY AND CHARACTERISTIC PLANT COMMUNITIES-~Continued
i Total production 1 T
So0il name and | H H Characteristic vegetation \ Composition
map symbol 5 Kind of year i Dry weight E !
| | | :
1 7 Lb/acre 5 T Pct
i i - ] i _
] ] [ ]
] 1 [ ]
19, 20=cccecmaacaa= {Favorable i 7,500 {Virginia wildryee-s—-ccccccmmmeccmccccccceen | 15
Kaufman#* iNormal | 6,000 1Sedgemmmmem e e | 10
iUnfavorable H 4,000 |Beaked paniCumeceemmccmmammmmcccccccaeee ——— 10
! ! {Eastern gamagrassS-------c-c-c-cocmmmmmmooann i 10
| i }PanicuUMem e e e e e e ! 10
1 1 iRustyseed paspalufMe--eeccacacaccaao ,—————— - 5
i i ISWwitchgrass——weccmcccccc e ! 5
H E {Hackberryemecememmcccmc e e ! 5
] 1 1
1 1 1 ]
A B T T {Favorable i 2,500 iLongleaf uniola----ccmceccccmnccccacccccaa- H 15
Kirvin#* INormal i 1,750 'Pinehill bluestemM---ccccccmmmcmccmcccccccma ! 10
{Unfavorable i 1,250 !Beaked paniCuM--ee-ceccccccmccccenanacccaaaa ! 10
i | {PUrpletopem~c-memccccccccccmcc e ! 10
H H !Giant cane-=-—eecccccmccccccccmecmcccmn——- ! 10
i | |Brownseed paspalufiee-e-cecccmeemecacccccaaao ! 10
H | {Big bluestem--eccmccccccccc e cccccccceee | 5
i i lIndiangrass~eemem—eeecccermccc oo H 5
1 1 1 ]
1 ] t [
R R R et {Favorable | 2,500 tLongleaf uniola--c--c-memce——mccmmccccccnr e i 15
Kirvin iNormal | 1,750 !Pinehill bluestemM-~e~—emccccaccccc e cc e ! 10
iUnfavorable | 1,250 {Beaked panicCuMe---ecccccccccccecmeaccccacax ! 10
] i {PUrpletopm=mmo—emmmc e e mem e ' 10
| | {Giant cane----mccccccc e ! 10
i 1 |Brownseed paspalule-eeeceeceeceemramnacaaaaaa ! 10
| | {Big bluesSteMececcccmam e ! 5
i E iIndiangrasse-ceccccmcccm e ecemcce e | 5
1 1 ]
1 1 1 ]
P e E R L -|Favorable 1 5,000 i{Pinehill bluestemeeemcecercrc e cccccceee i 20
Larue* | Normal i 3,500 {IndiangrasS—==-ceccemaemccmocccccc oo ! 10
tUnfavorable i 2,500 tLongleaf unioglaee-—m—memcccccccccccccrme e ! 10
i i ISwitchgrass-e-eeocecmcccccccccccnamaaacaaao ! 10
? E EPurpletop ---------------------------------- ' 5
]
25es; | e | |
Leagueville®——u—un |Favorable | 2,000 tLongleaf uniola---e-—meccomcccmcccmmennnnas ] 15
iNormal i 1,500 }Pinehill bluestem=—=-=moccmmcmmmccmmeeeeee ) 10
iUnfavorable i 1,000 lPaniCuUMeceemeeccccmccccccmcr e ceccccc e —ee- ! 10
i | !Southern bayberry--emecccccmcmcecmcacccccceee ! 10
i | !Broomsedge bluesteMee-cemeccreccamacccccaca— ! 5
i ] 18edgem—m—m—mmeccmcc e ' 5
i 1 'Common buttonbushe-e-ecewmmmcc e ! 5
) | IGreenbrierececececccacmccccmcccc e ———e ! 5
| | | |
1 ) ] 1
Henco¥—eecccccnea— \Favorable i 2,000 iLongleaf uniola=-=-cecccccccmccmcccccccee H 15
tNormal 1 1,500 'Pinehill bluestemM-—mmmcccmm i ccccccccm e ! 10
iUnfavorable | 1,000 lPanicume-eecccccccm e cc e ! 10
| | !Southern bayberryeeecececccccmccocceneccnanaax ! 10
i | iBroomsedge bluestemM--m-ceccccccccccccneaeaaa ! 5
] | 1Sedgemmmemomc e e e e e e ' 5
i | 'Common buttonbushecececc e e ! 5
) | IGreenbrierececeececccc o c e 1 5
1 1 1 ]
260e: | | | |
Lufkin¥®e-ecceacean {Favorable ' 5,000 ILittle bluesteme-=-mem—ccmocccmcmccnmmcceeee ' 40
iNormal | 4,000 1Indiangrass-==-ccmccmcccm e e cecmmceeeen ! 10
iUnfavorable H 2,500 |Brownseed paspalum--eececcmemmmccmcccccocaao—| 10
| 1 {Purpletope-e—memeemcccc e | 5
i i 'POSt 08K——=cccemmemcccmmccccmeccm—eccceee ! 5
| i et e e L L L L B D | 5
1 1 ]
t ] 1

See footnote at end of table.

iBlack jack oa
)
1
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TABLE 7.--NATIVE GRAZING LAND PRODUCTIVITY AND CHARACTERISTIC PLANT COMMUNITIES--Continued

87

Soil name and

Total production

T T T
1 1 H
R i i Characteristic vegetation | Composition
map symbol ! Kind of year { Dry weight |
] 1 1 1
1 1 1 1
1 T Lb7acre H T Pct
i i | ; -
i 1 | i
26%%; ' i ) !
Raino¥eemwenox {Favorable ' 2,500 JLittle blueStemM-memecmcmmomm e cccccccceaaan ! 15
iNormal i 1,750 |Beaked panicume-eccccccc e ! 15
iUnfavorable i 1,000 iLongleaf uniola-eeec-cccecccccccccccmccaaan ! 15
! 1 IPUrpletop=-—cemcmmcca e e ! 10
H | ' PaNiCUMme—me— e e e e H 10
) 1 1 1
1 [} [} [}
2Tmmmmmmmmmmemm {Favorable ' 5,500 THairy wildrye—eeeo oo oo ! 20
Nahatche¥* | Normal ' 4,500 |Rustyseed paspaluM-c--ccemcemmccocccccamans | 15
{Unfavorable | 3,000 IHairy paniCume—eccomoe e ! 10
i 1 lPanicuMeeccr e ccccccmccmcm e ! 5
i ] |Bentawn plumMegrasS-—-~--eeememmomeoec—ee———= | 5
E | 'Switchcanem=mmmmeccccecce e —r e — e e ! 5
1 ] t
] 1 1 [
28=mmmmm e iFavorable | 5,500 {Little blueStem--m—meccccmmmcmmcemmeee ———en! 45
Normangee iNormal i 4,000 1Indiangrass==-mm—memmmecccmcccecceceeeeo oo 15
iUnfavorable i 3,000 IBig bluesSteme——ccmccmcm e 10
| 1 ISwitehgrass———eana- 10
| i |Florida paspalum 5
) 1 1 ]
] 1 1 1
29, 30--------- |Favorable ' 3,000 'Little bluesteMemmmemmemem—cmcec—cc—ccoae—c—o ! 20
Pickton* iNormal | 2,500  PaNiCUM=~om e m oo eme oo ! 15
jUnfavorable ' 2,000 JPUrpletop-mememcccmmc e e ! 10
i \ 1Big bluestem=momm e e ] 10
i i !IndiangrassS——-—~—--meccccemcmcccmcmeme— - ! 5
i H iLongleaf uniola--—=--rececemccccccccaccccnaa- ! 5
i H |Beaked panicumeceeeccem ool ! 5
1 t 1 )
1 t ] ]
33, 3l-—memeeaa {Favorable ] 5,500 ILittle bluestem——~—mmecccccccm e ! 50
Silawa iNormal ! 4,500 1Indiangrassecececcacccmccmcocncommmcccce——n ] 10
iUnfavorable ] 2,500 JSWitchgrass—mem—comcm e e ! 5
i | JPUPrpletopememcmmm e e ! 5
1 ) 1Fall witchgrasSeceeemmmmemcm e ) 5
1 ] 1 []
1 ] [} 1
35ccmmm e {Favorable ! 5,500 'Little blueStememamo oo aeae ! 30
Styx {Normal H 4,500 1IndiangrasSece— oo m o e e ! 10
{Unfavorable i 3,000 1SWitchgrassemememmco oo cmeeeeeee ! 10
i i |POSt 0aKemeeoeccme e e ccmc e e ! 10
H i 1Sand lOVeRrasS-——-c-cecomcmmmccmmmcccccaa—ao ! 5
] i {PUrpletop=m=m—memememceecmmm e ' 5
\ H |Beaked paniCuMeeecoccccccmccmmmec e ! 5
1 ! !Brownseed paspalume-ee oo oo oo ! 5
i 1  PaNiCUMemem e e m e e ! 5
i i {PaspaluMemmmmeece e mmcmcmmmmcmme oo ! 5
1 1 [] []
] ) 1 1
36, 37===c===u- |Favorable ! 3,000 |Broomsedge bluestemMm=—moeco—ceccococcooccmaan ! 20
Tonkawa® iNormal } 2,000 IPinehill bluesStemm-mmeecemcmccoccamccmaemeem ' 20
tUnfavorable ! 1,200 !Arrowfeather threeawnN--—-——meecoceccccco—eax ! 15
i H P AN QUM e e e e m e e el ! 10
| | 1 IndiangrasSee=e—e—— e oo mae e ! 10
1 ] 1 1
] 1 1 1
39cmmc e {Favorable H 3,200 tLongleaf unicla=--ceccmcemerrcccccmnama—o— H 20
Trawick¥® iNormal i 2,000 !IndiangrassS==-==eeememcemomcoccmcccccconeooo ' 15
iUnfavorable H 1,200 | PaniCUMeeemre—cm e cmm e eeecmccceca—a- ! 10
i H !Pinehill bluestem-cccecmeremmcmccm e eeemem ! 10
1 i 1 Sedge-—~—mmmm e e e mcmmee e ! 10
1 ]
1 t

See footnote at end of table.
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TABLE 7.--NATIVE GRAZING LAND PRODUCTIVITY AND CHARACTERISTIC PLANT COMMUNITIES--Continued

Total production
T

T T 1
i ] 1
Soil name and | | i Characteristic vegetation | Composition
map symbol { Kind of year E Dry weight E E
1
] ] 1 1
T T Tb/acre | ‘ Pet
i i ] '
! ) ! |
40, Ylemmmcmmmeeeem \Favorable 1 6,500 iVirginia wildrye--ecememccacm e 1 15
Trinity* iNormal | 4,000 1Sedgem=mcemmmmm e e : 15
iUnfavorable i 3,000 JEastern gamagrasS—m—-—-m——sccmom—moomoooo=o] 10
i ] |Switchgrass-ee—ememmcccc e ! 10
i i lIndiangrasse--=e-mmececemmcccccccmeccccce——a ! 10
] ] 1Giant Can@--memmemccocccmeeec e mmmm——cc——aaa ] 5
i i |Beaked panicume—-ececccmmmccmcceeceeeo ' 5
i i {Panicumece—eeeaan A e S S E 5
] 1 ()
1 1 ] t
e ettt \Favorable 1 6,000 iLittle bluestemMececcccccrccccccccrccceee e | 45
Wilson iNormal ' 4,500 lIndiangrasse—--m—mccccorrmceccccmamc e ———— ' 10
iUnfavorable i 3,000 !Big bluestemecememccccmcc e 10
| i 'Virginia wildryee———meocmmmc e 5
! | iVine-mesquite-=mmeccmccnanaa 5
| i |Florida paspaluMece——cacaan- 5
i { |Texas needlegrass 5
; } }Silver bluesStememececmccmmccccccme e 5
1 1] 1 t
1 ] 1 ]
43, UHecccmcmnaaaa {Favorable i 3,500 iLittle bluestemececcccccccaam e i 20
Wolfpen# iNormal | 2,500 1 PUPrpletop=mmmmmm e e ! 15
iUnfavorable i 2,000 I PaniCUMe e e e et e e e e ! 15
[ ' ! tLongleaf uniola-ememeoceccemmccceccccme———— ! 10
' ] |Beaked panicuMe--eccccemccceccmemm e e ! 10
i ! 1Indiangrass——-=me—eemccmmm e ' 5
1 1 1 ()
1 1 ] ]
45, Bb--mommmcmmman {Favorable ! 3,500 'Pinehill bluesSteMememeccccccmoccccccme— e ! 20
Woodtell* INormal ] 2,500 P aNiCUM=—c e e e e dmmee e ! 10
tUnfavorable ! 2,000 | Sedgemmmmm o m e ! 10
i i |Brownseed paspaluMece-——emecmoemcmccceme 10
i ] | Indiangrassemm—=—mececece—ceccmccc e ! 5
| ! ILongleaf uniolamececccmccomcmcm e eee ! 5
! ! {PUrpletop=mee—mm e em oo e i 5
i 1 iCarolina jointtaile—eecccmmmaom e mecmccae ! 5
i i 'Knotroot bristlegrass-—-——cececcmcccccammmeae ! 5
i i }Splitbeard bluestemMe—ce—mecccccommmacccnnan ! 5
] 1 1
1 1

* See description of the map unit for composition and behavior characteristics of the map unit.
#% This soil is capable of producing commercial timber; the plants listed under characteristic

vegetation are understory vegetation.
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[Only the soils suitable for production of commercial trees are listed.

