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This soil survey is a publication of the National Cooperative Soil Survey, a 
joint effort of the United States Department of Agriculture and other federal 
agencies, state agencies including the Agricultural Experiment Stations, and 
local agencies. The Soil Conservation Service has leadership for the federal 
part of the National Cooperative Soil Survey. In line with Department of 
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 performed in the period 1972-77. Soil 
names and descriptions were approved in 1978. Unless otherwise indicated, 
statements in this publication refer to conditions in the survey area in 1978. 
This survey was made cooperatively by the Soil Conservation Service and the 
Texas Agricultural Experiment Station. It is part of the technical assistance 
furnished to the Bowie County Soil and Water Conservation District. 

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

Cover: Cattle grazing improved bermudagrass on Severn vel)' fine sandy 
loam. 
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foreword 
This soil survey contains information that can be used in land-planning 

programs in Bowie County, Texas. It contains predictions of soil behavior for 
selected land uses. The survey also highlights limitations and hazards inherent 
in the soil, improvements needed to overcome the limitations, and the impact of 
selected land uses on the environment. 

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

Great differences in soil properties can occur within short distances. Some 
soils are seasonally wet or subject to flooding. Some are too unstable to be 
used as a foundation for buildings or roads. Clayey or wet soils are poorly 
suited to use as septic tank absorption fields. A high water table makes a soil 
poorly suited to basements or underground 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 soil is shown on the detailed soil maps. Each soil in the survey 
area is described. Information on specific uses is given for each soil. Help in 
using this publication and additional information are available at the local office 
of the Soil Conservation Service or the Cooperative Extension Service. 

George C. Marks 
State Conservationist 
Soil Conservation Service 
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soil survey of 

Bowie County, Texas 

By Richard W. Fox, soil scientist, Soil Conservation Service 

Soils surveyed by Richard W. Fox, Thomas L. Galloway, Lionell Joseph, 
Kirthell Roberts, and Jesse R. Thomas, Soil Conservation Service. 

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

Bowie county is located in the extreme northeastern 
corner of Texas. It covers a total area of 590,720 acres, 
or 923 square miles. Elevations range from about 460 
feet above sea level in the west-central part of the 
county to about 200 feet above sea level in the 
southeastern part of the county. 

Most of the soil in the county is nearly level overall, 
but it has a secondary relief of low mounds. Some steep 
areas are along and parallel to drainageways. A central 
ridge runs across the county from east to west. Drainage 
south of this ridge flows south through Blythe Creek, 
Ward Creek, Anderson Creek, Big Creek, Elliott Creek, 
and Day's Creek into lake Wright Patman and the 
Sulphur River. Drainage north of this ridge flows north 
through Beaverdam Creek, Mill Creek, Mud Creek, and 
Barkman Creek into the Red River. 

The county is in the Western Coastal Plain land 
Resource Area. This area is commonly known as Uthe 
East Texas Timberlands." About 70,000 acres are on 
bottom land along the Red River. 

Livestock, soybeans, and timber are of foremost 
importance in the county. About 170,000 acres are used 
for hayland and improved pasture. Crops of soybeans, 
cotton, wheat, and rice are on about 100,000 acres. 
About 260,000 acres are used for commercial timber. 
The remaining part of the county is used mostly for lakes 
and developments of urban or built-up areas. Red River 
Arsenal covers about 30,000 acres, which is mostly 
forested. 

The majority of the soils in the county formed under 
forest land. Along the central ridge there are scattered 
areas of soils formed under prairie. Soils on bottom land 
are along the Sulphur River and Red River. 

general nature of the county 
This section provides general information about Bowie 

County. It contains a brief discussion of the settlement 
and population, agriculture, natural resources, and 
climate of the county. 

settlement and population 

Bowie County was created in 1840 from a part of Red 
River County. It was organized in 1841. The county was 
named for James Bowie, adventurer, indian fighter, 
rancher, and Alamo hero. 

The population of Bowie County in 1970 was 67,813. 
Texarkana is the major city in the county and has a 
population of about 35,000. Boston is the county seat 
and is composed of the courthouse square surrounded by 
an area named New Boston that has a population of about 
4,100. 

agriculture 

Livestock, crops, and wood products are the main 
agricultural enterprises in Bowie County. Crop prodUction 
was once the primary land use, but pasture and hayland 
have replaced cultivated crops in many areas. 

Livestock operations are mainly cow-calf. The 
livestock are mostly pastured in summer and are fed hay 
and feed supplements in winter. Cattle graze improved 
cool-season grasses and legumes from October to July. 
Stocker cattle operations are increasing in importance. 
Calves are often sold on a contract basis. 

Crop production consists mainly of hay and forage. 
Soybeans are also a major crop. Crops of lesser acreage 
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ar~ wheat, cotton, corn, grain sorghum rice peanuts 
an . vegeta~les. Pecans are another s~urce' of ' 
~9~Cult~ral I~come. Most of the pecan orchards are in 

o o~ a.nd In the northern part of the county 
Major t~mb~r companies own large tracts of' 

cfmmerclal timber in Bowie County. Smaller landowners 
a so produ~e both pine and hardwood timber. Youn er 
stands of pine are thinned and sold for pulpwood p~sts 
and other wood products. Older stands with larg~r ' 
mature tre~s are sold for sawtimber. Hardwood forests 
are cut mainly for pulpwood, crossties, and sawtimber. 

natural resources 

Soil is the most important natural resource in Bowie 
County. The production of livestock, forage and crops 
are sources of livelihood. ' 

Lignite leasing has become increasingly important in 
the southern part of the county. 

Water is an important natural resource. Lake 
Texarkana, Red River, Sulphur River, and numerous 
smaller lakes and creeks provide abundant water 
~upplies for the county. The average annual rainfall is 44 
Inches, so that farm ponds are numerous. Some parts of 
the county have available underground water. These 
plentiful supplies of water provide for industrial 
recreational, agricultural, and domestic uses. ' 

Fish and wildlife are natural resources in the county. 
The county and the landowners receive income from 
fishing permits and hunting leases. 

climate 

Prepared by the National Climatic Center, Asheville, North Carolina 

Bowie county has long, hot summers because moist 
tropical air from the Gulf of Mexico persistently covers 
the area. Winters are cool and fairly short, with only a 
rare cold wave that moderates in 1 or 2 days. 
Precipitation is fairly heavy throughout the year, and 
prolonged droughts are rare. Summer precipitation, 
mainly afternoon thundershowers, is adequate for all 
crops. 

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

In winter the average temperature is 45 degrees F, 
and the average daily minimum temperature is 34 
degrees. The lowest temperature on record, which 
occurred at Clarksville on February, 2, 1951, is -5 
degrees. In summer the average temperature is 80 . 
degrees, and the average daily maximum temperat~re IS 
92 degrees. The highest recorded tempe~ature, which 
occurred at Clarksville on July 24, 1954, IS 108 degrees. 

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

The total annual precipitation is 44 inches. Of this, 23 
inches, or 52 percent, usually falls in April through 
September, which includes the growing season for most 
crops. In 2 years out of 10, the rainfall in April through 
September is less than 17 inches. The heaviest 1-day 
rainfall during the period of record was 7.45 inches at 
Clarksville on October 1, 1955. Thunderstorms occur on 
about 50 days each year, and most occur in spring. 

Snowfall is rare. In 75 percent of the winters, there is 
no measurable snowfall. In 5 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. 

Severe local storms, including tornadoes, strike 
occasionally in or near the area. They are short and 
cause variable and spotty damage. Every few years in 
summer or autumn, a tropical depression or remnant of a 
hurricane which has moved inland causes extremely 
heavy rains for 1 to 3 days. 

how this survey was made 
Soil scientists made this survey to learn what soils are 

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

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

The areas shown on a soil map are. called map units. 
Most map units are made up C?f one kind of soil. Some 
are made up of two o~ more k'nd~. The map units in this 
survey area are deSCribed under General soil map 
units" and "Detailed soil map units." 

While a soil survey is in progress, samples of some 
soils are taken for laboratory measurements and for 
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engineering tests. All soils are field tested to determine 
their characteristics. Interpretations of those 
characteristics may be modified during the survey. Data 
are assembled from other sources, such as test results. 
records. field experience. and state and local specialists. 
For example. data on crop yields under defined 
management are assembled from farm records and from 
field or plot experiments on the same kinds of soil. 
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But only part of a soil survey is done when the soils 
have been named. described. interpreted, and delineated 
on aerial photographs and when the laboratory data and 
other data have been assembled. The mass of detailed 
information then needs to be organized so that it can be 
used by farmers. pasture and woodland managers, 
engineers, planners, developers and builders. home 
buyers, and others. 





general soil map units 

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

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

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

The soils in the survey area vary widely in their 
suitability for major land uses. Table 4 shows the extent 
of the map units shown on the general soil map. It lists 
the suitability of each, in relation to that of the other map 
units, for major land uses and shows soil properties that 
limit use. Soil suitability ratings are based on the 
practices commonly used in the survey area to 
overcome soil limitations. These ratings reflect the ease 
of overcoming the limitations. They also reflect the 
problems that will persist even if such practices are 
used. 

Each map unit is rated for cultivated crops, pasture, 
woodland, urban uses, and recreation areas. Cultivated 
crops and pasture plants are those grown extensively in 
the survey area. Woodland refers to areas of native or 
introduced trees. Urban uses include residential, 
commercial, and industrial developments. Recreation 
areas are campsites, picniC areas, playgrounds, and 
paths and trails. 

The land area of the nine soil associations in Bowie 
County make up about 97 percent of the total acreage in 
the county. The rest is water. 

soli descriptions 

dominantly gently sloping soils; on 
uplands 
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This group of map units makes up about 58 percent of 
the county. The major soils are in the Darden, Eylau, 
McKamie, Rosalie, Ruston, Sawyer, and Woodtell series. 
These soils have a loamy or sandy surface layer and 
clayey to sandy lower layers. They are moderately well 
drained to excessively drained. The soils in this group of 
units are mainly very slowty permeable, moderately 
permeable, and rapidly permeable, and all soils are acid. 

These soils are used for pasture, woodland, and 
crops. Improved pastures consist mainly of common 
bermudagrass, Coastal bermudagrass, and Pensacola 
bahiagrass. Loblolly and shortleaf pine grow mainly in 
woodland. The main crops are wheat, soybeans, and 
oats. 

These soils are well suited to most urban and 
recreational uses. The main limiting factors are wetness 
and high shrink-swell. 

1. Sawyer-Eylau-Woocltell 

Moderately well drained, moderately slowly permeable to 
vel)' slowly permeable loamy soils 

This map unit is made up of dominantly nearty level to 
strongly sloping soils that have slopes of 0 to 12 
percent. It covers about 47 percent of the county (fig. 1). 
Sawyer soils make up about 39 percent of the unit; Eylau 
soils, about 14 percent; and Woodtell soils, about 12 
percent. Other soils make up the remaining 35 percent 

Sawyer soils are moderately well drained and nearty 
level and gently sloping. They are on upland stream 
divides. Typically, these soils have a surface layer of 
dark grayish brown silt loam about 6 inches thick. The 
subsoil extends to a depth of about 80 inches. It is 
yellowish brown silty clay loam and clay loam in the 
upper part and is very strongly acid clay mottled with 
gray, red, and brown in the lower part. 
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Figure 1.-Typical pattern of soils and underlying material in the Sawyer-Eylau-Woodtell map unit. 

Eylau soils are moderately well drained and nearly 
level and gently sloping. They are on upland stream 
divides. Typically. these soils have a surface layer of 
dark grayish brown very fine sandy loam about 12 inches 
thick. The subsoil, which extends to a depth of about 80 
inches. is sandy clay loam that is strong brown in the 
upper part; brownish yellow in the middle part; and has 
mottles of red. brown. and gray in the lower part. 
Typically. this soil is slightly acid in the upper part and 
grades to very strongly acid in the lower part. 