TABLE 8.--WOODLAND MANAGEMENT AND PRODUCTIVITY

information was not available]

Absence of an entry indicates that

89

Management concerns

Potential productivity

1]
]
10rdi- |

iSouthern red oak~e--

T T

1 I

Soil name and T Equip- | 1 4 1 !
map symbol ination|Erosion | ment |Seedling} Plant | Common trees 1Site | Trees to plant

isymboljhazard | limita-|mortal- |competi-| tindex|

i | i tion | ity | tion | 1 }

1 T 1 [] 1] T ] []

] 1 ] ] | ] ] 1

| H ' ! H ! H i

1, 2ecccceccccceee | U4c  }Slight {Slight |Severe |Moderate|Post oak--==cmecacoa-- i 50 {Loblolly pine.
Axtell ! ! ! ! ' {Eastern redcedar----| 35 |
i i | i i ILoblolly pine---—-we-- i 70 i
1 [] [] ]

I Hl ¥ 1 1 1 ] 1
------------------ i 20 1Slight |{Slight {Slight {Slight {Loblolly pine-------] 90 {Loblolly pine,
Bernaldo ! ! ! ! ! iShortleaf pine------ ! 80 | slash pine,

! ! ! ] ] |Sweetgum=meemcmamann | === | sweetgum.

! H i 1 H |Southern red ocake===| -=- |

1 1 1 1 1 ] ] 1

] 1 1 1 1 1 1 I
------------------ \ Y4c |Moderate|Slight |{Slight |Slight |{Loblolly pine-------}{ 70 {Loblolly pine,
Cuthbert H i H | | iShortleaf pine-~~--- i 60 | shortleaf pine.

i ] | i i . | |
------------------ i U4r |Moderate|Moderate|Slight |[Moderate!Loblolly pinee«e----} 70 |Loblolly pine,
Cuthbert ! | ! ! | iShortleaf pinee-e=-=-- i\ 60 | shortleaf pine.

] ] ] [] [] ) 1 ]

[ [ ] 1 ] ] ] 1

10%; | ' ! i i i ' ]
Derly-=eceeecccecaaaa ! U4w {Slight {Severe |Moderate|Severe |Water oak-eeeeeccue-o i 70 i{Water oak,

| i | [ | 1Willow OaKeeecececwa I 70 | sweetgum,

‘ ' ! ] ! i ! i willow oak.

| i i i i i i i
Rader. | ] i 1 i 1 i !

i i ! A i i H i

L ettt i 20 |Slight |{Slight {Slight |Slight |Loblolly pine---==-- ! 89 |Loblolly pine,
Elrose ! | ! H | {Shortleaf pinge==--- ! 85 1 shortleaf pine.

i i ] i i | Sweetgumececcencaanan 190 4

| ! ! ! ! |Southern red oak====! «== |

i : i ! i i i i

L ! 3w |Slight {Moderate|Slight |ModeratejLoblolly pine-ve-w=e- i 80 jLoblolly pine,
Freestone i i i i | iShortleaf pine------ ! 70 | slash pine,

: ' ! ! : |Sweetgum-c——ecce—cen i 80 | shortleaf pine.

1 1 [] ] t ] ] 1

1 1 1 ] ] 1 ] I

17 ccrcee e i 20 {Slight |Slight |Slight |Slight |{Loblolly pine--ecee-- { 90 iLoblolly pine,
Gallime | | ! ) | iShortleaf pine-=~=-- | 80 | slash pine.

! ! ] ! ! | Sweetgume-—cacaocaan P

i | | i ! iSouthern red oak---=~} ---= |

| | H 1 1 i ! i

IR e I 2w |Slight |Severe |Moderate|Severe |Water oOake=-eecececea-- i 90 |Water oak,

Gladewater ! | | ! | IWillow Oakeeecewmcnaa i 90 | sweetgum.

| | i | | iGreen ashe--——ccecaaa- P o=——

] i ] i i i | i

19, 20-cwccmcccccaa i 1w |{Slight |[Moderate}Moderate|Severe |Eastern cottonwood--{ 110 {Eastern cottonwood,

Kaufman | | ! | | | SWeetguUMemwm e e m e n i 100 | green ash,

| I 1 i H iWater oake—eeewcanana | === | pecan,

i ] i | ! IGreen ashe—-ceccacaao | === | sweetgum.

() 1 ] ) [] ] [] 1

1 1 ] 1 1 t ] t

R R i 30 1Slight {Slight |Slight |{Slight |Loblolly pine--eecae-- i 80 {Loblolly pine,
Kirvin H ! H | H iShortleaf pine------ i 70 | slash pine.
1 1 ] 1 ] ] [] ]
t 1 [l 1 1 ] 1 1
23 ¥ e ! Uc |Moderate}Moderate|Moderate}Slight {Loblolly pine~e==a--- i 70 iLoblolly pine.
Kirvin ! ! ! ! ! iShortleaf pine-~-—--- 60 |
] t 1 ] 1 1 ] []
] [} | [ ] 1 ] 1
R e e E P 3s |Slight {Moderatei{Moderate{ModerateiLoblolly pine-==---- { 80 iLoblolly pine,
Larue i i i iShortleaf pine------ 70 | shortleaf pine.
| | iLongleaf pine--—-ee--o 70 |
1 [] 1]
| : :
t 1 1
[] ) 1
1 ] ]

See footnote at

end of table.

! Sweetgumeoc—moocemac
1
1
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TABLE 8.--WOODLAND MANAGEMENT AND PRODUCTIVITY--Continued

SOIL SURVEY

Management concerns

Potential productivity
T

i | 1
Soil name and jordi- i Equip- | i ] J H
map symbol 'nation}Erosion | ment |!Seedling| Plant | Common trees iSite | Trees to plant
!symbolihazard | limita-|{mortal- |competi-| {index!
i i } tion | ity i tion | | |
i 1 1 i i i i i
i ! ] i i | i ]
25%: i i i ! ] ' i i
Leagueville~ee=e=a ! 3w |Slight |Severe |Severe |Severe |Loblolly pine------- i 80 jLoblolly pine,
| i i ' i |Sweetgum-mmcocnaanae i 80 | slash pine,
i ] } i i |Water oak-=-=scenea-- i 80 | sweetgum,
i i i i i iSouthern red oak----} 70 | southern red oak.
i ] ] 1 L] t 1 1
] ] ] I ] ] ] 1
Henco----=ccecewa- ! 3w 1!Slight |Severe |Severe |Severe |Water ocak----=c----- ! 80 |Loblolly pine,
i i i i | |Sweetgum-—-——-—co—— ! 80 } slash pine,
: ! | ! ! 1Southern red oak----| 70 | sweetgum,
1 1 H | 1 1 i | southern red oak.
] i i 1 ] ! i |
26%:; i i ] i i i 1 1
Lufkin-eeccecccaaa- ! 5w }Slight |Moderate|{Severe {Slight |Loblolly pine------- { 60 iLoblolly pine.
i H 3 i 1 iShortleaf pine------ t 50
[] 1 1 i [] [ 1
' ] ] ] I i [ 1
Raino-wececwecan--- ! 3w |Slight |Moderate{Slight |Moderate{Loblolly pine-~----- i 80 |Loblolly pine,
| 1 i i ! !Shortleaf pine--—---- ! 70 | shortleaf pine.
1 (] 1 1 ] ] 1 1
1 ] ] 1 ] ] ] ]
g T L et ! 1w |Slight |Severe |ModerateiSlight |[Water oak---=e-=---- i 100 }Eastern cottonwood,
Nahatche i H | i H iWillow oakeem—c-o--- i 100 | water oak.
] i i i 1 |Eastern cottonwood--}{ 100 |
[ 1 1 ! | ILoblolly pine---e--=- 1 100 |
; i i i : | i i
29, 30--ccmmcemmeaa ! U4s }Slight |Slight |Moderate{ModerateiLoblolly pine------= i 70 iLoblolly pine,
Pickton ! i i i i |Shortleaf pine-~----- { 60 | slash pine,
i H ' ! ! iSouthern red oak----{ 60 | southern red oak.
[] [] ] ] ] i [] +
] 1 1 ] ] ' 1 ]
36, 37-—=—--—mm=mw- ! 5s |Slight !Moderate|Severe |{Slight {Shortleaf pine------ i 55 j|Loblolly pine,
Tonkawa | i i i : iLoblolly pine--=----~- ! ==~ | slash pine.
i i | i H !Longleaf pine-----w- T
i i i i ] ] i i
39mmmemcm e 4 Y4r |ModeratejModerate|Slight |Slight |(Loblolly pine------- i 70 iLoblolly pine.
Trawick i i i i i !Shortleaf pine------ 1 60 !}
! | 1 1 i |Southern red oak----{ 60 |
] ) [] [] ] ] ] 1
1 ] 1 ] ] ) [ ]
§Qevcnmccncccccanaa ! 1w {Slight |Severe !Moderate|Severe |Eastern cottonwood--| 106 {Eastern cottonwood,
Trinity H i i i i {Pin oak-----emeac—-e- { === | green ash.
! ! ! ! ! iGreen ash---e-n-ee-- b=
i i i i i ! i }
43, Ylccmcccecaean ! 3s 1Slight |Slight }ModeratelModerateiLoblolly pine-----=- i 80 iLoblolly pine,
Wolfpen | H ! . i | iShortleaf pine------ i 70 | slash pine,
| 1 | H | i | | shortleaf pine.
Vo i i ] i i 1 i
L R e E L L i e JSlight |Moderate{Moderate|ModerateiLoblolly pine------- i 70 iSlash pine,
Woodtell 1 ' ' ! iShortleaf pine-—---- ! 60 | loblolly pine.
[] 1 []
) ] []

% See description of the map unit for composition and behavior characﬁeristics of the map unit.



HENDERSON COUNTY, TEXAS

[Some terms that describe restrictive soil features are defined in the Glossary.
"slight," "moderate,"” and "severe."

TABLE 9.--BUILDING SITE DEVELOPMENT

Absence of an entry indicates

91

See text for definitions of

that the soil was not rated]

T 1
]
Soil name and | Shallow Dwellings Dwellings Small Local roads
map symbol 1 excavations without with commercial and streets
1 basements basements buildings
T
':
---------------- iModerate: Severe: Severe Severe: Severe:

Bernaldo

ye,

Bernaldo-w——ecee-

Urban land.

Eufaula

N

too clayey.

iModerate:

| too clayey,
! slope.
]

1
iModerate:
| wetness.
i

[]

1

[]

iModerate:

| wetness.

iModerate:
| too clayey.
1

;

iModerate:

i too clayey.
]

.;

iSevere:

| too clayey.
!

:'

iSevere:

i too clayey,
| slope.
h .

i
iSevere:
| too clayey,
| wetness,

iModerate:
too clayey.

IModerate:

{ cutbanks cave.
[

]

{Moderate:

| cutbanks cave.

{S11ghtememmemeen

|Severe:

{ cutbanks cave.
[]
t

See footnote at end of table,

e
shrink-swell,
low strength.
Severe:
shrink-swell,
low strength.
Moderate:

low strength.

derate:
ow strength.

=0

Severe:
shrink-swell,
low strength,

Severe:

shrink-swell,

low strength.

Moderate:
slope.

vere:
lope.

w
w o

Severe:
shrink-swell,
wetness,
low strength.

Severe:
wetness,

low strength,
shrink-swell.

Severe:
shrink-swell,
low strength.

shrink-swell,
low strength.
Severe:

shrink-swell,
low strength.

Moderate:
low strength,
wetness,

Moderate:
low strength,

wetness,

Severe:
shrink-swell,
low strength.

Severe:

shrink-swell,

low strength.

Moderate:
slope,
depth to rock.

Severe:
slope,
depth to rock.

Severe:
wetness,

low strength,
shrink-swell.

vere:
hrink-swell,
ow strength,
etness,

£ =W o

ISlightememmmm-nm

1Slighte-mcacacax

1
1S1ightmmmmamm——-n

L]
1
1
¥

shrink-swell,
low strength.

Severe:
shrink-swell,
low strength.

Moderate:
low strength,
wetness,

Moderate:
low strength,
wetness.

Severe:
shrink-swell,
low strength.

Severe:
shrink-swell,
low strength.

Severe:
slope.

Severe:
slope.

Severe:
shrink-swell,
wetness,
low strength.

Severe:
wetness,
corrosive,
shrink-swell,

Severe:
shrink-swell,
low strength.

Moderate:
{ slope.

E

t

1Slighte—eecaceeao

]
]
{Moderate:
! slope.
[]
]

RY R T L ———

shrink-swell,
low strength.

Severe:

shrink-swell,
low strength.

Moderate:

low strength.

Moderate:

low strength.

Severe:

shrink-swell,’
low strength.

Severe:

shrink-swell,
low strength.

evere:
low strength.

evere:
low strength,
slope.

Severe:

shrink-swell,
wetness,
low strength,

Severe:

wetness,
low strength,
shrink-swell.

Moderate:

low strength,
wgtness.

Slight.

Slight.

|Severe:

low strength.
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TABLE 9.~-BUILDING SITE DEVELOPMENT--Continued

SOIL SURVEY

low strength.

T T T T T
1 ] ] ] 1
Soil name and | Shallow 1 Dwellings i Dwellings i Small H Local roads
map symbol 1 excavations H without 1 with i commercial i and streets
i i basements | basements ! buildings !
; | | | |
15cmmmm e iModerate: {Severe: |Severe: iSevere: |Severe:
Ferris | too clayey. { shrink-swell, \ shrink-swell, | shrink-swell, | shrink-swell,
i { low strength. | low strength. ! low strength. ! low strength.
] ] ] ] ]
] ] [} 1 ]
16emmmm e !Severe: |Moderate: {Severe: {Moderate: iSevere:
Freestone { wetness, | shrink-swell. | wetness, | wetness. | low strength,
i too clayey. 1 | shrink-swell. H | shrink-swell.
i i | i i
L AT {Moderate: {Moderate: iModerate: iModerate: iModerate:
Gallime i wetness, | shrink-swell, { shrink-swell, | shrink-swell, ! low strength.
| too clayey. { low strength. | wetness, i low strength. i
H H i low strength. i i
i i i i ]
18=mmmmmcccm e |Severe: iSevere: {Severe: iSevere: \Severe:
Gladewater ! too clayey. | floods, i floods, | floods, i floods,
i { shrink-swell. ! shrink-swell. | shrink-swell. { shrink-swell.
1 (] t ] 1]
] 1 ] I ]
19 emcmm e iSevere: iSevere: |Severe: |Severe: |Severe:
Kaufman | wetness. | floods, i floods, { floods, i shrink-swell,
i | shrink-swell, | shrink-swell, { shrink-swell, } low strength,
! \ wetness. | wetness. | wetness. i wetness.
] i 1 1 b
1 I ] I ]
20. i i i i i
Kaufman i | i H H
i i 1 ] !
2lemmcmmcc e iModerate: iModerate: |Moderate: {Moderate: iSevere:
Kirvin | too clayey, ! low strength, i low strength. { low strength, i low strength.
! depth to rock. | shrink-swell. ' ! shrink-swell. i
3 1 1 1 )
] 1 ] I ]
22%: i ! i i '
Kirvine-eeeaaceo—oo {Moderate: {Moderate: {Moderate: {Moderate: |Severe:
| too clayey, ! low strength, ! low strength. t low strength, t low strength.
| depth to rock. | shrink-swell. i \ shrink-swell. i
1] 1 ] ] []
. t ] ] 1 1
Urban land. i i 1 i |
| ] i | i
23 ¥ iModerate: {Moderate: {Moderate: {Severe: |Severe:
Kirvin | too clayey, i slope, i low strength, i slope. | low strength.
{ slope, i low strength, i slope, 1 1
\ depth to rock. | shrink-swell. \ shrink-swell, i i
] i 1 1 ]
] I ] I ]
2 ccmceec e 1Slighte—ceccccaae 1Slighte-maccmeax 1Slight-e=ccae—aaa- iModerate: iSlight.
Larue i i i i slope. 1
| i i i i
25%: ] ] 1 i i
Leagueville----- iSevere: |Severe |Severe: iSevere: {Severe:
i wetness, | wetness, | wetness, | wetness, | wetness,
! cutbanks cave., | floods. i floods. \ floods. i
[] 1 (] 1 []
] 1 L] [ 1
Hencommmemmeaaau |Severe: {Severe: iSevere: |Severe: 1Severe:
| wetness, ! wetness, | wetness, | wetness, | wetness.
! cutbanks cave. | floods. i floods, i floods. H
1 (] ] ] ]
] [} [] [} ]
26%: H ] | i ]
Lufkinee—c—cee-- {Severe: {Severe: |Severe: |Severe: |Severe:
| wetness, \ shrink-swell, | shrink-swell, { shrink-swell, ! shrink-swell,
| too clayey. } wetness, } wetness, | wetness, | wetness,
1 | low strength, \ low strength. { low strength. | low strength.
[] 1 ] 1 1
I [} ] 1 t
Raino~=-eeceaaca- iSevere: iModerate: |Severe: iModerate: {Severe:
| wetness, { shrink-swell. { wetness, \ wetness. ! low strength.
| too clayey. | \ shrink-swell. 1 i
[] 1 1 ] []
] I I ] 1
27 ~mmmmm——mm———— !Severe: |Severe: |Severe: | Severe: |Severe:
Nahatche wetness. { floods, { floods, i floods, | floods,
\ wetness. | wetness. i wetness. | wetness,
1 1 1 1
| ‘ ' |
] ] ] ]

See footnote at end of table.



HENDERSON COUNTY, TEXAS

TABLE 9.--BUILDING SITE DEVELOPMENT--Continued

[] [] ] 1 1
] ] ] 1 1
Soil name and | Shallow ! Dwellings i Dwellings i Small | Local roads
map symbol 1 excavations H without | with i commercial i and streets
i | basements ! basements i buildings !
T T T T T
| | | ; |
4 ] |Severe: iSevere: |Severe: |Severe: |Severe:
Normangee { too clayey. { shrink-swell, { shrink-swell, | shrink-swell, | shrink-swell,
H ! low strength. } low strength. i low strength. ! low strength.
1 1 1 1 1
1 1 . 1 ] t
29ccccccm e iSevere: 1Slightememeaan-a iModerate: |Moderate: 1Slight.
Pickton { cutbanks cave. | | wetness. { slope. 1
) 1 1 [] ]
] 1 t 1 ]
30=cccnmccnaaa iSevere: iModerate: {Moderate: | Severe: iModerate:
Pickton i cutbanks cave. | slope. | wetness, \ slope. i slope.
i | i slope. i |
) 1 1 ] ]
] 1 [} 1 1
31%: H i i | '
PicktOn—eawe-- |Severe: 1Slighteeeceaea- {Moderate: |Moderate: 1Slight.
| cutbanks cave. | | wetness. | slope. |
] 1 1 ] ]
] 1 1 ' 1
Urban land. i H ] ! !
i i i i H
32%, ! ! } ' !
Pits ] i ! | i
i : ! i i
R e 1Slighteccccaaaa 18lightecccacacaa 1Slight-=—ecaaaaa 1Slight==weeceaa-- \Moderate:
Silawa | | i | i low strength.
] [] ) 1 1
1 ] 1 ] ]
L e 1Slighte-ecceceaa- 1Slighteeeccaaaaa 18lightecmmeeae-m iModerate: iModerate:
Silawa | ' ! | slope. i low strength,
] ] [] 1 Ll
] [ i t 1
35 {Moderate: 1Slightewmewnaaaa iModerate: iModerate: 1Slight.
Styx ! wetness. | ! wetness, ! wetness. |
1 [] 1 ) 1
1 i 1 1 1
3bmmmmmmm e iSevere: 1Slighte-ceeaaaa- iSlighteceemeaaan 1Slight--ccoce--- iSlight.
Tonkawa ! cutbanks cave. | | ] '
[] () [] 1 1
i 1 ] 1 1
37armmmm e |Severe: iModerate: {Moderate: |Severe {Moderate:
Tonkawa | cutbanks cave. | slope. \ slope. | slope | slope.
1 ) ] 1 ]
] i ] t s
38%: i i : i i
Tonkawa=e=eeaa iSevere: 1Slight-=eecea-- 18lighteeeemm—ana= 1Slighte=eee-aen- iSlight.
: i cutbanks cave. | 1 1 i
1 [] ] ] 1
] i 1 ] 1
Urban land. | 1 1 i
(] ) ] 1 1
1] 1 1 1 1
39-~cmccmccceaa iSevere |Severe: | Severe: |Severe: |Severe:
Trawick { slope | slope. i slope. i slope { slope,
| H | ! | low strength.
t 1 1 1 ]
[ ] 1 1 1
L ettt iSevere iSevere: iSevere: |Severe |Severe:
Trinity i wetness i floods, | floods, \ floods, | shrink-swell,
i | shrink-swell, \ shrink-swell, } shrink-swell | low strength,
H { wetness. | wetness. | wetness i
] [] ] ) 1
1 1 1 ] 1
L R {Severe: iSevere: iSevere: {Severe: {Severe:
Trinity | wetness. t floods, i floods, { floods, | floods,
! { shrink-swell, | shrink-swell, | shrink-swell | shrink-swell,
i | wetness. | wetness. | wetness i low strength.
) [] ] () 1
I 1 1 | t
L |Severe: |Severe: |Severe: {Severe: iSevere
Wilson | wetness, | shrink-swell, | shrink-swell, | shrink-swell { shrink-swell,
| too clayey. i low strength, | low strength, i low strength, | low strength,
1 | wetness. | wetness. | wetness. i wetness.
1 [] 1 1 1
I ] ] 1 1
L e IModerate: 1Slighteecececcaaa iModerate: 1Slighteemmece—ae iSlight.
Wolfpen | wetness. H i wetness. 1 1
[] i [] [} 1
1 ] ] 1 ]
L {Moderate: tModerate: {Moderate: {Severe {Moderate:
Wolfpen { wetness. i slope. | wetness, | slope i slope.
i 1 | slope. i ]
! i i | i

See footnote at end of table.
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SOIL SURVEY

TABLE 9.--BUILDING SITE DEVELOPMENT--Continued

T T T 1] T
] ] ] ] 1
Soil name and | Shallow | Dwellings i Dwellings i Small i Local roads
map symbol ! excavations ! without i with ! commercial H and streets
i i basements | basements | buildings |
T T T T T
a | a ; e
L e e Lt T {Severe: |Severe: {Severe: |Severe: |Severe:
Woodtell | wetness, { shrink-swell, | shrink-swell, | shrink-swell, | shrink-swell,
i too clayey. ! low strength. i wetness, | low strength. { low strength.
! ! { low strength. i !
[] ] [] () []
] ] 1 1 I
R ettt |Severe: |Severe: |Severe: iSevere: iSevere:
Woodtell ! wetness, | shrink-swell, } shrink-swell, i low strength, { shrink-swell,
! too clayey. { low strength. ! wetness, \ shrink-swell, { low strength.
i 1 ! low strength. | slope. !
[] 1 ’ ] ]
] ] ) ] i

* See

deséription of the map

unit

for composition

and behavior characteristics of the map unit.
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TABLE 10.--SANITARY FACILITIES

[Some terms that describe restrictive soil features are defined in the Glossary. See text for definitions of
"slight," "moderate," "good," "fair," and other terms. Absence of an entry indicates that the soil was

not rated])

See footnote at end of table.