The Woodtell soils are moderately well drained and 
gently to strongly sloping. They are on upland ridgetops 
and side slopes above drains. Typically. they have a 
surface layer of brownish very fine sandy loam about 6 
inches thick. The subsoil. which extends to a depth of 53 
inches. is red clay in the upper part and gray clay in the 
lower part. Below this to a depth of 72 inches is stratified 

shale and sandy clay loam. These soils are strongly acid 
and very strongly acid. 

Other soils in this unit are the deep. poorly drained 
Adaton and Wrightsville soils and somewhat poorly 
drained Annona soils on broad flats and in small 
depressed areas; the deep. well drained Blevins soils on 
the somewhat higher uplands; the Sardis and Thenas 
soils on bottom land; and the deep. well drained Ruston 
and Rosalie soils on ridges and low rises. 

The soils in this map unit are used mainly for pasture 
and woodland. but in some areas they are cultivated. 

These soils are moderately well suited to crops. 
Soybeans. gr~n sorghum. com. wheat. and oats are the 
main crops. Fertilizer needs to be added for higher 
production. 

These soils are well suited to pasture. The main 
grasses are improved bermudagrass and bahiagrass. 
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Cool season grasses are wheat, ryegrass, and tall 
fescue. Clovers increase the production of forage in 
pastures. The main clovers are crimson clover, white 
clover, and arrowleaf clover. Fertilizer must be added for 
high production. Liming is necessary to maintain a 
favorable soil reaction. 

These soils are well suited to woodland. Loblolly and 
slash pine are the main species. 

These soils are poorly suited to most urban 
development. Very slow permeability, shrinking and 
swelling, and wetness are the most limiting features. 
These soils are well suited to most recreational uses; 
however, some of these uses are limited by very slow 
permeability and by slope. 

2. Ruston-McKamle 

Well drained, moderately permeable and very slowly 
permeable loamy soils 

This map unit is made up of dominantly gently sloping 
to strongly sloping soils that have slopes of 1 to 12 
percent. It covers about 9 percent of the county (~g. 2). 
Ruston soils make up about 40 percent of the Unit; 
McKamie soils, about 30 percent; and other soils make 
up the remaining 30 percent. 
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Ruston soils are well drained and gently sloping and 
sloping. They are on high alluvial terraces. Typically, 
these soils have a surface layer of strong brown fine 
sandy loam about 5 inches thick. Below this, to a depth 
of about 16 inches, is yellowish red, fine sandy loam. 
The subsoil to a depth of 80 inches or more is red sandy 
clay loam. This soil is slightly acid in the upper part and 
grades to very strongly acid in the lower part. 

McKamie soils are well drained and gently sloping to 
strongly sloping. They are on high alluvial terraces. 
Typically, these soils have a surface layer of brownish 
loam about 13 inches thick. The subsoil extends to a 
depth of 58 inches. It is red clay in the upper part and 

....:: Eylau~ 
........... - -~ 
---~ --

Figure 2.-Typical pattern of soils and underlying material in the Ruston-McKamie map unit. 
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~ed sandy clay loam in the lower part. The underlying 
ayer to a .depth o~ 80 i.n?hes or more is red fine sand 
loam. TYPically, this soli IS slightly acid in the upper p:rt 
and very st~o~gly ~cid i.n the lower part. 

Other ~olls In this unit are the deep, well drained 
Ves~y sOils that are in small, nearly level, and gently 
sloping areas; ~he. deep, moderately well drained Eylau 
and Sawyer s~lls In s":,all, slightly depressed areas; the 
d~ep, well drained Smithdale soils on ridge crests and 
Side slopes; and the frequently flooded Thenas soils in 
small creek bottoms. 

The soils in this map unit are used mainly for pasture 
and woodla~d. Some areas are used for crops. 

These solis are moderately well suited to crops. Slope 
and the hazard of erosion are the main limitations. 
Soybeans, wheat, and oats are the main crops. 

These soils are well suited to pasture. The main 
grasses are improved bermudagrass and bahiagrass. 
Wheat, Elbon rye, and ryegrass make excellent cool 
season pastures. The main clovers are crimson and 
arrowleaf clovers. 

These soils are moderately well suited to woodland. 
With good management, moderate yields of loblolly or 
slash pine are possible. 

These soils are mostly well suited to recreational and 
urban development. 

3. Rosalie-Darden 

Well drained to excessively drained, moderately 
permeable and rapidly permeable sandy soils 

This map unit is made up of dominantly gently sloping 
to strongly sloping soils that have slopes of 1 to 12 
percent. It covers about 2 percent of the county. Rosalie 
soils make up about 60 percent of the unit; Darden soils, 
about 17 percent; and other soils make up the remaining 
23 percent. 

Rosalie soils are well drained and gently sloping. They 
are on upland interstream divides. Typically, these soils 
have a surface layer of brown, slightly acid loamy fine 
sand about 8 inches thick. Below this, to a depth of 24 
inches, is brownish yellow, medium acid loamy fine sand. 
The subsoil to a depth of 80 inches or more is very 
strongly acid sandy clay loam. It is strong brown in the 
upper part and red in the lower part. 

Darden soils are excessively drained and gently 
sloping to strongly sloping. They are on high alluvial 
terraces. Typically, these soils are brownish loamy fine 
sand to a depth of 80 inches or more. They are slightly 
acid to neutral. 

Other soils in this unit are deep, well drained Blevins 
soils' the frequently flooded Thenas soils on stream 
bott~ms; and the moderately well drained, sloping 
Woodtell soils on uplands. 

The soils in this map unit are used mainly as pasture 
and woodland. Crops in some small areas Include 
watermelons and vegetables. 

Soil survey 

These soils are moderately well suited to cultivated 
crops. Droughtiness, low fertility, and complex slopes are 
the main limitations. 

. These soils are poorly suited to pasture: The m~in 
plants are improved bermudagrass or bahlagrass In 
combination with crimson or arrowleaf clover. 

This unit is moderately well suited to woodland. With 
good management, moderate yields of loblolly and slash 
pine are possible. 

These soils are well suited to most urban and 
recreational development. 

Dominantly nearly level soils; on uplands 
This group of map units make up about 18 percent of 

the county. The major soils are in the Alusa, Annona, 
Ashford, and Wrightsville series. These soils have a 
loamy or clayey surface layer and clayey lower layers. 
They are somewhat poorly drained or poorly drained and 
are very slowly permeable and acid. 

These soils are used for woodland, pasture, and 
crops. Improved pastures consist mainly of common 
bermudagrass, Coastal bermudagrass, Pensacola 
bahiagrass, and tall fescue. Woodland areas grow mostly 
water oak, willow oak, red oak, and post oak. Loblolly 
and shortleaf pine grow in some areas. 

The main crops are soybeans, rice, wheat, and oats. 
These soils are poorly suited to most urban 

development. The main limiting factors are very slow 
permeability, high shrink-swell, and wetness. 

4. Wrightsville 

Poorly drained, very slowly permeable loamy soils 

This map unit is made up of dominantly nearly level 
soils that have slopes of 0 to 1 percent. It makes up 
about 8 percent of the county (fig. 3). Wrightsville soils 
make up about 60 percent of the unit, and other soils 
make up the remaining 40 percent. 

Wrightsville soils are nearly level and are on uplands. 
Typically, these soils have a surface layer of brown, 
strongly acid silt loam about 4 inches thick. Below this, 
to a depth of 16 inches, is light brownish gray, very 
strongly acid silt loam. The next layer to a depth of 80 
inches or more is light brownish gray, very strongly acid 
clay that has strong brown mottles. 

Other soils in this unit are the nearly level, poorly 
drained, Adaton soils on uplands; the deep, loamy 
somewhat poorly drained Annona soils; the deep, clayey, 
poorly drained Ashford soils in small, depressed areas; 
the deep, loamy, somewhat poorly drained Rodessa soils 
on mounds; the deep, loamy, moderately well drained 
Sawyer soil~ slightly higher. on uplands; and the deep, 
loamy, sloping Woodtell solis along drainageways. 

The soils in this map unit are used for crops, pasture, 
and woodland. 

These soils are moderately well suited to cultivated 
crops. Poor drainage and low fertility are the limiting 
features. Soybeans is the main crop. 
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Wrightsville 

/ 
Goyey sediments 

Figure 3.-Typical pattern of soils and underlying material in the Wrightsville map unit. 

These soils are moderately well suited to pasture. The 
grasses are mostly improved bermudagrass and 
bahiagrass. Cool season grasses are ryegrass and tall 
fescue. White clover is the main legume. 

These soils are moderately well suited to woodland. 
With proper management, the production of loblolly pine 
and slash pine is moderate. 

These soils are poorly suited to urban and recreational 
development. Wetness, very slow permeability, and 
shrinking and swelling are the limiting features. 

5. Annona-Alusa 
Somewhat poorly drained and poorly drained, v8I)' slowly 
permeable loamy soils 

This map unit is made up of dominantly nearly level to 
gently sloping soils that have slopes of 0 to 3 percent. It . 
covers about 6 percent of the county. Annona soils 
make up about 60 percent of the unit; Alusa soils, about 
25 percent; and other soils make up the remaining 15 
percent. 

Annona soils are somewhat poorly drained and gently 
sloping. They are on uplands. Typically, these soils have 
a surface layer of very dark grayish brown loam about 2 
inches thick. Below this, to a depth of 12 inches, is 
brown loam that is mottled with dark yellowish brown 
and yellowish brown. The next layer extends to a depth 
of 80 inches or more. It is clay mottled with red, brown, 
and gray. Typically, these soils are very strongly acid in 
the upper part and neutral in the lower part. 

Alusa soils are poorly drained and nearly level. They 
are on uplands. Typically, these soils have a surface 
layer of dark grayish brown loam about 6 inches thick. 
The next layer is grayish brown loam about 5 inches 
thick. The subsoil to a depth of 80 inches or more is clay 
that is grayish brown in the upper part, gray in the middle 
part, and light gray in the lower part. These soils are 
medium acid to very strongly acid. 

Other soils in this unit are the deep, poorly drained 
Amy soils and the somewhat poorly drained Sardis soils 
on creek bottoms; the deep, moderately well drained 
Sawyer soils on mounds, ridges, and low rises; and the 
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deep, poorly drained Wrightsville soils in depressed 
areas. 

The soils in this map unit are used for pasture, crops, 
and woodland. 

These soils are moderately well suited to crops. 
Wetne~s is the main limitation. Prolonged wet seasons in 
the spring and fall often restrict planting and harvesting. 
These soils are droughty at times during the summer. 
The main crops are Eoybeans, oats, and wheat. 

These soils are moderately well suited to pasture. 
Grasses are mostly improved bermudagrass and 
bahiagrass. Cool season pastures are ryegrass, oats, 
wheat, Elbon rye, and tall fescue. 

These soils are moderately well suited to woodland. 
These soils are poorly suited to urban and recreational 

development. Wetness, very slow permeability, and high 
shrink-swell are the most limiting features. 

6. Ashford 

Poorly drained, vel)' slowly permeable clayey soils 

This map unit is made up of dominantly nearly level 
soils in slight depressions. Slopes are 0 to 1 percent. 

Soil survey 

The unit covers about 4 percent of the county (fig: 4). d ' 
Ashford soils make up about 65 percent of the unit an 
other minor soils make up the remaining 35 percent. 

Ashford soils are nearly level and poorl.y drained. They 
are in slight depressions on uplan~s. Typically, the~e 
soils have a surface layer that is light ollv~ gray, slightly 
acid clay about 4 inches thick. The subsoil to .a depth of 
80 inches or more is grayish, very strongly aCid clay that 
is mottled with brown and red. 

Other soils in this unit are the deep, gently sloping, 
clayey Bryarly soils; the deep, clayey, frequently flooded 
Gladewater soils; the deep, loamy, somewhat poorly 
drained Rodessa soils on mounds; the deep, clayey 
Woodtell soils along drainageways; and the deep, nearly 
level, poorly drained Wrightville soils. 

The soils of this map unit are used mostly as 
woodland of low quality hardwoods. 

The soils in this map unit are moderately well suited to 
most cultivated crops; however, they are well suited to 
rice production. Wetness is the main limitation for most 

. .~dessa 
Wnghtsvdle-.:. ~ ~.-....... 