T T T T T
] ] I 1 1
Soil name and | Septic tank { Sewage lagoon | Trench ! Area i Daily cover
map symbol i absorption ! areas ! sanitary | sanitary i  for landfill
i fields 1 1 landfill | landfill i
i i i 1 ]
i i i i ]
it e D Bt b iSevere: iModerate: - {Severe: {Slight===ew-eee--!Poor
Axtell | percs slowly. { slope. i too clayey. i i too clayey.
3 1 [] 1 [l
1] I i t I
2ecmcmnc e |Severe: iSevere: |Severe: iModerate: {Poor:
Axtell | percs slowly, i slope. i too clayey. { slope. ! too clayey.
i slope. i 1 i i
i i i ! i
----------------- iModerate: 'Moderate: |Severe: |Moderate: {Good.
Bernaldo | wetness. | seepage. | wetness. ! wetness. |
i 1 1 ) []
| s | s |
Bernaldow=-----w--_|Moderate: |Moderate: {Severe: {Moderate: 1Good,
} wetness. i seepage. ! wetness. | wetness. i
] ] ] ] (]
] ] 1 B 1 ]
Urban land. ] | ] i i
i i ' ] i
P it {Severe: {Slightecemcccaaa {Severe: 1Slighteccececcana {Poor:
Burleson { percs slowly. H { too clayey. H { too clayey.
] ) 1] 1 1
] ] ] 1 ]
R {Severe: {Moderate: iSevere: iSlighteecececacaaa {Poor:
Crockett | percs slowly. { slope. ! too clayey. | | too clayey.
! ) [] ] (]
] ] 1 ] ]
Jeemmcesccccccecee {Severe: iSevere: |Severe: {Moderate: {Poor:
Cuthbert | percs slowly. i depth to rock, | depth to rock. | slope. i thin layer.
! | slope. i i |
i i | | i
----------------- |Severe: |Severe: iSevere: iSevere: {Poor:
Cuthbert { percs slowly, { depth to rock, | depth to rock. | slope. i thin layer.
| slope. ! slope. ! : i
] ] ] [] (]
1 ] H ] ]
L —eem—————— {Severe: {Slighte-—mccaeaaa iSevere: |Severe: | Poor:
Deport | percs slowly, H { too clayey, | wetness. { too clayey.
{ wetness. ' | wetness. i i
! } i ] !
10%; H i i ! i
Derlye-cccccccccaa i{Severe: 1Slighteecccacaaa iSevere: |Severe: {Poor:
{ percs slowly, 1 | wetness, | wetness. | wetness,
| wetness. ! { too clayey. H } thin layer.
] ] 1 1 1
1 1 1 ] ]
Rader--c-cceeaaaaa iSevere: 1Slightececcmewace iSevere: {Moderate: {Poor:
| percs slowly, H | wetness, i wetness. i thin layer.
| wetness. ! i too clayey. H i
] t [] ) 1
t 1 ] ) ]
1lecmcrecaeae ~==mme=i{Slighte—eemacca- |Moderate: |Severe: 1Slighte-cccccaaaa- {Fair:
Dutek 1 | seepage, i too sandy, i | too sandy.
! ! slope. | seepage. H i
1) ] [] ] L]
) ] ] 1 1
12-cmmm e 1Slightecccaaaaaa {Severe: iSevere: 18light-mmeceacaaa- {Fair:
Dutek H { slope. | too sandy, H { too sandy.
| ! | seepage. i !
i ' ! i i
13ecccccccraccacaa 1Slighte—mecaaaaa iModerate: 18light-ceccenaaa 1Slighte-cceaaaaac {Fair:
Elrose H | seepage. H ! { too clayey.
[] 1 [] ) ]
] i i ] ]
S, 1Slight—ccccmcana |Severe: |Severe: {Severe: {Poor:
Eufaul a i | seepage. | seepage, ! seepage. | too sandy.
| ! | too sandy. i 1
i i i i i
15ccccccccccnaaaa- iSevere: {Moderate: iSevere: iSlight-===ceeau-- | Poor:
Ferris } percs slowly. i slope. | too clayey. 1 ! too clayey.
] 1 +
) [ I
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TABLE 10.--SANITARY FACILITIES-~Continued
] i ! ] |
Soil name and ! Septic tank | Sewage lagoon | Trench i Area H Daily cover
map symbol ! absorption } areas | sanitary i sanitary { for landfill
i fields | 1 landfill 1 landfill 1
T ¥ T T T
| ': ': i E
1fmmmmmmmmccc——————— !Severe: |Severe: |Severe: |Severe: {Fair:
Freestone | percs slowly, | wetness. { too clayey. | wetness. { thin layer.
! wetness. ' i 1 H
i i 1 i i
LIy 2. !Moderate: |Severe: iSevere: |Severe: {Good.
Gallime { wetness. { seepage. | wetness, | seepage. !
1 1 (] 1 : []
] 1 ] ] 1
18 mcccemmcmcc———a——— !Severe: 1Slighteeeeccaauan |Severe: | Severe: iPoor:
Gladewater | percs slowly, i | floods, { floods. { too clayey,
{ floods. ! 5 too clayey. ! | wetness,
t 1 ) ]
) t 1 1 1
10 cmmm e m e e iSevere: 15lightewemccmaaea iSevere: | Severe: {Poor:
Kaufman | percs slowly, 1 | too clayey, | wetness. | too clayey,
{ wetness. ! | wetness, H } wetness.,
1 1 ) 1 13
1 1 ] 1 1
20emcsmm e eeae |Severe: 1Slighteeceeecnaaax |Severe: |Severe: {Poor:
Kaufman | percs slowly, H \ floods, \ floods, | too clayey,
| floods, | | too clayey, | wetness. | wetness.
| wetness. 1 | wetness, 1 1
13 [] 1 ] ]
1 ] I 1 1
o . !Severe: |Moderate: iModerate: 18lightecccaaccaaa {Fair:
Kirvin | percs slowly. \ slope, \ too clayey, H { too clayey.
! } { depth to rock. | {
i H i ! !
22%; ' ' ' | i
Kirvineececemmaacaao iSevere: iModerate: iModerate: 1Slightemsmecccanaaa \Fair:
! percs slowly. ! slope. ! too clayey, i ! too clayey.
| i i depth to rock. | !
] 1 [] [] ]
] ] 1 ] 1
Urban land. H | ! i !
] 1 ] (] ]
| ] ] ) ]
23%caa-- —m————— ~=-=={Severe: iSevere: {Moderate: iModerate: {Fair:
Kirvin { percs slowly. | slope. { too clayey, i slope. i too clayey.
1 i ! depth to rock. | !
] 1 L] ] 1
! ! 1] ) ]
2Yecccmmmcc e rmm—e !Moderate: {Moderate: 1Slighteceaccecaa- 1Slight-==-= —————— {Fair:
Larue | percs slowly. | seepage. i i i too sandy.
1 ] [] 1
1 ] I 1 b
25%; i | i i i
Leagueville-~~=ac-a- |Severe: {Severe: iSevere: iSevere: {Poor:
| wetness. { wetness, | wetness, | wetness, i too sandy,
! | seepage, | seepage. | seepage. | wetness.
! ! floods., ! | |
i ! ' i i
Hencom=meccmmemccnx |Severe: iSevere: |Severe: iSevere: {Poor:
| wetness. | wetness, | wetness, | wetness, | too sandy,
H | seepage, | seepage, | seepage. | wetness.
! ! floods. ! too sandy. ! !
i i ' 1 i
26%; | | i 1 i
Lufkin-meeccccmaaaa |Severe: 1Slightecceccvaaa-- |Severe: iSevere: | Poor:
{ percs slowly, H | too clayey, | wetness. ! too clayey,
\ wetness. ! | wetness, 1 | wetness.
1 ] (] 1 ]
1 [ ] 1 ]
RainOe=eeccecccanaaa iSevere: iSevere: |Severe: |Severe: {Fair:
| percs slowly, } wetness. | too clayey, | wetness. \ thin layer.
| wetness, i | wetness., ! !
() 1 1] ) 1
] 1 [} 1 |
o . !Severe: !Severe: |Severe: |Severe: i Poor:
Nahatche { floods, | wetness. i floods, \ floods, | wetness.
| wetness. | | wetness, { wetness. |
1 ] [] 1 )
] 1 1 ] 1
28cccccrccccccnacaaa |Severe: {Moderate: iSevere: 1Slighte=e=- ————— {Poor:
Normangee percs slowly. | slope. | too clayey. 1 | too clayey.
! ! ) )
1 ] 1 ]

See footnote at end of table.
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TABLE 10.--SANITARY FACILITIES--Continued

percs slowly,

T T T T 1
1 1 1 ] 1
Soil name and H Septic tank \  Sewage lagoon | Trench | Area | Daily cover
map symbol | absorption 1 areas | sanitary H sanitary }  for landfill
| fields ! ! landfill i landfill i
T T T T T
': | ': ': ':
A R et {Moderate: |Severe: iSevere: |Severe: {Fair:
Pickton | wetness. | seepage. ! wetness, | seepage. ! too sandy.
! | \ too sandy, H i
! ! | seepage. i |
i i ! ! i
30ccccmm e iModerate: {Severe: iSevere: iSevere: {Fair:
Pickton | slope, | slope, | wetness, | seepage. | too sandy,
! wetness. | seepage. | too sandy, 1 i slope.
i ! | seepage. | |
i | } H |
31%: : 1 i ' |
Pickton-—==ccceaa-- {Moderate: iSevere: iSevere: iSevere: {Fair:
| wetness. | seepage. | wetness, | seepage. | too sandy.
! ! { too sandy, H !
H i | seepage. i i
i i | ) i
Urban land. ! ! ! | i
() () () 1 )
1 ] ] 1 1
32%, ! i i | i
Pits i i 1 i 1
! i i i i
33, 34cccccccccaa 1Slighte=eemenaeun |Severe: |Severe: 1Slight-m——mcceen- 1Good
Silawa ! | seepage. | seepage. | |
1 1 1 1 )
1 [} t [} ]
R ittt L et {Moderate: iModerate: |Severe: |Moderate: \Fair:
Styx . { wetness. | seepage, | wetness. | wetness. | too sandy.
| | wetness. ! | |
1 : 1 ) i
36 mmmmmmmmmcmm—mm e m 1Slight=mmmmommean !Severe: |Severe: Severe: i Poor
Tonkawa 1 ! seepage. t too sandy, | seepage. ! too sandy.
! ! | seepage. | !
i i i i |
B {Moderate: iSevere: |Severe: iSevere: i Poor
Tonkawa \ slope. | seepage, | too sandy, | seepage. | too sandy
! ! slope. | seepage. i i
1 | i i |
38%: i : } i i
Tonkawa----eecceceaa 1Slighte—cemmcace- iSevere: |Severe: |Severe: | Poor:
) | seepage. } too sandy, | seepage. | too sandy.
! [ | seepage. | i
i i i i i
Urban land. | 1 | 1 |
] ] 1 1 ]
1 1 1 1 1
39 -ccnccccc e ccccee iSevere: iSevere: {Moderate: |Severe: {Poor:
Trawick | percs slowly, { slope. \ depth to rock. | slope. | thin layer.
(] 1 1 1 1
1 1 ] 1 1
L e iSevere: 1Slight-cecncaaaaa iSevere: iSevere: i Poor:
Trinity | wetness, ! | wetness, i wetness, \ too clayey,
! percs slowly. H i too clayey, i floods. | wetness.
! i i floods. i |
1 i i | i
L R et |Severe: 1Slighteeemacaaa iSevere: |Severe: \Poor:
Trinity \ wetness, i i floods, { wetness, i too clayey,
i floods, i { too clayey, i floods. { wetness.
| percs slowly. ! | wetness. { !
] ] t 1 []
! 1 H 1 )
L {Severe: 1Slightesacccaaaaa {Severe |Severe: | Poor:
Wilson | percs slowly, ! | too clayey, | wetness. ! thin layer,
| wetness. | | wetness. i | wetness.
t 1 1 t 1
[ ] 1 1 1
L ittt {Moderate: |Severe: |Severe: iSevere: tFair:
Wolfpen | wetness, | seepage. ! wetness, | seepage. i too sandy.
| percs slowly. H i seepage. i i
[] () (] 1 ]
) ] 1 ] 1
L {Moderate: {Severe: iSevere: |Severe: {Fair:
Wolfpen slope, | slope, { wetness, | seepage. ! too sandy,
| seepage. | seepage. i i slope.
[] 1 t )
| i i )
1 1 1 1

1
]
! wetness,
1
1
1
I

See footnote at end of table.
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TABLE 10.--SANITARY FACILITIES--Continued

T T T [] ]
] [} 1 1 1
Soil name and H Septic tank | Sewage lagoon | Trench H Area H Daily cover
map symbol | absorption i areas | sanitary H sanitary ' for landfill
| fields | t landfill | landfill |
T T T T T
; ': ': i E
T J R, |Severe: {Moderate: |Severe: |Severe: i Poor:
Woodtell | percs slowly, | slope. | too clayey, | wetness. { thin layer.
! wetness. i | wetness. ! !
[] i [] 1 1
] 1 ] ] ]
fOocemcccmccemm————— !Severe: |Severe: iSevere: |Severe: {Poor:
Woodtell | percs slowly, i slope. | too clayey, { wetness. { thin layer.
| wetness. i | wetness. H |
) ) [] 1 1
| ] ] ] [}

* See description of the map unit for composition and behavior characteristics of the map unit.
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TABLE 11.--CONSTRUCTION MATERIALS

[Some terms that describe restrictive soil features are defined in the Glossary. See text for definitions of
"good," "fair," and "poor." Absence of an entry indicates that the soil was not rated]

T L] T ¥
1 ] i ]
Soil name and i Roadfill | Sand | Gravel i Topsoil
map symbol ' ! ] i
| . | =
T 1
1 1 ] 1
b 1 1 (]
I 1 ] 1
1, 2ocmmmmmmmmmmmmeeeo !Poor: ‘Unsuited: {Unsuited: i Poor:
Axtell } shrink-swell, | excess fines. | excess fines. i thin layer.
i low strength. | | i
1 ] [] ]
] ] i 1
R Dt TR {Fair: tUnsuited: iUnsuited: {Good.
Bernaldo | low strength, | excess fines. | excess fines. H
[] [] [] 1
I 1 ] I
LR i i } i
Bernaldo=--ecececcacan- tFair: iUnsuited: iUnsuited: 1Good.
! low strength. ! excess fines. i excess fines. i
] ] L] []
1 i ] I
Urban land. ! H ! i
1 [] () 1
] 1 ] 1
e T T — ‘Poor: {Unsuited: {Unsuited: \Poor:
Burleson | shrink-swell, | excess fines, i excess fines,. | too clayey.
! low strength. i ! !
1 [] 1 1
] i ] 1
fommmm e m e — e |Poor: |Poor: |Poor: | Poor:
Crockett | shrink-swell, { excess fines. \ excess fines, i thin layer.
! low strength. ! H i
] ] [] ()
] 1 ] 1
o {Poor: {Unsuited: iUnsuited: \Poor:
Cuthbert ! low strength. | excess fines. | excess fines. | thin layer.
[] [] [] []
1 1 ] i
S !Poor: !Unsuited: tUnsuited: {Poor:
Cuthbert ! low strength. | excess fines. | excess fines. ! thin layer,
| | i | slope.
[) ) ) )
1 (] 1 1
e T T |Poor: iUnsuited: tUnsuited: {Poor:
Deport ! low strength, | excess fines. \ excess fines. | too clayey.
! shrink-swell. | 1 |
] [] [] ]
s | | |
Derly--mecccccccmccana {Poor: tUnsuited: {Unsuited: {Poor:
| wetness, | excess fines. i excess fines. | wetness,
! low strength, ! ! ! thin layer.
| shrink-swell. ! i !
1 ] ] ]
1 1 1 ]
Rader--cececcccaaacaa |Poor: tUnsuited: tUnsuited: 1Good.
| shrink-swell, | excess fines. | excess fines. |
| low strength. ! ! i
1 ] 1 1
I 1 ] 1
11, 12-cccccmmcceaaa iFair: {Poor: tUnsuited: {Poor:
Dutek { low strength, | excess fines, | excess fines. | too sandy.
1 1 1 1
1 1 1 1
T T !Poor: !Unsuited: !Unsuited: iGood.
Elrose i low strength. \ excess fines. ! excess fines. H
1 ] 1 ]
1 1 1 i
L L L LT e {Fair: |Fair: {Unsuited: | Poor:
Eufaula i low strength. | excess fines. | excess fines. | too sandy.
1 [] ) []
1 ] 1 ]
15— |Poor: IUnsuited: iUnsuited: \Poor:
Ferris | shrink-swell, | excess fines. ! excess fines. | too clayey.
! low strength. ! | i
[] ] 1 1
] 1 1 1
L R {Poor: iUnsuited: iUnsuited: (Fair:
Freestone { low strength, | excess fines, { excess fines. i thin layer.
| shrink-swell, | | i
[] ] ] 1
] ] ) 1
LN |Poor: iUnsuited: {Unsuited: 1Good.
Gallime ! low strength. \ excess fines. \ excess fines, i
1 1 [] ]
1 1 ] 1
18— e 'Poor: !Unsuited: {Unsuited: { Poor:
| excess fines., | excess fines., ! too clayey.
1 1 1
1 1 1

Gladewater { shrink-swell.
1
1

See footnote at end of table.
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TABLE 11.--CONSTRUCTION MATERIALS--Continued

SOIL SURVEY

1
I
Soil name and | Roadfill Sand Gravel Topsoil
map symbol !
t
]
|
19, 20-wemmcccccccan | Poor: Unsuited: Unsuited: Poor:
Kaufman \ shrink-swell, excess fines. excess fines. too clayey,
i low strength, wetness.
| wetness.
)
1
- [, 'Poor: Unsuited: Unsuited: Fair:
Kirvin i low strength. excess fines. excess fines. thin layer.
]
1
22%; i .
Kirvineeecececeeaaaa-a |Poor: Unsuited: Unsuited: Fair:

Urban land.

25%:

26%:;

29 mmmmmmmmm—cmmca———

Pickton

31%;

PicktON-ceeraccaaa~

Urban land.

32%,
Pits

Poor:

Poor:

o
wetness.

Poor:
wetness,

shrink-swell,
low strength,
wetness,

Poor:
low strength,
shrink-swell,

Poor:
low strength,
wetness.

Poor:

shrink-swell,
low strength.

Fair:

See footnote at end of table.

excess fines.

Unsuited:
excess fines.

Poor:
excess fines.

Poor:
excess fines.

Poor:
excess fines.

Unsuited:
excess fines.

Unsuited:
excess fines.

Unsuited:
excess fines.

Unsuited:
excess fines.

Poor:
excess fines,

Poor:
excess fines.

Poor:
excess fines.

Unsuited:
excess fines.

Poor:
excess fines.

excess fines.

Poor:

o
thin layer.
Unsuited:

excess fines.

Unsuited:

n
excess fines,

Unsuited:

n
excess fines,

Unsuited:

n
excess fines.

Unsuited:

n
excess fines.

Unsuited:
excess fines.

Unsuited:
excess fines,

Unsuited:

xcess fines,

oS

Unsuited:

n
excess fines.

Unsuited:

n
excess fines.

Unsuited:

n
excess fines,

Unsuited:
excess fines.

thin layer.

Poor:
small stones.
Fair:

too sandy.

Poor:
too sandy,
wetness.

Poor:
too sandy,
wetness.

Poor:
thin layer,
wetness.

Fair:
thin layer.

Poor:
wetness.

Poor:
thin layer.

Fair:
too sandy.

Fair:
too sandy,
slope.

Fair:
too sandy.

Fair:

a

thin layer.
Poor:

too sandy.
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TABLE 11.--CONSTRUCTION MATERIALS--Continued

101

] ] ] ]
] ] ] ]
Soil name and | Roadfill ! Sand i Gravel i Topsoil
map symbol ! i i ;
i i ] i
1 T i 1
: : : :
36, 3T-==memmmmam 1Go0demmcccc e {Fair: iUnsuited: {Poor:
Tonkawa H | excess fines. | excess fines, | too sandy.
[] 1 () 1
i 1 ] 1
38%: [ | ! !
Tonkawa~-======< 1Go0dmcmcccc e e tFair iUnsuited: i Poor:
| | excess fines. | excess fines. i too sandy.
1 1 1 1
1 ] [} |
Urban land. [ 1 H |
1 1 t []
1 [ i ]
39 1G00d=mm e {Unsuited: \Poor: |Poor:
Trawick i | excess fines. | excess fines. i thin layer,
H | | | small stones.
] 1 1 1
] 1 1 1
40, Btecmmommemme | Poor: iUnsuited: {Unsuited: i Poor:
Trinity i low strength, | excess fines. | excess fines. ! too clayey,
i shrink-swell, | | ! wetness.
| wetness. H H i
| 1 i i
Lt T |Poor: tUnsuited: iUnsuited: | Poor:
Wilson ! shrink-swell, | excess fines. \ excess fines. \ thin layer,
\ low strength, i i | wetness.
! wetness. ! i :
] 1 1 ]
[ ] [} 1
U3, UYlYocmmmcaeean 1G00dmmmmmmm e !Poor: tUnsuited: \Poor:
Wolfpen | \ excess fines. | excess fines. | too sandy.
1 1 1 1
] 1 1 1
45, Up=mmmcmmma e | Poor: IUnsuited: {Unsuited: i Poor:
Woodtell shrink-swell, ! excess fines. | excess fines, \ thin layer.
) 1 ]
) | ‘
1 1 1

)
1
! low strength.
1
1

* See description

of the map unit

for composition and behavior characteristics .of the

map ‘unit.
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TABLE 12.--WATER MANAGEMENT

[Some terms that describe restrictive soil features are defined in the Glossary.

"slight,"™ "moderate," and "severe.,"

SOIL SURVEY

See text for definitions of
Absence of an entry indicates that the soil was not evaluated]