-~ --:: .. ~ --- .,./- ---- ------------ -
----. ------

Ashford -
...... - -- -

Clayey sediments 

/ 

, f 'Is and underlying material in the Ashford map unit. 
Figure 4,-TYPIcal pattern 0 SOl 
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crops. Prolonged wet seasons cause planting and 
harvesting to be delayed and difficult. 

These soils are moderately well suited to pasture. 
Wetness and low fertility are limitations. The main 
grasses are bahiagrass and tall fescue. 

These soils are moderately well suited to woodland; 
they are best suited to hardwoods. Wetness is the main 
limiting feature. 

These soils are poorly suited to urban and recreational 
development. Wetness and high shrink-swell are limiting 
features. 

Dominantly nearly level soils; on bottom 
land 

This group of map units makes up about 21 percent of 
the county. The major soils are in the Billyhaw, 
Gladewater, Perry, Severn, and Texark series. These 
soils are nearly level and on flood plains. They are loamy 
or clayey throughout and are well drained to poorly 
drained. Some soils art! frequently flooded, and some 
are occasionally flooded. Soils in this group range from 
acid to alkaline. 

These soils are used for crops, pasture, and 
woodland. Soybeans, grain sorghum, cotton, and wheat 
are the major crops. Improved pastures are mainly 
improved bermudagrass or tall fescue. 

Good stands of cottonwood, pecan, bois d'arc, elm, 
and hackberry grow in woodland areas along the Red 
River. In the Sulphur River bottom, the trees are mainly 
water oak, willow oak, green ash, elm, and hackberry. 

The soils of these units are poorly suited to urban and 
recreational development. The hazard of flooding, high 
shrink-swell, and wetness are the most limiting features. 

7. Gladewater-Texark 

Poorly drained, very slowly permeable clayey soils that 
are frequently flooded 

This map unit is made up of dominantly nearly level 
soils that have slopes of 0 to 1 percent. It covers about 
8 percent of the county. Gladewater soils make up about 
40 percent of the unit; Texark soils, about 11 percent; 
and other soils, about 49 percent. 

Gladewater soils are poorly drained and on broad, 
nearly level bottom land. Typically, these soils have a 
surface layer that is very dark gray, neutral clay about 5 
inches thick. The subsoil, which extends to a depth of 
about 42 inches, is clay. It is slightly acid and gray in the 
upper part and medium acid and dark gray in the lower 
part. The underlying layer, which extends to a depth of 
72 inches or more, is gray, strongly acid clay. 

Texark soils are nearly level, and poorly drained. They 
are on broad bottom land. These soils have a surface 
layer that is very dark gray, neutral clay about 16 inches 
thick. The next layer to a depth of 80 inches or more is 
clay. It is dark gray and medium acid in the upper part, 
gray and very strongly acid in the middle part, and gray 
and medium acid in the lower part. 

Other soils in this unit are the deep, poorly drained 
Adaton soils and the somewhat poorty drained Sawyer 
soils on uplands; the deep Amy, Sardis, and Thenas 
soils on narrow flood plains; and the deep, clayey 
Bryarly and Woodtell soils on side slopes adjacent to 
flood plains. Most of these soils are used for woodland 
and for wildlife habitat. 

The soils in this map unit are poorty suited to crops. 

11 

Frequent flooding is the main hazard. 
These soils are moderately well suited to pasture. Tall 

fescue is one of the best adapted grasses because of its 
tolerance to wetness. 

These soils are well suited to woodland. Wetness and 
flooding limit this map unit to hardwoods. 

These soils are poorly suited to urban and recreational 
development. Frequent flooding and wetness are the 
main restrictive features. 

8. Blllyhaw-Perry 
Somewhat poorly drained and poorly drained, vety slowly 
permeable clayey soils that are rarely or occasionally 
flooded 

This map unit is made up of dominantly nearly level 
soils that have slopes of 0 to 1 percent. A few areas of 
Billyhaw soils are gently sloping and have slopes of 1 to 
5 percent. This map unit makes up about 8 percent of 
the county. Billyhaw soils make up about 55 percent of 
the unit; Perry soils, about 15 percent; and other soils, 
the remaining 30 percent. 

Billyhaw soils are somewhat poorly drained and nearly 
level and gently sloping. They are on broad bottom land. 
Typically, these soils are clay to a depth of about 57 
inches. Below this to a depth of about 80 inches or more 
is silt loam. In the upper part, the soil profile is dark 
brown and neutral. It grades to reddish brown and 
moderately alkaline in the lower part. 

Perry soils are poorly drained and nearly level. They 
are on slightly depressed bottom land. Typically, these 
soils have a surface layer that is dark gray, medium acid 
clay about 4 inches thick. The subsoil to a depth of 80 
inches or more is clay. It is gray and slightly acid in the 
upper part of the subsoil, and it is dark reddish brown 
and moderately alkaline with concretions of calcium 
carbonate in the lower part. 

Other soils in this unit are the deep, loamy Dardanelle 
and Severn soils on low rises and ridges; the deep, 
clayey Muldrow and Roebuck soils in somewhat 
depressed areas close to creeks and bayous; and the 
deep, nearly level, clayey Redlake soils on broad, bottom 
land. 

Most of the soils in this map unit are used for crops. A 
few scattered areas are used for woodland and pasture. 
These soils are moderately well suited to cultivated 
crops. Soybeans and cotton are the main crops. 
Wetness is the main limiting feature. 

These soils are suited to pasture. Improved 
bermudagrass and tall fescue mixed with white clover is 
a common pasture mixture. 
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These soils are well suited to woodland. Cottonwood 
and other hardwood trees are well suited. 

These soils are poorly suited to urban and recreational 
de~elopment. The main restrictive features are high 
shnnk-swell, clayey texture, and wetness. 

9. Severn 

Well drained, moderately rapidly permeable loamy soils 
that are rarely flooded 

'This map unit is made up of dominantly nearly level 
sOils on bottom land. Slopes are 0 to 1 percent. The unit 
covers about 5 percent of the county. Severn soils make 
up about 53 percent of the unit, and other minor soils 
make up the remaining 47 percent. 

Severn soils are well drained and nearly level. They 
are on bottom land. Typically, these soils have a surface 
layer of reddish brown, moderately alkaline very fine 
sandy loam about 8 inches thick. The next layer to a 
depth of 65 inches or more is yellowish red, moderately 

alkaline very fine sandy loam stratified with other colors 
and textures. 

Other soils in this unit are the deep, loamy Dardal1elle 
soils on low rises; the deep, sandy Kiomatia soils on 
undulating bottom land; and the deep, clayey Redlake 
and Roebuck soils on slightly depressed bottom. land. 

The soils in this map unit are used almost entirely for 
crops. These soils are well suited to cultivated crops. 
The main crops are soybeans, cotton, grain sorghum, 
wheat, and oats. 

These soils are well suited to pasture. Improved 
bermudagrass is the main grass. White clover is also 
adapted to this soil. Some areas are in alfalfa meadows 
that are used for hay. 

These soils are well suited to woodland. Cottonwood 
and other adapted hardwoods grow rapidly. 

These soils are moderately well suited to most urban 
development. The main limitation is the hazard of 
flooding. These soils are well suited to recreational 
development. 



detailed soil map units 
.The map units on the detailed soil maps at the back of 

this survey represent the soils in the survey area. The 
map unit descriptions in this section, along with the soil 
maps, can be used to determine the suitability and 
potential of a soil for specific uses. They also can be 
used to plan the management needed for those uses. 
More information on each map unit, or soil, is given 
under "Use and management of the soils." 

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

A number identifying the soil precedes the map unit 
name in the soil descriptions. Each description includes 
general facts about the soil and gives the principal 
hazards and limitations to be considered in planning for 
specific uses. 

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

Soils of one series can differ in texture of the surface 
layer or of the underlying material. They also can differ in 
slope, stoniness, degree of erosion, and other 
characteristics that affect their use. On the basis of such 
differences, a soil series is divided into soil phases. Most 
of the areas shown on the detailed soil maps are phases 
of soil series. The name of a soil phase commonly 
indicates a feature that affects use or management. For 
example, Ruston fine sandy loam, 3 to 8 percent slopes, 
is one of several phases in the Ruston series. 

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

A soil complex consists of two or more soils in such 
an intricate pattern or in such small areas that they 
cannot be shown separately on the soil maps. The 
pattern and proportion of the soils are somewhat similar 
in all areas. Wrightsville-Rodessa complex is an 
example. 

Most map units include small scattered areas of soils 
other than those for which the map unit is named. Some 
of these included soils have properties that differ 
substantially from those of the major soil or soils. Such 
differences could significantly affect use and 
management of the soils in the map unit. The included 
soils are identified in each map unit description. Some 
small areas of strongly contrasting soils are identified by 
a special symbol on the soil maps. 
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Table 5 gives the acreage and proportionate extent of 
each map unit. Other tables (see "Summary of tables") 
give properties of the soils and the limitations, 
capabilities, and suitabilities for many uses. The Glossary 
defines many of the terms used in describing the soils. 

soli descriptions 

1-Adaton-Muskogee complex. The nearly level 
soils in this complex are on uplands with mounds. 
Slopes range from 0 to 2 percent. Areas of this soil 
complex are broad and irregular in shape. They range 
from 20 to over 1,000 acres and average about 200 
acres. 

This complex is about 70 percent Adaton soils, 20 
percent Muskogee soils, and 10 percent other soils. The 
surface is smooth to weakly concave. 

This complex is characterized by flats of Adaton silt 
loam and circular mounds of Muskogee soils in a 
random pattern. The mounds are 2 to 3 feet high, 40 to 
100 feet in diameter, and 100 to 200 feet apart. Areas of 
these soils are so intermingled that they could not be 
shown separately at the scale selected for mapping. 

Typically, the Adaton soil has a surface layer of brown, 
slightly acid silt loam about 6 inches thick. The subsoil 
extends to a depth of 80 inches or more. It is very 
strongly acid, mottled grayish, brownish, and yellowish 
clay loam in the upper part and very strongly acid 
brownish and grayish silty clay in the lower part. 

The Adaton soils are poorly drained. A water table is 
at the surface during the winter and spring. Water ponds 
on the surface for 2 to 3 weeks during the wet 
season. Runoff is slow, and permeability is slow. 
Available water capacity is high. The rooting zone is 
deep, but excess water inhibits the movement of air and 
plant roots. The erosion hazard is slight 

Typically, the Muskogee soil has a surface layer of 
brown, slightly acid silt loam that is 6 inches thick. 
Below this, to a depth of 10 inches, is yellowish brown, 
strongly acid silt loam. The subsoil extends to a depth of 
80 inches or more. It is yellowish brown, very strongly 
acid silt loam in the upper part, yellowish brown, very 
strongly acid silty clay loam with light brownish gray 
mottles in the middle part, and mottled brownish and 
reddish very strongly acid clay in the lower part 

The Muskogee soils are moderately well drained. 
Runoff and permeability are slow. Available water 
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capaci~ is ~igh. The rooting zone is deep. The erosion 
hazard IS slight. 
. I~clude~ with this complex in mapping are areas of 

similar sOils that are better drained. Also included in the 
spac~s between mounds are areas of Wrightsville soils. 
The Included soils make up about 10 percent of the 
mapped areas. 

Most areas of this complex are used for pasture and 
woodland. 
~hese soils are moderately well suited to pastures of 

white clover and fescue. Proper grazing and the addition 
of fertilizers and lime are needed. 

These soils are well suited to hardwood trees such as 
water oak, willow oak, red oak, and sweetgum. Some 
woodland areas that are managed properly have good 
stand~ of lob~olly pine. Woodland management, such as 
selective cutting, removal of undesirable trees and 
shrubs, and protection from fire, increases timber 
production. . 

These soils are moderately well suited to crops such 
as soybeans and corn. Poor drainage and a high water 
table are the main limiting features. A drainage system is 
needed, but suitable outlets are often difficult to locate. 
Crop residue left on or near the soil surface aids water 
infiltration and maintains organic matter content. The 
addition of lime and complete fertilizers increases 
production. 