Limitations for--

Features affecting--

1 H
Soil name and | Pond i Embankments, | Aquifer-fed | 1 Terraces H
map symbol H reservoir i dikes, and 1 excavated i Drainage ! and i Grassed
1 areas H levees | ponds | { diversions i waterways
i E E ': 2 E
1, 2ecmcmmmcmeaan 1Slighteceeaeaaa iModerate: |Severe: iNot needed----- {Percs slowly, |Percs slowly,
Axtell | | hard to pack. | no water. t } erodes easily.| erodes easily.
1 1 ) ) ] 1
| ' i 1 1 I
—mmmm—ccc——————— tModerate: iModerate: |Severe: iNot needed=w—w- |Complex slope |Favorable,
Bernaldo | seepage. ! piping. \ deep to water.| ! !
1 ] [] 1 1 1
w | | | | | |
Bernaldo~===eaw=- iModerate:, IModerate: |Severe: iNot needed==e-= iComplex slope |Favorable,
| seepage. | piping. | deep to water.} H |
] [] 1 1] ] []
] 1 ] ] ] 1
Urban land. | : i i i |
] 1 i | i i
R ] 1Slighteecccaaa- iModerate: |Severe: iNot needed-e--= {Percs slowly---|Percs slowly.
Bur leson | { hard to pack. | no water. H | 1
[] 1 ] ] 1 []
1 ] L] t 1 ]
---------------- 1Slight---------{Moderate: {Severe: iNot needed-----{Percs slowly, |Percs slowly,
Crockett i | hard to pack. | no water. | | erodes easily.! erodes easily,
1] 1 1 () ) 1
i i i i i i slope.
| | | | i i
T, 8emccrccceme e iModerate: iModerate: iSevere: 1Slopem=ccccaca- iSlope, iSlope,
Cuthbert { seepage, i low strength, | no water. i | erodes easily.| erodes easily.
| depth to rock.! compressible. | i ] i
i 1 1 1 1 []
] ] 1 ] ]
[ R LT T SIS 1Slightemwacaaaa iModerate: iSevere: iPercs slowly---{Slope, iPercs slowly.
Deport i | unstable fill,| no water. | | wetness, H
! | compressible., | ] | slow intake. |
[] [] [} ] t 1
1 1 i ] ] 1
10%:; | : 1 i i |
Derly=eeeceececaaa 1Slighte—eeemeee- iModerate: iSevere: iWetness, iNot needed===-- iNot needed.
| i low strength, | deep to water.| percs slowly. | |
H ! compressible. | i {
i ] ] i i ;
Rader---eceeceaa- 1Slight=memenama iModerate: iSevere: iPercs slowly---iWetness, iPercs slowly.
| | wetness, | no water. H | percs slowly. |
[] ] ] ] 1 []
] ] [ I 1 1
11, 12=cccacecaaaa {Moderate: {Moderate: |Severe: iNot needed====- tToo sandy, {Erodes easily.
Dutek | seepage. ! piping. i no water, i | erodes easily.|
[] 1 1 [] [] t
] ] 1 1 ] [
13ccmccccmcc e e iModerate: 18lighteeeccaaaa iSevere: iFavorable--—wee-- {Favorable--—=—--- iFavorable.
Elrose | seepage. 1 | no water. 1 i '
) t ] 1 1 []
] 1 1 1 1 [
[ SN iSevere |Severe |Severe: iNot needed----- {Too sandy, {Slope,
Eufaula | seepage. | seepage, | no water. 1 ! soil blowing, | droughty.
! | piping. E H ! slope. !
[} 1 ] [] 1
] ] [ ] ] 1
15mccmmcccceeaaa 1Slight-emeeneax iModerate: iSevere: iNot needed----- iPercs slowly, (Percs slowly,
Ferris i { hard to pack. | no water. 1 { slope. | slope.
] 1 [] ] 1 []
] I ] I 1 ]
16mmmmmmcccmeeeee 1Slight~ceenaaaa iModerate: {Severe: iPercs slowly---)Percs slowly---{Percs slowly.
Freestone ! | unstable fill.| no water i | i
] 1 1 ] 1 1
° ] 1 1 ] 1 ]
1T e m e !Severe: IModerate: iSevere: iNot needed----- jComplex slope |Favorable.
Gallime | seepage. ! thin layer. | no water. | i |
[] 1 [] ] 1 t
1 1 i ] 1 i
18ccmccc e 1Slighteweccaaaa {Moderate: iSevere: {Floods, iPercs slowly---|Percs slowly.
Gladewater 1 | low strength. | deep to water.| percs slowly, | i
i i | i wetness. ! !
i i i ] i i
19, 20=ccecccaaaa 1Slighteemmceeeex |Severe: iSevere: {Floods, iNot needed-=---- iPercs slowly,
Kaufman H | wetness. ! no water, \ percs slowly. | | wetness.
1 ] ) ] [] 1
] ] 1 ] ] [
2leceeccacccnaaaa iModerate: iModerate: iSevere: iNot needed=~w~= iComplex slope, |Favorable.
Kirvin seepage. unstable fill,| no water. i erodes easily.|
[] 1 1
| ( ‘
1 ! t

See footnote at end of table.

]
t
i low strength.
1
1
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TABLE 12.--WATER MANAGEMENT--Continued

Limitations for-- Features affecting--

T T
i 1
Soil name and | Pond T Embankments, | Aquifer-fed | ] H Terraces 1
map symbol | reservoir { dikes, and i excavated i Drainage i and i Grassed
| areas i levees i ponds | \ diversions | waterways
\ \ \ ' | :
] ] 1 | ] (]
22% = : : | | |
Kirvine eemecmeaaa iModerate: iModerate: |Severe: iNot needed-—==- {Complex slope, |Favorable.
| seepage. ! unstable fill,| no water. ! i erodes easily.|
! | low strength. | 1 ] i
i | i i i ]
Urban land. ' | | 1 i i
| i i ! ] i
23 e {Moderate: iModerate: {Severe: iNot needed====-~ i Complex slope, Favorable,
Kirvin | seepage. ! unstable fill,; no water. i | erodes easily.|
! ! low strength. | i H i
1 1 1 ] [] []
1 1 [ ] ] 1
P T iModerate: 1Slighteeeaeaaaa |Severe: INot needed==-=- i{Too sandy-===m= iSlope,
Larue | seepage. | | no water. ! H { droughty.
[] ] 1 [] [] []
] 1 ] ] 1 1
25%; b i i i i ]
Leagueville-~=e-= iSevere: iSevere: 1Slighteeececmewn= i{Favorable-eceaeaa iWetness, iWetness,
| seepage. \ piping, 1 i ! too sandy. !
! ! wetness. ' ! i ]
| ! i i i i
Hencomeeevecncnas {Severe: iSevere 1Slight-wemeae-- iFavorable------ iWetness, iWetness.
| seepage. \ piping, ! ! ! too sandy. i
1 ! wetness. ' | ] |
] 1 1 1] ] t
1 1 1 ] 1 ]
26%: i i i ! i |
Lufkin-cecececeaaa {Slighteeeeeeaax iSevere: iSevere: iPercs slowly--~|Wetness, {Percs slowly,
! | wetness. ! no water. | | percs slowly, | erodes easily,
i | i H ! erodes easily.! wetness.
1 1 1 ] [] []
1 ] 1 ] I I
Raino---—eceecaao 1Slighteeeeeaaa- {Moderate: iSevere: iPercs slowly, |Percs slowly, {Not needed.
! ! unstable fill.} no water. | complex slope.! complex slope.i
1 [] [] [] 1 N ]
1 ] L] ] ] ]
Y R e T iModerate: iSevere: |Severe: 1Flo0dSmcemecaaax INot needed----- iWetness.
Nahatche | seepage. | wetness, | no water, i H i
t ] 1 [] 1 ]
[ I [} ] 1 1
28 1Slighteceeceaaa {Moderate: iSevere: iNot needed-—---- iPercs slowly---|Percs slowly.
Normangee ! i hard to pack. | no water, 1 i i
[] 1 1 ] 1 ]
] 1 1 ] 1 ]
29, 30-cmcmcemamaa iSevere: i Severe: iSevere: iNot needed~—==- iToo sandy, iDroughty,
Pickton | seepage. i piping. { no water. 4 { slope. i slope.
1 1 1 ] 1 ]
t ] i ] ] ]
31%: i i i i i |
Picktone=eemceacaaa iSevere: |Severe: | Severe: iNot needed-----~ iToo sandy, iDroughty,
| seepage. | piping. | no water. i | slope. | slope.
] ] [] ] t []
] 1 i ] ] ]
Urban land. i H i i | i
1 [] 1 ] 1 1
] ] ] ] 1 ]
32%, 1 ! ! ! ] i
Pits | | i ' i i
} ! i ! i |
33, 3Uecmmmmnnena= |Severe: {Moderate: |Severe: {Not needed~=w~~ {Erodes easily |Erodes easily.
Silawa | seepage. { piping, } deep to water.| H !
! | erodes easily.| i i 1
1 1 [] [] 1 ]
] 1 i 1 ] ]
e iModerate: {Moderate: iSevere: iNot needed-~=-- iNot needed----- iDroughty,
Styx | seepage. | piping. ! no water. | i \ erodes easily.
) 1 ] ] 1 1
] 1 1 L] 1 1 .
36, 37-m===mememee {Severe: iSevere: iSevere: iNot needed===-- iSlope, iSlope,
Tonkawa { seepage. | seepage, i no water. i | too sandy. \ droughty.
! ! unstable fill,} i ! i
] i piping. i i i i
i i i ] i i
38%: i i ! ' i i
Tonkawa=-=====wc-~ |Severe: |Severe: iSevere: INot needed=w—== 1Slope, iSlope,
! seepage. | seepage, ! no water. 1 i too sandy. | droughty.
| ! unstable fill,| : 1 H
i | piping. i i i i
1 1 1 1 ] []
I [ 1 1 ] i
Urban land. ) ] i ! ] {
] ) ) 1 () )
¥ 1 ] 1 ] 1

See footnote at end of table.
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TABLE 12.--WATER MANAGEMENT--Continued

SOIL SURVEY

Limitations for--

Features affecting--

1] []
' ]
Soil name and | Pond T Embankments, | Aquifer-fed | T Terraces i
map symbol i reservoir i dikes, and H excavated | Drainage | and H Grassed
| areas i levees 1 ponds i { diversions i waterways
E ': | E ; i
B T ettt {Moderate: {Moderate: iSevere: iNot needed-----|Erodes easily |Erodes easily.
Trawick | seepage. \ low strength, | no water, | | |
! ! unstable fill,! i i |
! ! thin layer. ! ! ) i
| i ] | 1 ]
T o 1Slighte=caacean iModerate: |Severe: iPercs slowly---{Not needed-----|Wetness,
Trinity ! ! hard to pack. } slow refill. | 1 \ percs slowly.
] 1 ] b 1 ]
t 1 I [} ] 1
e 1Slight=me=eoaao 'Moderate: |Severe: {Percs slowly, |(Not needed-----|Wetness,
Trinity i ! hard to pack. ! slow refill., | floods. i ! percs slowly.
] 1 1 ] 1 1
1 ] ] i ] 1
L 1Slighteeaeemaae= iSevere: iSevere: |Percs slowly, |Percs slowly, (Percs slowly,
Wilson H | wetness, | no water, ! wetness. | wetness, \ wetness,
H i i 1 ! erodes easily.| erodes easily.
t 1 1 1 [] ]
' 1 ] 1 ] 1
43, lecccaccccaaa iSevere: {Moderate: |Severe: iNot needed-----{Too sandy, 1Slope.
Wolfpen . | seepage. | thin layer. | deep to water.| | slope. |
t ] 1 () ] 1
] ] 1 ] [} [}
45, Yfmememammmcmn 1Slightececemmaa {Moderate: iSevere: iPercs slowly, {Slope, }Percs slowly,
Woodtell | | unstable fill,| slow refill. | slope. | erodes easily,! slope,
! | compressible, | i | wetness, ! erodes ‘easily.
! i hard to pack. | } i '
] ) (] [] 1 1
] ] ] ] 1 1
* See description of the map unit for composition and behavior characteristics of the map unit.
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TABLE 13.--RECREATIONAL DEVELOPMENT

[Some terms that describe restrictive soil features are defined in the Glossary. See text for definitions of
Absence of an entry indicates that the soil was not rated]

"slight," "moderate,” and "severe."

T T T 1)
] 1 1 ]
Soil name and 1 Camp areas i Picnic areas 1 Playgrounds { Paths and trails
map symbol | 1 | ;
i i i i
i i H i
i H H i
lommcecccccccccccaae !Moderate: 18lightemcmcmecncnan iModerate: 1Slight.
Axtell \ percs slowly. ) { percs slowly. )
1 t [] 1
] 1 ] 1
R ettt iModerate: iModerate: i Severe: 1Slight.
Axtell | percs slowly, i slope. | slope. |
| slope. ) |
] i i i
------------------- 1Slighte=me-eevececeeaaiSlighte-ceccaccaaaaaaa{Moderate: 1Slight.
Bernaldo ! ! | slope. |
i i | i
L#; i | i |
Bernaldo---ecea—aa—-- 1Slightemwacc e 1Slightececrenrccecnaax iModerate: 1Slight.
| i ! slope. !
i i : i
Urban land. ! ! ! !
] [] 1 1
] 1 1
PR ittt iModerate: iModerate: |Severe: {Moderate:
Bur leson ! percs slowly, | too clayey, { too clayey. i too clayey.
| too clayey. ! percs slowly. i !
1 t 1 1
1 [} 1 ]
R iModerate: 1Slightececmmcmaaaao iModerate: 1Slight.
Crockett | percs slowly. H | slope, i
i ' i | percs slowly. '
1 ] ] ]
] 1 1 ]
------------------- iModerate: iModerate iSevere: iSlight.
Cuthbert | slope. | slope. | slope. !
t ] ] 1
i ] ] ]
R e iSevere: iSevere |Severe: {Moderate:
Cuthbert { slope. | slope. | slope. \ slope.
] ] 1 1
1 1 1 1
B |Severe: |Severe |Severe: |Severe:
Deport i too clayey, i too clayey, | too clayey. | too clayey.
| wetness. | wetness. i |
t ] ] )
1 1 ] ]
10%: ' i i
Derly--—ecoceeccmaeaaaa iSevere: | Severe: |Severe: iSevere:
i wetness, | wetness. | wetness, | wetness.
| percs slowly. 1 | percs slowly. 1
] ] ] ]
] 1 ] ]
Radereeeceacecacanaaa iModerate: iModerate: iModerate: 1Slight.
| percs slowly, | wetness, i percs slowly, |
| wetness, | percs slowly, { wetness, |
] ] 1 1
] ] 1 1
L R ke |Severe: iSevere: iSevere: iSevere:
Dutek { too sandy. { too sandy. | too sandy. i too sandy.
1 1 ] 1
1 ] 1 ]
12mmmc e eeem iSevere: |Severe: |Severe: |Severe:
Dutek | too sandy. | too sandy. | too sandy, | too sandy.
i i ! slope. !
i i i i
13mmmmmmccme———a——e e 1Slightememmccacaaaaac 1Slightemcccmaccmaa-n {Moderate: iSlight.
Elrose ! ! ! slope. )
] ] (] 1
) ] ] 1
L R iSevere: |Severe: |Severe: |Severe:
Eufaula i too sandy. ! too sandy. | too sandy. i too sandy.
1 1 t 1
) t ] ]
L iModerate: |Moderate: {Severe: iModerate:
Ferris | too clayey, i too clayey, { slope. | too clayey.
! percs slowly. ! percs slowly. ; |
] ] (] 1
3 1 [} ]
1fmmmmmme e 'Moderate: IModerate: iModerate: iSlight.
Freestone { percs slowly, | wetness. { percs slowly, !
| wetness. H | wetness. )
1 1 1 1
1 1 1 1