These soils are poorly suited to urban development. 
Wetness is the main limitation. Low strength is a 
limitation for local roads and streets. These soils are 
poorly suited to recreational development because of 
wetness. 

This complex is in capability subclass Illw; Adaton part 
is in woodland group 2w and Muskogee part in woodland 
group 30. 

2-Alusa loam. This nearly level soil is on upland 
prairies and savannahs. Slopes range from 0 to 1 
percent. The soil areas are broad and irregular in shape. 
They range from 50 to about 1 ,000 acres and average 
about 300 acres. 

Typically, this soil has a surface layer of dark grayish 
brown loam about 6 inches thick. Below this is grayish 
brown loam about 5 inches thick. The subsoil extends to 
a depth of 80 inches or more. It is clay that is grayish 
brown in the upper part, gray in the middle part, and light 
gray in the lower part. This soil is medium acid to very 
strongly acid. 

Alusa loam is poorly drained. A water table is at or 
near the surface during the winter and spring. Runoff is 
slow, and permeability is very slow. Available water. 
capacity is high. The rooting zone is deep. The erosion 
hazard is slight. This soil shrinks and cracks when dry. 

I ncluded with this soil in mapping are smal~ areas of 
Adaton, Annona, and Wrightsville soils. Also In~luded on 
mounds are small areas of soils that have a thick 
surface layer. Included soils make up less than 25 
percent of any mapped area. 

Soil survey 

This Alusa soil is used mainly for crops and pasture. 
This soil is mo(Jerately well suited to past~re. resc~e 

and white clover can be established and maIntained If 
they are properly fertilized and if rotation grazing is used 
(fig. 5). 

This soil is moderately well suited to woodland. Trees 
such as loblolly pine, water oak, and sweetgum can be 
grown. Proper management, such as selective cuttin~, 
removal of undesirable trees and shrubs, and protection 
from fire, aids in establishing and maintaining the 
woodland. 

This soil is moderately well suited to soybeans, oats, 
and grain sorghum. Poor drainage and clayey texture are 
the main limiting features. A drainage system is needed. 
Crop residue left on the soil surface aids water infiltration 
and maintains organiC matter content. The addition of 
lime and a complete fertilizer increases crop yields. 

This soil is poorly suited to urban and recreational 
development. Wetness, high shrink-swell, and very slow 
permeability are the main limiting features. Low strength 
is a limitation for local roads and streets. 

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

3-Amy silt loam, frequently flooded. This nearly 
level soil is on flood plains along local streams. Slopes 
range from 0 to 1 percent. Soil areas are mainly long 
and narrow and follow the meanders of the creeks. They 
range from 20 to several hundred acres and average 
about 200 acres. 

Typically, this soil has a surface layer of dark grayish 
brown, very strongly acid silt loam about 4 inches thick. 
Below this is light brownish gray, strongly acid loam 
about 14 inches thick. The subsoil extends to a depth of 
65 inches or more. To a depth of about 42 inches it is 
strongly acid and very strongly acid gray loam that has 
brownish mottles. In the lower part it is very strongly acid 
silt loam that is light brownish gray. 

This soil is poorly drained. A water table is at or near 
the soil surface during the wet season. This soil floods 
two to four times a year for brief periods. Runoff and 
permeability are slow. Available water capacity is high. 
The rooting zone is deep. The erosion hazard is slight. 

Included with this soil in mapping are small areas of 
the similar Thenas and Sardis soils. Included soils make 
up less than 25 percent of any mapped area. 

This Amy soil is used mainly for woodland and 
pasture. 

This soil is moderately well suited to pasture. 
Bahiagrass, fescue, and whit~ ~Iover can be successfully 
grown if they are properly fertIlized and if proper grazing 
is used. 

This soil is well suited to trees such as loblolly pine, 
green ash, and sweetgum. Woodland management such 
as selective cutting, removal of undesirable trees a~d 
shrubs, and protection from fire, increases timber 
production. 
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Figure 5.-Large round rolls of Pensacola bahiagrass hay on Alusa loam. 

This soil is poorly suited to crops. Frequent flooding 
and poor drainage are the main limiting features. 

This soil is poorly suited to most urban and 
recreational development. Frequent flooding and 
wetness are the main limiting features. 

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

4-Annona loam, 1 to 3 percent slopes. This gently 
sloping soil is on uplands. Slopes average about 2 
percent. Soil areas are broad and irregular in shape. 
They range from 20 to 500 acres in size and average 
about 200 acres. 

Typically, this soil has a surface layer of very dark 
grayish brown loam about 2 inches thick. Below this is 
brown loam about 10 inches thick. The subsoil extends 
to a depth of 80 inches or more. It is clay that is mottled 
in shades of red, brown, and gray in the upper part and 
is grayish brown in the lower part. This soil is slightly 
acid to very strongly acid. 

This Annona soil is somewhat poorly drained. Runoff 
is slow, and permeability is very slow. Available water 
capacity is high. The rooting zone is deep, but the clayey 
subsoil restricts the movement of roots, water, and air. 
The erosion hazard is moderate. 

Included with this soil in mapping are small areas of 
Adaton, Alusa, and Sawyer soils. Also included on 
mounds are a few areas of soils that have a thick 
surface layer. Included soils make up less than 15 
percent of any mapped area. 

This Annona soil is used mostly for pasture and 
woodland. 

This soil is moderately well suited to pasture. Proper 
fertilizing, the addition of lime, and proper grazing are 
necessary to produce moderate yields of improved 
grasses. Improved bermudagrass, bahiagrass, and 
fescue are adapted to this soil as well as white and 
arrowleaf clovers. 

This soil is moderately well suited to crops such as 
soybeans, grain sorghum, and corn. The hazard of 
erosion and low fertility are the main limiting features. 
Crop residue and cover crops left on the soil surface 
help maintain soil tilth and organic matter content. 
Erosion control is needed. The addition of lime and a 
complete fertilizer increases yields. 

The soil is moderately well suited to trees such as 
loblolly pine, red oak, and sweetgum. Proper woodland 
management, such as selective cutting, removal of 
undesirable trees and shrubs, and protection from fire, 
increases timber yields. 
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This soil is poorly suited to most urban development. 
High shrink-swell and wetness are the main limiting 
features. 

This soil is well suited to paths and trails, but it is 
poorly suited to picnic areas and campgrounds because 
of very slow premeability. 

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

5-Ashford clay. This nearly level soil is in broad, flat 
areas of uplands. Soil areas are irregular in shape. They 
range from 50 to over 1,000 acres and average about 
300 acres. 

Typically, the surface layer is light olive gray, slightly 
acid clay about 4 inches thick. The subsoil extends to a 
depth of 80 inches or more. It is gray, very strongly acid 
clay that is mottled with reds and brown in the upper 
part and is olive gray, strongly acid clay in the lower part. 

This soil is poorly drained. A high water table is at or 
near the surface during the cool season. Runoff and 
permeability are very slow. Available water capacity is 
high. The rooting zone is deep, but the movement of 
roots, water, and air is restricted by the clayey texture. 
The erosion hazard is slight. 

Included with this soil in mapping are small areas of 
Wrightsville and Bryarly soils. These included soils make 
up about 10 percent of any mapped area. 

This Ashford soil is used mainly for hardwood forest 
and wildlife habitat, but a small percent is used for crops 
and pasture. 

This soil is moderately well suited to pasture and to 
plants such as fescue and bahiagrass. Proper fertilization 
and proper grazing increase yields. 

This soil is moderately well suited to hardwood trees 
such as southern red oak and water oak. Proper 
woodland management, such as control of undesirable 
hardwood, selective harvesting, and fire protection, is 
needed to increase timber yields. 

This soil is moderately well suited to crops. Soybeans 
is one of the main crops. Poor drainage, very slow 
permeability, and clay texture are the main limiting 
features. The addition of lime and a complete fertilizer is 
needed for good yields. Cover crops and plant residue 
left on the surface of the soil help to maintain organic 
matter content and soil tilth. A drainage system is 
needed for best yields. 

This soil is poorly suited to urban and recreational 
development. Wetness and high shrink-swell are the 
main limitations. Low strength is a limitation for local 
roads and streets. 

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

6-Billyhaw clay, 0 to 1 percent slopes. This nearly 
level soil is on flood plains. Soil areas are irregular in 
shape. They range from 100 to over 1,000 acres and 
average about 600 acres. 

Typically, the surface layer is neutral clay about 25 
inches thick. It is dark brown in the upper part and dark 
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red~ish bro.wn in the lower part. Below this, to a depth of 
57 Inches, IS reddish brown calcareous moderately 
~Ikaline clay. T~e underlying material to' a depth of 75 
Inches or more IS reddish brown calcareous, moderately 
alkaline silt loam that contains f~w thin strata of reddish 
brown silty clay loam. 

This soil is somewhat poorly drained. A water table is 
near the surface for brief periods during the cool season. 
Runoff is slow to very slow, and permeability is very 
slow. Available water capacity is high. The rooting zone 
is deep, but the movement of water, air, and plant roots 
is restricted by the clayey texture throughout. The 
erosion hazard is slight. This soil shrinks and cracks 
when dry (fig. 6). 

Included with this soil in mapping are small areas of 

Figure 6.-Profile of Billyhaw clay, 0. to 1 per?ent slopes. 
Note large cracks extendIng deep Into the profile. 
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Redlake, Perry, and Muldrow soils. These included soils 
make up less than 15 percent of the mapped acreage. 

Most of this Billyhaw soil is used for crops. Some 
areas are in improved pastures. 

This soil is well suited to pasture. Tall fescue, 
bermudagrass, and white clover produce high yields if 
they are properly fertilized and properly grazed. 

This soil is well suited to trees such as eastern 
cottonwood, green ash, water oak, and willow oak. 
Proper woodland management, such as selective cutting, 
removal of undesirable trees and shrubs, and protection 
from fire, increases timber production. 

This soil is moderately well suited to crops such as 
soybeans and cotton (fig. 7). Wetness is the main 
limiting feature. A drainage system is needed to take 
away excess water. Crop residue left on the soil surface 
aids water infiltration and maintains organic matter 
content. Selective fertilization increases crop yields. 

This soil is poorly suited to recreational and urban 
development. Wetness and high shrink-swell are main 
limitations. Low strength is an additional limitation for 
local roads and streets. 

This soil is in capability subclass IIw; woodland group 
2w. 
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7-Blllyhaw clay, 1 to 5 percent slopes. This gently 
sloping soil is on flood plains. Soil areas are long and 
narrow and lie along drains and around oxbow lakes. 
They range from 50 to several hundred acres and 
average about 150 acres. 

Typically, the surface layer is dark brown, neutral clay 
about 13 inches thick. The next layer is dark reddish 
brown, moderately alkaline clay about 31 inches thick 
that is calcareous and has a few concretions of calcium 
carbonate in the lower part. Below this to a depth of 72 
inches or more is reddish brown, moderately alkaline 
clay. 

This soil is somewhat poorly drained. It rarely floods. 
Runoff is medium, and permeability is very slow. 
Available water capacity is high. The rooting zone is 
deep, but the movement of water, air, and plant roots is 
restricted by the clayey texture. The erosion hazard is 
moderate. 

Included with this soil in mapping are small areas of 
Billyhaw clay, 0 to 1 percent slopes, which make up less 
than 10 percent of any mapped area. 

This Billyhaw soil is used mainly for crops and pasture. 
This soil is moderately well suited to pasture. Tall 

fescue, bermudagrass, and white clover produce 

Figure '.-Soybeans growing on Billyhaw clay, 0 to 1 percent slopes. 
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moderate yields if they are properly fertilized and if 
properly grazed. 

This soil is well suited to trees such as eastern 
cottonwOOd. green ash. water oak and willow oak 
Proper woodland management. su'ch as selective ~utting 
remo~al 0.1 undesirable trees and shrubs. and protection • 
from !,re. ~n~reases timber production. 

ThiS sOil IS moderately well suited to crops such as 
so~beans and cotton. Close growing crops and crop 
residue I~ft on the soil surface reduce the erosion 
hazard. aid wat~r infiltration. and maintain organic matter 
cont~nt. ~e.lectlve fertilization increases crop yields. 

ThiS sOil IS p<?orly s~ited to urban development. . 
Wetness, and high shnnk-swell are main limitations. Low 
strength IS also a main limiting feature for local roads 
and streets. 

This soil is poorly suited to recreational development. 
Wetness. very slow permeability. and clayey texture are 
the main limiting features. 

This soil is in capabilty subclass lIIe; woodland group 
2w. 

8-Blevins silt loam, 1 to 3 percent slopes. This 
gently sloping soil is on uplands. Soil areas are irregular 
in shape. They range from 50 to several hundred acres 
and average about 80 acres. 

Typically. this soil has a surface layer of yellowish 
brown. slightly acid silt loam about 8 inches thick. Below 
this is light yellowish brown. medium acid silt loam. The 
subsoil extends to a depth of 80 inches or more. It is 
very strongly acid clay loam that is yellowish brown with 
some yellowish mottles in the upper part and grayish 
mottles in the lower part. 

This soil is well drained. Runoff is medium. and 
permeability is moderate. Available water capacity is 
high. The rooting zone is deep. The erosion hazard is 
slight. 

Included with this soil in mapping are> small areas of 
Rosalie and Sawyer soils. which make up less than 20 
percent of the mapped acreage. 

This Blevins soil is used mainly for pasture and crops. 
This soil is moderately well suited to pasture plants 

such as bermudagrass. bahiagrass. tall fescue. crimson 
clover. and arrowleaf clover. Low fertility is the main 
limiting feature. Proper grazing and the addition of lime 
and fertilizer increase forage yields. 

This soil is well suited to trees such as loblolly pine. 
sweetgum. and southern red oak. Woodland 
management. such as selective cutting. removal of 
undesirable trees and shrubs. and protection from fire. 
increases timber production. 

This soil is moderately well suited to crops such as 
soybeans. corn. and grain sorghum. Soil fertility and the 
hazard of erosion are the limiting features. TerracE!s 
decrease soil washing. Crop residue left on the soli 
surface helps to maintain the organic matter ~ontent. 
Lime and complete fertilizers incre~se crop Yields. 

This soil is well suited to recreational development. 
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This soil is in capability subclass lie; woodland group 
20. 

9-Bryarly clay loam, 1 to 5 percent slopes. This 
gently sloping soil is on uplands. Soil areas are broad 
and irregular in shape. They average about 300 acres. 

Typically the surface layer is very dark grayish brown. 
medium acid clay loam about 3 inches thick. The subsoil 
extends to a depth of 80 inches or more. It is red. very 
strongly acid clay that has grayish mottles in the upper 
12 inches; light brownish gray. very strongly acid clay 
that has reddish and brownish mottles in the next 42 
inches; and brownish yellow. very strongly acid clay that 
has grayish mottles in the lower part. 

This soil is moderately well drained. Runoff is medium. 
and permeability is very slow. Available water capacity is 
high. The rooting zone is deep. but the movement of 
water. air. and plant roots is restricted because of the 
clayey subsoil. The erosion hazard is moderate. 

Included with this soil in mapping are small areas of 
Annona. Wrightsville. Ashford. and Woodtell soils. The 
included soils make up as much as 10 percent of any 
mapped area. 

This Bryarly soil is used mainly for woodland and small 
acreages are used for pasture and crops. 

This soil is poorly suited to pasture. Bermudagrass. 
fescue. and arrowleaf clover are the main pasture plants. 
Proper grazing and the addition of lime and fertilizers 
increase yields. 

This soil is poorly suited to woodland. Loblolly pine. 
slash pine. southern red oak. and sweetgum are the 
main species on this soil. Woodland management. such 
as selective cutting. removal of undesirable trees and 
shrubs. and protection from fire. increases timber 
production. 

This soil is poorly suited to crops. Soybeans. grain 
sorghum. and oats are the main crops. Low fertility. the 
clayey subsoil. and the hazard of erosion are the main 
limiting features. Intensive management is needed. Plant 
residue left on the soil surface helps to maintain organic 
matter content and improves the movement of water. 
roots. and air through the soil. Erosion control. such as 
terracing and contour farming. reduces soil washing. 
Complete fertilizers and liming increase crop production. 

This soil is poorly suited to urban development. High 
shrink-swell and clay loam texture are the main 
limitations. Low strength is also a main limiting feature 
for local roads and streets. 

This soil is poorly suited to recreational developments 
such as camp areas and playgrounds. The very slow 
permeability is the main limiting feature. This soil is well 
suited to picnic areas and paths and trails. 

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

1O-Dardan~~le loam, 0 to ,1 percent slopes. This 
nearly level soli IS on flood plainS. Soil areas are irregular 
in shape. They are mostly between 50 and 200 acres 
and average about 150 acres. 
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Typically, this soil has a surface layer of very dark 
grayish brown, slightly acid loam about 8 inches thick. 
The subsoil extends to a depth of 70 inches or more. It 
is dark brown, neutral clay loam in the upper 18 inches· 
dark reddish brown, neutral loam that has dark reddish' 
brown mottles in the middle 22 inches; and reddish 
brown, neutral loam in the lower part. 

This soil is well drained. It floods rarely for brief 
periods. Runoff is slow, and permeability is moderate. 
Available water capacity is high. The root zone is deep 
and easily penetrated by roots, water. and air. The 
erosion hazard is slight. 

Included with this soil in mapping are small areas of 
Severn, Billyhaw, and Redlake soils. These included 
soils make up less than 15 percent of any mapped area. 

This Dardanelle soil is used for crops and pasture. 
This soil is well suited to pasture plants such as 

bermudagrass, tall fescue, and arrowleaf clover. 
Fertilizers high in nitrogen increase production. 

This soil is well suited to trees such as cottonwood. 
black walnut, pecan. and sweetgum. Proper woodland 
management, such as selective cutting. removal of 
undesirable trees and shrubs, and protection from fire, 
increases timber production. 

This soil is well suited to soybeans, cotton. and corn. 
Crop residue left on the soil surface helps to maintain 
organic matter content. Fertilizers can increase 
production. 

This soil is moderately well suited to urban 
development. Shrinking and swelling is a limitation for 
small commercial buildings. Low strength is a limitation 
for roads and streets. 

This soil is well suited to recreational development. 
This soil is in capability class I; woodland group 10. 

11-Darden loamy fine sand, 1 to 8 percent slopes. 
This sandy soil is on upland knolls and divides between 
streams. Soil areas are irregular in shape. They range 
from 20 to 120 acres and average about 40 acres. 

Typically. this soil has a surface layer of brown. slightly 
acid loamy fine sand about 8 inches thick. The next layer 
is dark yellowish brown. medium acid loamy fine sand 
about 6 inches thick. The next 39 inches is brown, 
strongly acid loamy fine sand. The next layer to a depth 
of 80 inches or more is strong brown. neutral loamy fine 
sand. 

This soil is excessively drained. Runoff is very slow, 
and permeability is rapid. Available water capacity is low. 
The rooting zone is deep. and the erosion hazard is 
slight. 

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

This Darden soil is used for pasture, woodland, and 
crops. 

This soil is moderately well suited to pasture plants 
such as bermudagrass, bahiagrass, crimson clover, and 
arrowleaf clover. Proper grazing and frequent 
applications of complete fertilizer increase yields. 

This soil is moderately well suited to trees such as 
loblolly and slash pine. Proper woodland management, 
such as selective cutting, removal of undesirable trees 
and shrubs, and protection from fire, increases timber 
production. 

This soil is moderately well suited to crops such as 
soybeans and watermelons. Low fertility and 
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droughtiness are the main limiting features. Plant . 
residues left on the soil surface help to maintain organIC 
matter content and conserve moisture. Ume and 
frequent applications of fertilizers can increase yields. 

This soil is well suited to most urban development. 
Caving of cutbanks is a problem in excavation. 

This soil is moderately well suited to recreational 
development. The sandy texture is the main limiting 
feature. 

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

12-Darden loamy fine sand, 8 to 12 percent 
slopes. This strongly sloping sandy soil is along streams. 
Soil areas are long and narrow. They range from 10 to 
100 acres and average about 20 acres. 

Typically, this soil has a surface layer of dark yellowish 
brown, strongly acid loamy fine sand about 5 inches 
thick. Below this to a depth of 25 inches is yellowish 
brown, very strongly acid loamy fine sand. The next layer 
to a depth of 80 inches or more is strong brown, very 
strongly acid loamy fine sand. 

This soil is excessively drained. Runoff is very slow, 
and the permeability is rapid. Available water capacity is 
low. The rooting zone is deep. The erosion hazard is 
slight. 

Included with this soil in mapping are small areas of 
Rosalie loamy fine sand. Also included are areas of soils 
that are similar to the Darden soils that have a sandy 
clay loam layer below a depth of 60 inches. The included 
soils make up less than 20 percent of any mapped area. 

This Darden soil is used for pasture and woodland. 
It is poorly suited to pasture. The main pasture plants 

are bermudagrass, bahiagrass, crimson clover, and 
arrowleaf clover. Proper grazing and frequent 
applications of a complete fertilizer can increase 
production. 

This soil is moderately well suited to trees such as 
loblolly and slash pine. Proper woodland management, 
such as selective cutting. removal of undesirable trees 
and shrubs, and protection from fire, increases timber 
production. 

Droughtiness and low fertility are the main limiting 
features for crops. Soybeans and watermelons are the 
main crops. 

Crop residue left on or near the surface of the soil 
helps to maintain organic matter content. Additions of 
lime and frequent additions of a complete fertilizer can 
increase production. 

This soil is moderately well suited to most urban and 
recreational development. Sandy texture and slope are 
the limiting features. 
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This soil is in capability subclass IVe; woodland group 
3s. 

13-Eylau very fine sandy loam, 0 to 3 percent 
slopes. This nearly level to gently sloping soil is on 
broad interstream divides on' uplands. Soil areas are 
irregular in shape. They range from 20 to several 
hundred acres and average about 75 acres. 

Typically, the surface layer is dark grayish brown, 
slightly acid very fine sandy loam about 6 inches thick. 
Below this is brown, medium acid very fine sandy loam 
about 6 inches thick. The subsoil extends to a depth of 
80 inches or more. It is very strongly acid sandy clay 
loam that is strong brown in the upper part, brownish 
yellow in the middle part, and mottled with red, brown, 
and gray in the lower part. 

This soil is moderately well drained. Runoff is slow, 
and permeability is moderately slow. Available water 
capacity is high. The rooting zone is deep. The erosion 
hazard is slight to moderate. 

Included with this soil in mapping are small areas of 
Blevins and Sawyer soils. These included soils make up 

_ less than 20 percent of any mapped area. 
This Eylau soil is used for crops, pasture, and 

woodland. 
This soil is well suited to pasture plants such as 

bermudagrass, bahiagrass, crimson clover, and arrowleaf 
clover. Proper grazing and the addition of fertilizers 
increase production. 

This soil is moderately well suited to trees such as 
loblolly and slash pine. Proper woodland management, 
such as selective cutting, removal of undesirable trees 
and shrubs, and protection from fire, increases timber 
production. . . 

This soil is moderately well sUited to crops. The main 
crops are soybeans, grain sor~~um, and cor~. T.h~ . 
hazard of erosion and low fertility are the main limiting 
features. Terraces and contour tillage help control 
erosion. Crop residue left on the soil ~~rface h.elps to 
maintain organic matter content. Addltl~ns of lime and 
complete fertilizer can increase production. 

This soil is moderately well suited to urban and 
recreational development. Wetness and very slow 
permeability are the main limiting features. Low strength 
is also a main limitation for local roads and streets. 