See footnote at end of table.
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TABLE 13.--RECREATIONAL DEVELOPMENT--Continued

SOIL SURVEY

1] T T T
i 1 L] ]
Soil name and | Camp areas H Picnic areas 1 Playgrounds | Paths and trails
map symbol ! i | i
i | i i
T T T T
1 1 ] t
i i | i
L R 18light=-ncecceccea- 1Slightemcmecr—caaax {Moderate: 1Slight.
Gallime 1 | \ slope. !
1 1 ) ]
1 1 1 i
18mmmmmm e maemam |Severe: iSevere |Severe: |Severe:
Gladewater i floods, { floods, | floods, | too clayey.
| too clayey. i too clayey. { too clayey. |
] 1 1 []
I 1 ] ]
19 mmmemee e e {Severe: {Severe: iSevere: |Severe:
Kaufman \ too clayey, | too clayey, \ too clayey, i too clayey,
i floods, | wetness. ! wetness. | wetness.
| percs slowly. | i
1 1 ] 1
1 1 ] 1
20mcmmmcccccmc————— !Severe: !Severe: iSevere: iSevere:
Kaufman i floods, | floods, { floods, | too clayey,
| too clayey. i too clayey. } too clayey. | wetness.
1 1 ] 1
[} 1 i 1
[ 1 PO 'Moderate: 18lightem—mmeacceaaa {Moderate: 18light.
Kirvin { percs slowly. i | percs slowly. |
1 1 [] 1
22%: | E ! i
Kirvineeeeececcacaax {Moderate: 1Slightecccermecacaa iModerate: 1Slight.
| percs slowly. i ! percs slowly. |
1 1 (] 1
] 1 ] ]
Urban land. | i i 1
1 1 ] ]
b ] ] 1
2 3% e 'Moderate: |Moderate: |Severe: iModerate:
Kirvin ! percs slowly, } small stones. | small stones. | small stones.
! small stones. i i i
] ] 1 1
] El 1 1
DY mrmmc e e —— {Moderate: !Moderate: iModerate: |Moderate:
Larue { too sandy. i too sandy. | too sandy, | too sandy.
i : ! slope. !
[] 1 1 1
I ] I I
25%: | ] i |
Leagueville--=eeu=- {Severe: |Severe: iSevere: {Severe:
| wetness, | wetness, | wetness, | too sandy.
\ floods, \ too sandy. | too sandy. i
! too sandy. | |
1 1 ] )
1 1 ] t
Hencom=eemmecccaaaa iSevere: |Severe: iSevere: {Moderate:
| wetness, | wetness. | wetness, | wetness,
i floods. i i | too sandy.
1 1 ] )
] 3 ] ]
26%: 1 i ; i
LufKiNeececememeaaaaa |Severe: iModerate: |Severe: iModerate:
\ wetness, | wetness, | wetness, | wetness.
{ percs slowly. \ perecs slowly. | percs slowly. H
[] 1 L] t
1 ] 1 L
Rainoe-cwencomcaaaa iModerate: 'Moderate: iModerate: 18light.
| percs slowly, ! wetness. | percs slowly, |
| wetness. i | wetness. i
1 (] 1 []
| ] 1 ]
2T mmmmmmmm e cc e |Severe: | Severe: |Severe: {Severe:
Nahatche i floods, ! wetness. i floods, | wetness.
| wetness. | | wetness. |
1 () 1 ()
1 ] 1 1
2 P s IModerate: 1Slighteeecccca——u-- iModerate: 1Slight.
Normangee | percs slowly. | | too clayey, |
| : | percs slowly, !
i i | slope. !
| i i i
20mcmemmm e e 'Moderate: {Moderate: {Moderate: |Moderate:
Pickton i too sandy. | too sandy. \ too sandy, | too sandy.
1 | ! slope. !
i i i i
30mmmmmmm e ——— 'Moderate: tModerate: |Severe: iModerate:
Pickton { slope, ! slope, i slope. i too sandy.
| too sandy. | too sandy. ! i
1] ] 1 ]
[ t 1 ]

See footnote at end of table.
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TABLE 13.--RECREATIONAL DEVELOPMENT--Continued

107

Picnic areas

T T T []
I ] 1 I
Soil name and H Camp areas H i Playgrounds {  Paths and trails
map symbol ! ! ] i
i i i i
H i i i
i i ! ]
31%: ; | : |
Pickton--ececeaaae iModerate: {Moderate: {Moderate: iModerate:
| too sandy. \ too sandy. { too sandy, | too sandy.
i H i slope. i
i i i i
Urban land. i ! i
i i | i
32%, | i i i
Pits ! ! ! |
] ' | ]
C I 1| P —— 1Slighteemmecemeanax 18lightemmaemeeaea- {Moderate: iSlight.
Silawa ! ! i slope. !
: ! ! |
3Pcecmm e caaae {Moderate: ‘Moderate: !Moderate: Moderate:
Styx | too sandy. | too sandy. | too sandy. | too sandy.
[] 1 [] 1
1 ] ) 1
3Oemcmmmmm e 'Severe: 'Severe: {Severe: |Severe:
Tonkawa { too sandy. | too sandy. | too sandy. 5 too sandy.
1 1 M 1
] 1 [ 1
N iSevere: |Severe: iSevere: |Severe:
Tonkawa | too sandy. i too sandy. | slope, i too sandy.
' ! ! too sandy. i
! i ! i
38%: i i i
Tonkawa-=ececcaaa |Severe: |Severe: |Severe: |Severe:
| too sandy. i too sandy. \ too sandy. | too sandy.
] ] 1 1
) I ] 1
Urban land. ! ! ! i
) ] 1 ]
] ] ] 1
39 cccccmee e |Severe: iSevere: iSevere: iModerate:
Trawick i\ slope. | slope. { slope. i slope.
1 1 1 []
1 1 1 ]
L LT T |Severe: |Severe: iSevere: {Severe:
Trinity | wetness, ! wetness, | wetness, | wetness,
| percs slowly, { too clayey. | too clayey. | too clayey.
| floods. ! | :
i 1 i !
locmmmam e e iSevere |Severe: |Severe: |Severe:
Trinity ! wetness, | wetness, { wetness, | wetness,
i floods, { too clayey. \ floods, { too clayey.
| percs slowly. | | too clayey. i
1 ] 1 )
1 1 1 ]
L e iSevere: |Severe: iSevere: |Severe:
Wilson | percs slowly, | wetness, | percs slowly, | wetness.
| wetness. | percs slowly. | wetness. i
1 ] 1 1
] 1 t
43mmmm e tModerate: iModerate: {Moderate: |Moderate:
Wolfpen { too sandy. i too sandy. | too sandy, ! too sandy.
i i | slope. !
: i ! i
L et {Moderate: iModerate: |Severe: {Moderate:
Wolfpen { slope, { slope, ! slope. i too sandy.
| too sandy. | too sandy. H i
1 ] ] 1
] [ i 1
L R it {Severe: iModerate: iSevere: 1Slight.
Woodtell i slope, | wetness, { percs slowly,. 1
| percs slowly. i ! 1
1 1 ) 1
] 1 ] ]
R itk {Severe: iModerate: |Severe: iSlight.
Woodtell | slope, | slope. i slope, i
| percs slowly. | | percs slowly. |
] 1 1 []
] 1 1 1

*# See description

of the map unit

for composition

and behavior characteristics of the map unit.
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Absence of an entry indicates that the

iPotential as habitat for--

TABLE 14.--WILDLIFE HABITAT POTENTIALS

Potential for habitat elements

-
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[See text for definitions of "good," "fair," "poor," and "very poor."
soil was not rated]
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See footnote at end of table.
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TABLE 14.--WILDLIFE HABITAT POTENTIALS--Continued

HENDERSON COUNTY, TEXAS

wild-
life

TPotential as habitat Tor--

water
areas

T

]
iWetland{Shallow
iplants |
| i
] H
] 1
1 1
H }
) i
1 1
] ]
1 ]
] 1
[] 1
1 1
i i
] []
Ll ]
1 t
[} ]
1 1
1 i
1 [}
1 [}
] ]
1 1
1 1
] 1
1 ]
[ 1
] ]
[ 1
1 1
] I

1
[ [}
1 []
] I
] []
1 i
1 []
1 1
1 []
I I
1 1
1 t
1 1
1 ¥
] ]
] 1
[] 1
1 I
1 )
] 1
1 ()
1 1
] 1
I I
] 1
I ]
[} []
] ]
1 )
1 1
i t
1 ]
1 []
1 1
[] 1
1 1
[] 1
1 ]
] []
] 1
] []
[ ]
1 t
1 I
[] 1
1 ]
1 []
{ !
1 1
] 1
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I ]
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1 ]
[] 1
i ]
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] I
1 ]
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1 I
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I I
1 [)
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] ]
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! )
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] I
] 1
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1 [
[] ]
[ [
[] []
1 1
] ()
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1 t
1 L]
] []
) )
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t 1
i 1
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] I
1 ]
1 I

=T
i

Shrubs

e e e e e e e e e e e e e e e ——  —— — —— — —— - = ———————— = - —— = = = e = —— e — —————— e —— —— =

elements
T
i
iConif-
| erous

trees jplants
G

Hard~
" wood

T
1
1
¥
1
I
1
|
T
I
]
1
1
]
]
]
b
1
1
I
1
}
]
|
1
I
1
I
]
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1
|
]
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]
1
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I
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1
]
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]
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1
]
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1
1
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i
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]
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I
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1
1
1
1
t
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1
]
1
1
1
]
1
]
1
1
t
¥
[}
1
I
1
I
1
]
]
i
1
|
1
I
]
1
]
1
1
1
]
1
i
]
1
1
]
L]
[}
]
]
]
1
!
1
]
1
]
]
L]
|
1
1
]
]
1
1
]
1
]
t
]
]
'
1
]
1
1
b

Potential for habitatl

Wild

i{Grassesiherba-
ceous

i
)
]

and
crops {legumesiplants

T
]
!
]

Grain
and

seed

poor,

Fair
Fair

e e e e e e m— ———— —————

)
]
i
1
'
'
'
|
1
i
)
1
1
]
[]
1
i

Raino-we~cecccweaao-{Fair
1
I
'
1
1
I

—T
]
i
1
[}
!
|
1
]

3lYececcacce—ca-lFair

map symbol
Silawa

Soil name and
Lufkinee~mececcacac. : Fair

Kirvin

Kirvin

Urban land
Leaguevillee-==e=-
Hencom==wcemeceaa-
Nahatche

Normangee

Pickton
31%,

Pickton

Urban land

Pits
33,

Styx

Tonkawa

38%,

Tonkawa

Urban land

Trawick

Trinity

2T w=mm—mcmemom—aa——|Very
- PSP —p——— S R o
1 P — T 1T

36, 37-=~=-—======-=|Poor

29, 30--mm~anmmcnc-
35mmmm e
1Y B RO

2 lememm e e e e e e naa
23% e e

22%,
25%:;
26%;
32%,

See footnote at end of table.
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SOIL SURVEY