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

14-Eylau-Urban land complex, 0 t~ 3 percent 
slopes. This complex is on uplands. SOil areas are 
irregular in shape. They range from 20 to 200 acres and 
average about 50 acres. I ., 

This complex consists of about 60 percent Ey. au SOl s, 
30 percent Urban land, and 1 0 perce~t oth~r solis. Areas 

of these soils and Urban land ar~e~yO ~~!~~~~~::ds!7:~ted 
they could not be shown separa 
for mapping. . rf ce layer of dark 

T~piCaIlY, the T-y~~yS~::~!~ ~~e ~andY loam about 6 
graYish brown, s Ig 
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inches thick. Below this is brown, medium a~id very fine 
sandy loam about 6 inches thick .. The subsoil exte~ds to 
a depth of 80 inches or more. It IS very strongly aCid . 
sandy clay loam that is strong brown In th~ ~pper part, It 
is brownish yellow in the middle part, and It IS mottled 
with red, brown, and gray in the lower part. . 

Eylau soils are moderately well drained. Run!lff IS 
slow, and permeability is moder~tely slo~. Available 
water capacity is high. The rooting zone IS deep. The 
erosion hazard is slight to moderate. 

Urban land consists of areas of structures and 
disturbed areas in which the soil has been so altered or 
obscured that classification is not practical. The main 
works and structures that cover the areas are office 
buildings, warehouses, railroad yards, schools, churches, 
dwellings, garages, sidewalks, driveways. streets, and 
paved parking lots. Also included are areas that have 
been disturbed by cutting, filling, or grading. 

Included with this complex in mapping are areas of 
Saffel, Sawyer, and Sacul soils. Included soils make up 
less than 15 percent of any mapped area. 

The soils in this map unit are moderately well suited to 
most urban development. Wetness is the main limitation 
and low strength is also a limiting feature for local .roads 
and streets. Information about the use of these solis for 
urban development is contained in the sections on 
engineering and recreation. . .. 

This complex is not placed In a capability subclass or 
woodland group. 

15-Ferris clay, 5 to 12 percent slopes. T~is sloping 
and strongly sloping soil is on convex upland ridges and 
slopes along drainageways. Soil areas are long and 
narrow. They average about 100 acres. . 

Typically. this soil has a surface layer of d!lrk graYish 
brown. mildly alkaline clay about 3 inches thick. Below 
this, to a depth of about 58 inches, is moderately 
alkaline clay that is light olive brown in the upper part 
and mottled grayish and brownish in the lower part. 
Below this, to a depth of 70 inches or more is ~ottled 
grayish and brownish, moderately alkaline stratified clay 
and shale. 

The soil is well drained. Runoff is rapid, and 
permeability is very slow. Available water capacity is 
high. The rooting zone is deep, but the movement of 
roots water, and air is restricted because of the clayey 
textu;e throughout. The erosion hazard is severe. 

Included with this soil in mapping are small areas of 
Morse and McKamie soils. Also included are small 
eroded areas in which shale is exposed. The included 
soils and eroded areas make up less than 20 percent of 
any mapped area. 

This Ferris soil is used for pasture. 
This soil is poorly suited to pasture. The main plants 

are bermudagrass and black medic. Proper grazing and 
selective fertilization increase production. Cultivation of 
this soil is not recommended because of the severe 
erosion hazard. 
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This soil is poorly suited to most urban development. 
High shrink-swell and clayey texture are the main limiting 
features. Low strength is also a main limitation for local 
roads and streets. This soil is moderately well suited to 
recreational development. Clayey texture, very slow 
permeability, and slope are the main limitations. 

This soil is in capability subclass Vie; woodland group 
not assigned. 

16-Gladewater clay, frequently flooded. This 
nearly level soil is on flood plains. Slopes are less than 1 
percent. Soil areas are long. They are mostly 300 to 
1,000 acres and average about 800 acres. 

Typically, the surface layer is very dark gray, neutral 
clay about 5 inches thick. The subsoil, which extends to 
a depth of about 42 inches, is clay that is slightly acid 
and gray in the upper part and medium acid and dark 
gray in the lower part. The underlying material to a depth 
of 72 inches or more is gray, strongly acid clay. 

This soil is poorly drained. It floods two to four times a 
year for long periods of 7 days to a month. Runoff is 
very slow, and permeability is very slow. Available water 
capacity is high. The rooting zone is deep, but the 
movement of water, roots, and air is restricted because 
of the clayey texture. The erosion hazard is slight. 

Included with this soil in mapping are small areas of 
Texark soils, which make up less than 10 percent of the 
mapped acreage. 

This Gladewater soil is mostly in woodland. A few 
areas are used for pasture. 

This soil is moderately well suited to pasture. Fescue 
and bermudagrass are adapted grasses. ~roper ~razi~~ 
and selective fertilization increase production. ThiS SOil IS 
well suited to hardwood trees such as water oak and 
sweetgum. Proper woodland management, such as 
selective cutting, removal of undesirable trees and 
shrubs, and protection from fire, increases timber 
production. 

Cultivation of this soil is not recommended because of 
the flood hazard. 

This soil is poorly suited to urban and recreational 
development because of frequent flooding, shrinking and 
swelling, and clayey texture. Low strength is a limitation 
for local roads and streets. 

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

17-Klomatla loamy fine sand, frequently flooded. 
This nearly level and gently sloping sandy soil is on flood 
plains. Slopes range from 1 to 3 percent and average 
about 2 percent. The areas are long and narrow and 
generally parallel the stream channels. They range from 
50 to several hundred acres and average about 75 
acres. 

Typically, the surface lay~r is reddish brow~, 
moderately alkaline loamy fine sand about 3 Inches 
thick. The lower layer extends to a depth of about 72 
inches or more. It is brown, moderately alkaline loamy 
fine sand that contains thin strata of fine sandy loam. 
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This soil is well drained. It floods at least once a year 
for a period of 2 days to 7 days. Runoff is ~~, and 
permeability is rapid. Available water capaCity IS low. The 
root zone is deep and easily penetrated by roots, water. 
and air. The erosion hazard is slight. 

Included with this soil in mapping are small areas of a 
soil that is similar to the Kiomatia soils in use and 
management but has clayey strata bel<?w a depth of 3 
feet. Also included are small areas of nverwash, small 
creek channels. and oxbows. A few small areas of 
Severn soils are included. Included soils make up less 
than 25 percent of the mapped acreage. 

This Kiomatia soil is idle or used as pasture. 
This soil is moderately well suited to pasture. . 

Bermudagrass is the main pasture plant. Pr~ grazing 
and frequent applications of a complete fertilizer 
increase production. 

This soil is well suited to trees such as eastern 
cottonwood, black walnut, and sweetgum. Proper 
woodland management, such as selective cutting, . 
removal of undesirable trees and shrubs, and protection 
from fire, increases timber production. This soil is very 
poorly suited to crops because of the flood haz~d. 

This soil is poorly suited to urban and recreational 
development. Frequent flooding, seepage, and wetness 
are the main limiting features. 

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

18-McKamie loam, 1 to 5 percent slopes. This 
gently sloping soil is on ridges and slopes of old terraces 
along streams. Slopes average about 3 percent. Soil 
areas are long and narrow. They range from 20 to 100 
acres and average about 65 acres. 

Typically, this soil has a loam surface layer about 13 
inches thick. It is dark grayish brown in the upper part 
and brown in the lower part. The subsoil extends to a 
depth of 58 inches. It is red clay in the upper part and 
red sandy clay loam in the lower part. Below this to a 
depth of 80 inches or more is red fine sandy loam. This 
soil is slightly acid in the upper part and very strongly 
acid in the lower part. 

This soil is well drained. Runoff is medium. and 
permeability is very slow. Available water capacity is 
high. The root zone is deep; however. the clayey subsoil 
slows the movement of roots, water, and air. 

Included with this soil in mapping are small areas of 
Woodtell, Vesey, and Ruston soils. Included soils make 
up less than 20 percent of the mapped acreage. 

This McKamie soil is mostly in woodland. A few 
scattered areas are used for pasture. 

This soil is poorly suited to pasture. Bermudagrass. 
bahiagrass, crimson clover, and arrowleaf clover are 
common pasture plants. Proper grazing and the addition 
of a complete fertilizer increase production. 

This soil is moderately well suited to trees such as 
loblolly pine and slash pine. Proper woodland 
management. such as selective cutting, removal of 
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undesirable trees and shrubs, and protection from fire, 
increases timber production. 

This soil is moderately well suited to crops such as 
soybeans and small grains. Erosion hazard, low fertility, 
and very slow permeability are the main limiting features. 
Terraces and contour tillage help control erosion. Crop 
residue left on the soil surface aids water intake and 
helps to maintain organic matter content. The addition of 
lime and a complete fertilizer increases production. 

This soil is poorly suited to urban development. High 
shrink-swell is the main limiting feature. Low strength is 
also a main limitation for local roads and streets. 

This soil is well suited to recreational development 
such as picnic areas and paths and trails. It is 
moderately well suited to camp areas and playgrounds. 
Slope and very slow permeability are the main limiting 
features. 

This soil is in capability subclass IVe; woodland group 
3c. 

19-McKamie loam, 5 to 12 percent slopes. This 
sloping and strongly sloping soil is along stream 
terraces. Slopes average about 10 percent. Areas are 
long and narrow. They range from 30 to 200 acres and 
average about 100 acres. 

Typically, the surface layer is brown, strongly acid 
loam about 4 inches thick. The subsoil extends to a 
depth of about 54 inches. It is red clay, to a depth of 44 
inches, and is red, sandy clay loam in the lower part. 
The underlying material to a depth of about 74 inches or 
more is yellowish red sandy clay loam. This soil is 
medium acid to very strongly acid. 

This soil is well drained. Runoff is rapid, and 
permeability is very slow. Available water capacity is 
high. The root zone is deep; however, the clayey subsoil 
slows the movement of roots, water, and air. The erosion 
hazard is severe. 

Included with this soil in mapping are small areas of 
less sloping McKamie soils and small areas of Woodtell, 
Ruston, and Morse soils. The included soils make up 
less than 20 percent of the mapped acreage. 

Most of this McKamie soil is in woodland. A few areas 
are used for improved pasture. 

This soil is poorly suited to pasture. The main pasture 
plants are bahiagrass, crimson clover, and arrowleaf 
clover. Proper grazing and the addition of fertilizers 
increase production. 

This soil is moderately well suited to trees such as 
loblolly and slash pine. Proper woodland management, 
such as selective cutting, removal of undesirable trees 
and shrubs, and protection from fire, increases timber 
production. 

Cultivation of this soil is not recommended because of 
the severe erosion hazard. 

This soil is poorly suited to urban development. The 
main limitation is high shrink-swell, and low strength is 
also a limitation for local roads and streets. 

This soil is well suited to recreational development 
such as paths and trails. It is moderately well suited to 
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camp areas and picnic areas. Slope and very slow 
permeability are limitations. This soil is very poorly suited 
to pl~ygr,!u~d~ because of slope. 

This SOil IS In capability subclass Vie; woodland group 
3c. 

20-Morse clay, 3 to 8 percent slopes, eroded. This 
gently sloping and sloping soil is on high terraces along 
streams. Slopes average about 6 percent. Soil areas are 
long and narrow and lay parallel to streams. They range 
from 50 to 400 acres and average about 200 acres. 
Erosion forms U-shaped gullies that are 4 to 12 feet 
across, 2 to 5 feet deep, and 150 to 300 feet apart. 
Some of them cannot be crossed with common farm 
machinery. 

Typically, this soil is clay to a depth of 80 inches or 
more. It is dark reddish brown in the upper part, dark red 
in the middle part, and red in the lower part. This soil is 
moderately alkaline throughout. 

This soil is well drained. Runoff is rapid, and 
permeability is very slow. Available water capacity is 
high. The rooting zone is deep; however, the clayey 
texture slows the movement of roots, water, and air. The 
erosion hazard is severe. 

Included with this soil in mapping are small areas of 
McKamie and Woodtell soils which make up less than 20 
percent of the mapped acreage. 

This Morse soil is used mainly for pasture. 
This soil is poorly suited to pasture plants. 

8ermudagrass is the main grass. Proper grazing and 
selective fertilization increase production. This soil is 
poorly suited to crops. Cultivation is not recommended 
because of the severe erosion hazard. 

This soil is poorly suited to urban development. The 
main limitation is high shrink-swell, and low strength is 
also a limitation for local roads and streets. 