TABLE 14.--WILDLIFE HABITAT POTENTIALS-~Continued

T Potential for habitat elements iPotential as habitat for=--
Soil name and " Grain | T Wild 7 T H T T 1 open- | Wood- |
map symbol !} and |Grasseslherba- | Hard- |Conif- |Shrubs [Wetland}Shallow{ land | 1land |Wetland
| seed | and | ceous | wood | erous | iplants | water | wild- | wild- | wild-
| crops llegumesiplants | trees i{plants | ] | areas | life | 1life | life
1 1 i T i T ] | T T i
' : ) | : | : ' : : :
YPommmmmmcere e 'Fair {Fair |Good \ === | =--- [|Fair |Fair |Fair |Fair ] --- iFair,
Wilson ’ 1 i | ! i v ] | ) '
) i | i i i i i i ; i
43, Ufeccmmccaaeee iPoor tFair tGood 1Good 1Good i\ =--- \{Poor iVery iFair }Good \Very
Wolfpen i i ' v i | i i poor. | | i poor.
| I ' i | " 1 i ] ! !
L T T T | Good |Good {Good 1Good 1.Good } ~-- Poor {Very i Good 1 Good }Poor.
Woodtell ; | i ; ] ! i i poor. | i |
i i | ! ) | ' i i | |
Bhoommm e {Fair }Good 1Good {Good {Good i --- iVery iVery 1Good 1Good iVery
Woodtell | ' d | i | i poor. | poor. | ; i poor.
i i : i i i | : i | ]
* See description of the map unit for composition and behavior characteristics of the map unit.
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Absence of an entry indicates that data were not estimated]

TABLE 15.--ENGINEERING PROPERTIES AND CLASSIFICATIONS

[The symbol < means less than; > means more than.

HENDERSON COUNTY, TEXAS
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TABLE 15.--ENGINEERING PROPERTIES AND CLASSIFICATIONS--Continued

Percentage passing
sieve number--

Soil name and
map symbol
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HENDERSON COUNTY, TEXAS

TABLE 16.--PHYSICAL AND CHEMICAL PROPERTIES OF SOILS

> means more than. Entries under "Erosion factors--T" apply to the entire
Entries under "Organic matter™ apply only to the surface layer. Absence of an entry indicates
that data were not available or were not estimated]

[The symbol < means less than;
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TABLE 16.--PHYSICAL AND CHEMICAL PROPERTIES OF S0ILS--Continued

HENDERSON COUNTY, TEXAS
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* See description of the map unit for composition and behavior characteristics of the map unit.
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TABLE 17.--SOIL AND WATER FEATURES

[The definitions of "flooding"

"water table"

and
The symbol < means less than; > means more than.

feature is not a concern]

and “perched."

"Flooding
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HENDERSON COUNTY, TEXAS

TABLE 17.--SOIL AND WATER FEATURES--Continued

1 Risk of corrosion

Bedrock
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1

High water table

Flooding

1
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Soil name and
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y
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Nov-Mar

2.0-5.0}Apparent|Dec-Mar

Apparent |Dec~-Feb

Apparent|Jan-Mar
Perched

1
t
-1.5|Apparent |Nov=-May

0.5-2.0 Apparent {Nov-Ma

0-1.0}Perched

0.5-1.5|Apparent {Nov-Ma

4.0-6.0}Apparent|Jan-Mar
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i
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:
:
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Rare--------{Brief-----
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Rare--------i{Brief-----
Rare-=------|Brief-----|Nov-May
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Frequent----|Brief to
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A
/
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D
D
C
D
A
A
B
B
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D
D
D
A
D

30mmcmmmmmmee
£ [
Bloomomemeeoe

Larue
Lufkineeecemcaaaan
TE-B N Yo P ———
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33,
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431

* See description of the map unit for composition and behavior characteristics of the map unit.
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TABLE 18.--ENGINEERING TEST DATA

(Dashes indicate data were not available]

o1gey

. JeautT

Shrinkage

31w
~_Aqt1susp
3JIN3STOW

| T

z¥apurt
£31013se1d
Na..:hm.m -
pPINbIT
e P e
o E
o E
e
o g
o E

Percentage
smaller than--

NE
o E

O
(o =]
=0

Grain size distributionT

Percentage
passing sieve
o

inch

T
]
{ Classification

report number,
and

horizon,
depth in inches

Soil name,

o
I~
[}

Es)
Q
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(375TX-213-007)

Axtell loam:3

Al=ommeec 0 to

B21t----- 6 to
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AN MO
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. e e
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O —

OO b~
NN
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N O

@ Q=
= =

O MO
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O —
un e~ o

= O
(AR Ne))

@O O
oo O

Cmmmmm-=uUf to

y

(875TX-213-003)

Bernaldo fine sand
loam: 4

o no

8 to 1
B21t=====16 to 4

A2emmmam

B23t&A'2-57 to 8

(575TX-213-005)

Cuthbert fine sandy
loam:5

Alecemeu 0 to

B2t------ 6 to

B3&C-----16 to

Freestone fine
sandy loam:b
(S75TX-213-002)

= N

Ale—mce== 5 to 1

B21t-----14 to 2

B23t-----34 to 4

(S75TX-213-004)

Gallime fine sandy
loam:7

@~ O

A2--=----10 to 2
B21t-----28 to 4

B23t&A'2-62 to 8

See footnotes at end of table.
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TABLE 18.--ENGINEERING TEST DATA--Continued
“Graln size distribution!
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Kaufman clay:8
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(875TX-213-012)

C1g----=-=13 to 3
sand: 10

C2g=-==---30 to 7
A2--=---~ 8 to 5

Ap---==-= 0 to
B21t=====50 to 7

Pickton loam
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.70112.032

2

.511.9
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6
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(875TX-213-008)

Trinity clay: 1

[

A12-===== 6 to 1

o

A13----=-17 to 6

(875TX-213-011)

Wolfpen loamy fine
sand: 12

™Mo

B21t-----28 to 4
B3------=65 to 9

A2emeeeen 7

See footnotes at end of table.
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TABLE 18.--ENGINEERING TEST DATA--Continued

Grain size distribution’

1
1 [} ] 1 ]
TFor soil materials larger than 3/8 inch, square mesh wire sieves were used that are slightly larger
than _equivalent round sieves, but these differences do not seriously affect the data.
2Liquid 1imit and plastic index values were determined by the AASHT0-89 and AASHTO0-90 methods except
that soil was added to water.
3Axtell loam:
7.2 miles north of Malakoff on Farm Road 90, 0.35 mile south on county road, 250 feet west in pasture.
UBernaldo fine sandy loam:
5.6 miles north of Athens on Texas Highway 19, 3.8 miles northeast on county road, 0.6 mile east on county
road, 650 feet east in pasture.
éCuthbert fine sandy loam:
5.6 miles north of Athens on Texas Highway 19, 4.2 miles northeast on county road, 0.8 mile east to end of
road, 1,000 feet southeast in pasture.
6Freestone fine sandy loam:
5.3 miles west of Athens on Texas Highway 31, 300 feet south in pasture.
TGallime fine sandy loam:
5.6 miles east of Murchison on Texas Highway 31, 0.3 mile south on county road, 1,000 feet east in cropland
field.
8Kaufman clay:
2.6 miles southwest of Cross Roads, Texas on county road, 0.7 mile west, 0.1 mile north, 0.8 mile west on
pasture road, 200 feet north in field.
9Nahatche loam:
8.5 miles northwest of Athens on U.S. Highway 175, 1,000 feet west in creek bottom.
10pickton loamy fine sand:
0.7 mile northeast of Athens on Texas Highway 31, 2.3 miles north on Farm Road 1616, 400 feet east in idle
cropland field.
11Trinity clay:
3.0 miles north of Trinidad on Texas Highway 274, 2.1 miles west on county road, 0.2 mile south on county
road, 0.7 mile west on pasture road.
12WO1fpen loamy fine sand:
0.7 mile northeast of Athens on Texas Highway 31, 1.4 miles north on Farm Road 1616, 0.4 mile north on dirt
road, 1,800 feet north in pasture.
13WOodtell loam:
3.6 miles west of Athens on Texas Highway 31, 0.3 mile south on county road, 600 feet east in pasture.
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TABLE 19.--CLASSIFICATION OF THE SOILS

[An asterisk in the first column indicates that the soil is a taxadjunct to the series. See text for.a
description of those characteristics of the soil that are outside the range of the series]

]
Soil name 1 Family or higher taxonomic class
)
E
i
Axtell--wecccccccmee e } Fine, montmorillonitic, thermic Udertic Paleustalfs
BernaldO---ec-cmccccmcacaaa- | Fine-loamy, siliceous, thermic Glossic Paleudalfs
*BUrlesoNeeermmmcccm e a—ea ! Fine, montmorillonitic, thermic Udic Pellusterts
Crocketfmwmeommmmmccceeeee | Fine, montmorillonitic, thermic Udertic Paleustalfs
Cuthbertemeeemecmemccc e | Clayey, mixed, thermic Typic Hapludults
Deporteccecccmccccnncccaaa ! Fine, montmorillonitic, thermic Udorthentic Pellusterts
Derly~wecececmmmccccccacaaaa ! Fine, montmorillonitiec, thermic Typic Glossaqualfs
Dutekememccva e ccce e ! Loamy, siliceous, thermic Arenic Haplustalfs
Elrose-ceccccmccnccccacnaaa ! Fine-loamy, siliceous, thermic Typic Paleudalfs
Eufaula--meeccoeancmmcce e | Sandy, siliceous, thermic Psammentic Paleustalfs
Ferrisccecmemeccmmmm e | Fine, montmorillonitic, thermic Udorthentic Chromusterts
Freestone—cecemccccccacaao | Fine-loamy, siliceous, thermic Glossaguic Paleudalfs
Gallimem-cweccccccccaccee e ! Fine-loamy, siliceous, thermic Glossic Paleudalfs
Gladewater---ececcmccacaaa- \ Fine, montmorillonitic, nonacid, thermic Vertic Haplaquepts
Henco-=——cccommccmmcacaca ! Loamy, siliceous, thermic Grossarenie Paleaquults
Kaufmaneececececemmamcccaacanx ! Very-fine, montmorillonitic, thermic Typic Pelluderts
Kirvineececececcccmcmcnccaaa \ Clayey, mixed, thermic Typic Hapludults
Larue-~=-ececccmrecceccacaaax | Loamy, siliceous, thermic Arenic Paleudalfs
Leagueville-s=mmccmaceacaaa | Loamy, siliceous, thermic Arenic Paleaquults
Lufkinececececammcccmcccaaa-a \ Fine, montmorillonitic, thermic Vertic Albaqualfs
Nahatche-cecccmccmacnccaaa { Fine-loamy, mixed, ncnacid, thermie Aeric Fluvaquents
*Normangee-eoceeemcccnmeaax { Fine, montmorillonitic, thermic Vertic Haplustalfs
PicktoNecmcvcccccec e e ! Loamy, siliceous, thermic Grossarenic Paleudalfs
Rader---ceceeccccccmcaenec \ Fine-loamy, mixed, thermic Aquic Paleustalfs
Raino-=-cccconnmmcc e ! Fine-loamy over clayey, siliceous, thermic Aquic Glossudalfs
Silawa-e~cccmmccm e { Fine-loamy, siliceous, thermic Ultic Haplustalfs
StyXemmmmem e m e e ! Loamy, siliceous, thermic Arenic Paleustalfs
Tonkawaeeemcmcccccacne e i Thermic, coated Typic Quartzipsamments
Trawicke-mecccccncnc e { Fine, kaolinitic, thermic Mollic Hapludalfs
Trinitye~cecccmmmm e | Very-fine, montmorillonitic, thermic Typic Pelluderts
WilsONn-ceemecccca e e e ! Fine, montmorillonitic, thermic Vertic Ochraqualfs
Wolfpen-cecccemcocmmcacanaaxa ! Loamy, siliceous, thermic Arenic Paleudalfs
Woodtellewewrccccceee e | Fine, montmorillonitic, thermic Vertic Hapludalfs
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