This soil is poorly suited to recreational development. 
Clayey texture and very slow permeability are the main 
limiting features. 

This soil is in capability subclass Vie; woodland group 
5t. 

21-Muldrow clay loam. This nearly level soil is on 
low terraces along streams. Soil areas are irregular in 
shape and are long and narrow. They range from 50 to 
500 acres and average about 250 acres. 

Typically, this soil has a surface layer of very dark 
grayish brown, medium acid clay loam about 14 inches 
thick. The subsoil extends to a depth of 79 inches or 
more. It is black, neutral clay in the upper 23 inches. The 
lower part is very dark gray, neutral and mildly alkaline 
clay that has dark yellowish brown mottles and reddish 
brown mottles. 

This soil is somewhat poorly drained. A water table is 
within 2 feet of the surface during the cool season. 
Runoff is slow, and permeability is very slow. Available 
water capacity is high. The rooting zone is deep, but 
excess water inhibits the movement of roots and air. The 
erosion hazard is none to slight. 
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Included with this soil in mapping are small areas of 
Billyhaw and Perry soils. Also included are a few areas 
of soils similar to Muldrow soils that have a thicker 
surface layer of clay loam than the Muldrow soils and 
are on low mounds. The included soils make up less 
than 20 percent of mapped areas. 

This Muldrow soil is used for crops and pasture. 
This soil is well suited to pasture plants such as 

bermudagrass, fescue, and white clover. Proper grazing 
and fertilization increase production. 

This soil is well suited to hardwood trees such as 
green ash, eastern cottonwood, and sweetgum. Proper 
woodland management, such as selective cutting, 
removal of undesirable trees and shrubs, and protection 
from fire, increases timber production. 

This soil is moderately well suited to crops. The main 
crops are soybeans, grain sorghum, and corn. Wetness 
is the main limiting feature. A drainage system is needed 
to control wetness. Crop residue left on the soil surface 
aids infiltration and maintains the organic matter content. 
Selective fertilization increases yields. 

This soil is poorly suited to urban development. The 
high shrink-swell is a main limiting feature. Low strength 
is also a main limitation for local roads and streets. 

This soil is moderately well suited to recreational 
development such as picnic areas and paths and trails. 
The clayey texture and wetness are the main limitations. 
This soil is poorly suited to camp areas and playgrounds 
because of the very slow permeability. 

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

22-Perry clay, occasionally flooded. This nearly 
level soil is on flood plains. Slopes are less than 1 
percent. Soil areas are long and narrow. They range 
from 50 to several hundred acres and average about 
200 acres. 

Typically, this soil has a surface layer of dark gray, 
medium acid clay about 4 inches thick. The subsoil is 
also clay, and it extends to a depth of 80 inches or 
more. To a depth of 45 inches it is gray and is slightly 
acid in the upper part, neutral in the middle part and 
moderately alkaline in the lower part. Below 45 inches it 
is calcareous, has many calcium carbonate concretions, 
and is dark reddish gray in the upper part and dark 
reddish brown in the lower part. 

Perry clay is poorly drained. It floods occasionally
less than once every 2 years. A water table is within 2 
feet of the soil surface during the winter and spring. 
Runoff and permeability are very slow. Available water 
capacity is high. The rooting zone is deep, but excess 
water and heavy clay inhibit the movement of roots, 
water, and air. The erosion hazard is none to slight. 

Included with this soil in mapping are small areas of 
Billyhaw soils which make up less than 10 percent of 
any mapped area. 

This Perry soil is mostly used for improved pasture. 
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This soil is moderately well suited to pasture. F~ 
and bermudagrass are the main grasses. Proper grazang 
and fertilization increase production. 

This soil is well suited to trees such as eastern 
cottonwood and sweetgum. Proper woodland 
management, such as selective cutting, removal of 
undesirable trees and shrubs, and protection from fire, 
increases timber production. 

This soil is moderately well suited to crops such as 
soybeans and cotton. Wetness is the main limiting 
feature. A drainage system is needed to reduce the 
wetness. Crop residue left on the surface of the soil 
increases infiltration and maintains the organic matter 
content. Selective fertilization increases production. 

This soil is poorly suited to urban development. 
Wetness and high shrink-swell are the main limitations. 

This soil is poorly suited to recreational development 
because of wetness, very slow permeability, and clayey 
texture. 

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

23-Redlake clay. This nearly level soil is on flood 
plains. Soil areas are irregular in shape. They range from 
60 to 500 acres and average about 300 acres. 

Typically, this soil has a surface layer of dark reddish 
brown, moderately alkaline clay about 5 inches thick. 
The subsoil, which extends to a depth of 56 inches, is 
moderately alkaline clay. It is dark red in the upper part 
and red in the lower part. The underlying material to a 
depth of about 72 inches or more is red, moderately 
alkaline silt loam that is weakly stratified with other 
textures and colors. 

This soil is moderately well drained. It is rarely flooded. 
Runoff is slow, and permeability is very slow. Available 
water capacity is high. The rooting zone is deep; 
however, the clayey subsoil slows the movement of air, 
water, and roots. The erosion hazard is slight. 

Included with this soil in mapping are small areas of 
Billyhaw and Severn soils. Included soils make up less 
than 10 percent of the mapped acreage. 

Most of this Redlake soil is CUltivated. 
This soil is moderately well suited to pasture plants 

such as bermudagrass, tall fescue, white clover, and 
arrowleaf clover. Proper grazing and fertilization increase 
production. 

This soil is moderately well suited to trees such as 
cottonwood, pecan, and green ash. Proper woodland 
management. such as selective cutting, removal of 
undesirable trees, and protection from fire, increases 
timber production. 

This soil is well suited to crops such as soybeans. 
grain sorghum, and small grains. Crop residue left on the 
soil surface increases infiltration and helps to maintain 
organic matter content. Selective fertilization increases 
production. 

This soil is poorly suited to urban and recreational 
development. Shrinking and swelling and the high clay 
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content are the main limitations, and low strength is a 
main limitation for local roads and streets. 

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

24-Roebuck clay, frequently flooded. This nearly 
level soil is in depressed areas on flood plains. Slopes 
are less than 1 percent. Soil areas are long and narrow 
and follow the meanders of sloughs. They range from 15 
to 50 acres and average about 40 acres. 

Typically, this soil has a surface layer of dark reddish 
brown, moderately alkaline clay about 9 inches thick. 
The subsoil, to a depth of about 40 inches, is dark 
reddish brown, moderately alkaline clay. The underlying 
layer to a depth of about 65 inches or more is reddish 
brown, moderately alkaline clay. 
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This soil is somewhat poorly drained. It floods at least 
once a year for a period of 7 days to more than 1 month. 
Water stands on the surface during the cool season. 
Runoff and permeability are very slow. Available water 
capacity is high. The rooting zone is deep, but excess 
water and clay inhibit the movement of roots, water, and 
air. The erosion hazard is none to slight. 

Included with this soil in mapping are small areas of 
the similar Billyhaw, Perry, and Redlake soils. Included 
soils make up less than 25 percent of the mapped 
acreage. 

All of this Roebuck soil is in native stands of elm, ash, 
hackberry, pecan, bois d'arc, willow, and white oak. 

This soil is poorly suited to pasture unless a drainage 
system is installed. Proper grazing and selective 
fertilization increase production. The main grasses are 
bermudagrass and fescue. 

This soil is moderately well suited to trees such as 
eastern cottonwood, green ash, and pecan. Proper 
woodland management, such as selective cutting, 
removal of undesirable trees and shrubs, and control of 
fire, increases timber production. 

This soil is poorly suited to crops unless the flooding is 
controlled and a drainage system is installed. Soybeans, 
grain sorghum, and small grains are adapted crops. 
Frequent flooding, wetness, and very slow permeability 
are the main limiting features. Crop residue left on the 
soil surface increases the infiltration rate and helps to 
maintain the organic matter content. Selective 
fertilization increases production. 

This soil is poorly suited to urban and recreational 
development. The main limitations are frequent flooding, 
wetness, high shrink-swell, and high clay content. Low 
strength is also a limitation for local roads and streets. 

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

25-Rosalie loamy fine sand, 2 to 5 percent 
slopes. This gently sloping soil is on upland interstream 
divides. Slopes average about 3 percent. Soil areas are 
irregular in shape. They range from 20 to 1 00 acres and 
average about 60 acres. 

Soil survey 

Typically, this soil has a surface layer of brown, slightly 
acid loamy fine sand about 8 inches thick. Below this is 
yellowish brown, medium acid loamy fine sand about 16 
inches thick. The subsoil to a depth of 80 inches or more 
is very strongly acid sandy clay loam that is strong 
brown in the upper part and red in the lower part. 

This soil is well drained. Runoff is slow, and permeability 
is moderate. Available water capacity is medium. The 
rooting zone is deep, and roots, water, and air move easily 
through the soil. The erosion hazard is slight. 

Included with this soil in mapping are small spots of 
Blevin silt loam and small areas of Darden loamy fine 
sand. Included soils make up less than 20 percent of the 
mapped acreage. 

All of this Rosalie soil is used for pasture and 
woodland except for a few small fields that are used for 
gardens and truck farms. 

This soil is moderately well suited to pasture. The main 
pasture plants are bermudagrass, bahiagrass, and 
arrowleaf clover. However, proper grazing and the 
application of lime and fertilizers increase production. 

This soil is moderately well suited to trees such as 
loblolly pine and slash pine (fig. 8). Proper woodland 
management, such as selective cutting, removal of 
undesirable trees and shrubs, and control of fire, 
increases timber production. 

This soil is moderately well suited to crops. The main 
crops are soybeans and cotton. Droughtiness and low 
fertility are the main limiting features. Crop residue left 
on the surface of the soil helps to maintain the organic 
matter content. The application of fertilizers and lime 
increases production. 

This soil is well suited to most urban and recreational 
development. 

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

26-Ruston loamy fine sand, 2 to 5 percent slopes. 
This soil is on upland terraces. Soil areas are generally 
long and narrow. They range from 20 to several hundred 
acres and average about 75 acres. 

Typically, the surface layer is brown, strongly acid 
loamy fine sand about 14 inches thick. The subsoil 
extends to a depth of 80 inches or more. It is yellowish 
red, strongly acid fine sandy loam, to a depth of 28 
inches, and is red, strongly acid sandy clay loam that is 
coarsely mottled with yellowish brown in the lower part. 
The lower layer contains lenses and coatings of light 
colored uncoated fine sand. 

This Ruston soil is well drained. Runoff is medium, and 
permeabilitt is moderate. Available water capacity is 
medium. The rooting zone is deep, and roots, water, and 
air move easily through the soil. The erosion hazard is 
slight. 

Included with this soil in mapping are small spots of 
Ruston fine sandy loam and small areas of Rosalie soils. 
Included soils make up less than 20 percent of the 
mapped acreage. 
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Figure B.-Fast growing loblolly pine plantation on Rosalie 
loamy fine sand, 2 to 5 percent slopes. 

This Ruston soil is used mainly for pasture and 
woodland. A few small areas are used for vegetables 
and other crops. 

This soil is well suited to pasture plants such as 
bermudagrass, bahiagrass, crimson clover, and arrowleaf 
clover. Proper grazing and the addition of lime and 
fertilizers increase production. 

This soil is moderately well suited to trees such as 
loblolly and slash pine. Proper woodland management, 
such as selective cutting, removal of undesirable trees 
and shrubs, and protection from fire, increases timber 
production. 
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This soil is moderately well suited to crops. Soybeans, 
grain sorghum, and small grains are the main crops. 
Droughtiness and low fertility are the main limiting 
features. Crop residue left on the soil surface helps to 
maintain the organic matter content. Ume and fertilizers 
increase production. 

This soil is well suited to most urban development. 
Low strength is a limiting feature for roads and streets. 

This soil is well suited to most recreational 
development. Slope is a limitation for playgrounds. 

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

27-Ruston fine sandy loam, 1 to 3 percent slopes. 
This gently sloping soil is on crests and side slopes of 
upland terraces. Soil areas are irregular in shape. They 
range from 15 to 300 acres and average about 70 acres. 

Typically, the surface layer is slightly acid, brown fine 
sandy loam about 18 inches thick. The subsoil extends 
to a depth of 80 inches or more. It is yellowish red 
sandy clay loam that is medium acid in the upper part, 
strongly acid in the middle part, and very strongly acid in 
the lower part. 

This soil is well drained. Runoff is medium, and 
permeability is moderate. The available water capacity is 
medium. The rooting zone is deep; and roots, water, and 
air move readily through the soil. The erosion hazard is 
moderate. 

Included with this soil in mapping are small areas of 
Vesey fine sandy loam, Ruston loamy fine sand, and a 
soil similar to the Ruston soils that has a thicker surface 
layer and is on low mounds. The included soils make up 
less than 20 percent of the mapped acreage. 

This Ruston soil is used for woodland, pasture, and 
crops. 

This soil is well suited to pasture plants such as 
bermudagrass, bahiagrass, crimson clover, and arrowleaf 
clover. Proper grazing and the addition of lime and 
fertilizers increase production. 

This soil is moderately well suited to trees such as 
loblolly and slash pine. Woodland management, such as 
selective cutting, removal of undesirable trees, and 
protection from fire, increases timber production . 
• This soil is moderately well suited to crops. Soybeans, 

grain sorghum, and small grains are the main crops. The 
erosion hazard and low fertility are the main limiting 
features. Terraces and diversions help to control soil 
washing. Crop residue left on the soil surface improves 
infiltration and helps to maintain organic matter content 
Ume and fertilizers increase production. 
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This soil is well suited to most urban and recreationa~ 
development. However, low strength is a limitation for 
roads and streets. 
30~hiS soil is in capability subclass lie; woodland group 

~8-Ruston ~ine sandy loam, 3 to 8 percent slopes. 
This gently sloping and sloping soil is on convex upland 
~erraces .. Slopes average about 5 percent. Soil areas are 
Irregular In shape. They are mainly less than 100 acres 
and average about 30 acres. 

!y~ically, this soil has a surface layer ot'brown, slightly 
aCid fine sandy loam about 5 inches thick. Below this, to 
a depth of ~b~ut 16 inches, is a layer of yellowish brown, 
me~lum aCid fine sandy loam. The subsoil to a depth of 
80. In~hes or more is red sandy clay loam. It is strongly 
aCid In the upper part and very strongly acid in the lower 
part. 

This soil is well drained. Runoff is medium, and 
permeability is moderate. Available water capacity is 
~edium. The. rooting zone is deep; and roots, water, and 
air move easily through the soil. The erosion hazard is 
moderate. 

Included with this soil in mapping are small areas of 
Woodtell, McKamie, and Eylau soils. Included soils make 
up as much as 15 percent of any mapped area. 

This Ruston soil is mainly used for woodland and 
pasture. A few areas are used for cotton and soybeans. 

This soil is well suited to pasture plants such as 
bermudagrass, bahiagrass, crimson clover, arrowleaf 
clover, and vetch. Proper grazing and the addition of 
lime and fertilizers increase production. 

This soil is moderately well suited to trees such as 
loblolly and slash pine. Woodland management, such as 
selective cutting, removal of undesirable trees and 
shrubs, and protection from fire, increases timber 
production. 

This soil is moderately well suited to crops such as 
soybeans, grain sorghum, and small grains. The erosion 
hazard and low fertility are the main limiting features. 
Terraces and diversions reduce soil washing. Crop 
residue left on the soil surface increases infiltration and 
helps to maintain organic matter content. Lime and 
fertilizers increase production. 

This soil is well suited to most urban and recreational 
development. However, low strength is a limitation for 
roads and streets. 

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

29-Ruston-Urban land complex, 1 to 5 percent 
slopes. This complex is on crests and side slopes of • 
upland terraces. Slopes are convex and average about 2 
percent. Soil areas are irregular in shape. They range 
from 20 to 200 acres and average about 60 a~res. 

This complex is about 45 percent Ruston ~olls, 40 
percent Urban land and 15 percent other SOils. Areas of 
these soils and Urb~n land are so intermingled that they 
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could not be shown separately at the scale selected for 
mapping. 

Typically, the Ruston soil has a fine sandy loam 
surface layer about 18 inches thick. It is brown in the 
upper part and dark yellowish brown with yellowish 
brown mottles in the lower part. The subsoil to a depth 
of 80 inches or more is sandy clay loam. It is yellowish 
red in the upper part, reddish brown in the middle part, 
and yellowish red in the lower part. This soil is typically 
slightly acid in the upper part and grades to very strongly 
acid in the lower part. 

The Ruston soils are well drained. Runoff is medium, 
and permeability is moderate. The rooting zone is deep; 
and roots, water, and air move easily through the soil. 
Available water capacity is medium. The erosion hazard 
is moderate. 

Urban land consists of disturbed areas in which the 
soil has been so altered or obscured that classification is 
not practical. The main works and structures that cover 
the areas are office buildings, railroad yards, 
warehouses, churches, schools, dwellings, and streets. 
Also included are areas that have been disturbed by 
cutting, filling, or grading. 

Included with this complex in mapping are small areas 
of Blevins soils. They make up less than 15 percent of 
any mapped area. 

The soils in this map unit are well suited to most urban 
development. Corrosivity to concrete and low strength 
for roads and streets are the main limiting features. 
These soils are well suited to recreation uses; however, 
slope limits the use of some areas for playgrounds. 
I nformation about the use of these soils for urban 
development is contained in the sections on engineering 
and recreation. 

This complex is not assigned to a capability subclass 
or woodland group. 

30-Sacul fine sandy loam, 3 to 8 percent slopes. 
This gently sloping and sloping soil is on uplands along 
creeks, stream branches, drains, and rivers. Soil areas 
are long and narrow. They range from 20 to over 200 
acres and average about 35 acres. 

Typically, this soil has a surface layer of dark brown, 
slightly acid fine sandy loam about 2 inches thick. Below 
this, to a depth of 10 inches, is yellowish brown, medium 
acid fine sandy loam. The subsoil extends to a depth of 
65 inches or more. It is mottled red, pinkish gray, light 
brownish gray, and yellowish red, very strongly acid clay 
in the upper part and red, very strongly acid clay loam in 
the lower part. 

Included with this soil in mapping, are small areas of a 
soil that is similar to the Sacul soil but has red silty clay 
loam in the upper part of the subsoil that does not have 
grayish co~ored mottl~s. Small area~ of McKamie and 
Ruston solis are also Included. The Included soils make 
up less than 15 percent of the mapped acreage of this 
soil. 

This Sacul soil is moderately well drained. Runoff is 
rapid, and permeability is slow. The available water 
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capacity is high. The rooting zone is deep. The erosion 
hazard is severe. 

This soil is used for pasture and woodland. 
It is moderately well suited to pasture plants such as 

bahiagrass, bermudagrass, crimson clover, and arrowleaf 
clover. Proper grazing and the addition of lime and 
fertilizers increase production. 

This soil is moderately well suited to trees such as 
loblolly pine, slash pine, and shortleaf pine. Woodland 
management, such as selective cutting, removal of 
undesirable trees and shrubs, and protection from fire, 
increases timber production. 

This soil is poorly suited to crops. Intensive erosion 
control measures, management of crop residue, and 
fertilization are needed to successfully farm this soil. 

This soil is poorly suited to urban development. The 
main limitations are shrinking and swelling and a high 
clay content, and low strength also limits local roads and 
streets. 

This soil is well suited to recreational developments 
such as picnic areas and paths and trails. It is 
moderately well suited to camp areas and playgrounds. 
Slope and slow permeability are limitations. 

This soil is in capability subclass IVe; woodland group 
3c. 

31-Sacul fine sandy loam, 8 to 12 percent slopes. 
This strongly sloping soil is on uplands along streams. 
Soil areas are long and narrow. They range from 25 to 
300 acres and average about 40 acres. 

Typically, this soil has a surface layer of very dark 
grayish brown, slightly acid fine sandy loam about 2 
inches thick that has a few brown mottles. The subsoil 
extends to a depth of 65 inches or more. To a depth of 
about 49 inches, it is very strongly acid clay that is 
yellowish red in the upper part, red in the middle part, 
and gray in the lower part. Below this, the lower part of 
the subsoil is gray, very strongly acid sandy clay loam. 

Included with this soil in mapping are small areas of 
the gently sloping Sacul soils and small areas of the 
gravelly Woodtell soils. The included soils make up less 
than 25 percent of any mapped area. 

This Sacul soil is moderately well drained. Runoff is 
rapid, and permeability is slow. The available water 
capacity is high. The rooting zone is deep. The erosion 
hazard is severe. 

This soil is used for woodland and pasture. 
It has a medium potential for pasture plants such as 

bahiagrass, bermudagrass, crimson clover, and arrowleaf 
clover. Proper grazing and the addition of lime and 
fertilizers increase yields. 

This soil is moderately well suited to trees such as 
loblolly pine, slash pine, and shortleaf pine. Woodland 
management, such as selective cutting, removal of 
undesirable trees, and protection from fire, increases 
timber production. 

This soil is poorly suited to cultivation because of 
slope and the erosion hazard. 
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This soil is poorty suited to urban development The . 
main limitations are high shrink-swell and high clay 
content, and low strength is also a limitation for local 
roads and streets. This soil is moderately well suited to 
recreational development Slope and slow permeability 
are limitations. 

This soil is in capability subclass Vie; woodland group 
3c. 

32-Sacul-Urban land complex, 3 to 8 percent 
alOpeL This sloping soil is on ridgetops and side slopes 
along streams. Soil areas are long and narrow. They 
range from 10 to 100 acres and average about 25 acres. 

This complex is about 55 percent Sacul soils, 30 
percent Urban land, and about 15 percent other soils. 

Areas of these soils and Urban land are so 
intermingled that they could not be shown separately at 
the scale selected for mapping. 

Typically, this Sacul soil has a dark yellowish brown, 
slightly acid fine sandy loam surface layer about 2 inches 
thick. The next layer, to a depth of 10 inches, is strong 
brown, medium acid fine sandy loam. The subsoil 
extends to a depth of 65 inches or more. It is mottled 
red, pinkish gray, and yellowish red, very strongly acid 
clay, to a depth of 55 inches, and is red, very strongly 
acid clay loam in the lower part. 

Urban land consists of areas that are covered mostly 
by commercial buildings, parking lots, houses, and 
streets. The main characteristic of Sacul soils that 
affects construction is the high shrink-swell of the clayey 
subsoil. These soils are also moderately to highly 
erosive. Low strength is a limitation for local roads and 
streets. Information about the use of these soils for 
urban development is contained in the sections on 
engineering and recreation. 

This complex is not assigned to a capability subclass 
or woodland group. 

33-Saffell gravelly sandy loam, 3 to 8 percent 
slopes. This gently sloping and sloping soil is on high 
terraces. Soil areas are irregular in shape. They range up 
to about 100 acres and average about 20 acres. 

Typically, this soil has a surface layer of brown, slightly 
acid, gravelly sandy loam about 6 inches thick. 

Below this, to a depth of 14 inches, is yellowish red, 
medium acid, gravelly sandy loam. The subsoil extends 
to a depth of 80 inches or more. It is red, very strongly 
acid gravelly sandy clay loam. 

This soil is well drained. Runoff is medium, and 
permeability is moderate. Available water capacity is low. 
The rooting zone is deep, and roots, water, and air move 
easily through the soil. The erosion hazard is moderate. 

Included with this soil in mapping are small areas of 
Ruston, Smithdale, Woodtell, and Eylau soils that are too 
small to be mapped separately. These included soils 
make up less than 15 percent of any mapped area. 

Most of this Saffell soil is in woodland. 
This soil is poorly suited to pasture. However, proper 

grazing and the addition of lime and fertilizers increase 
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production. Bahiagrass, bermudagrass, crimson· clover; 
and arrowleaf clover are the main plants. . , 

These soils are moderately well suited to loblolly pine, 
shortleaf pine, and eastern redcedar. Woodland .' 
management, such as selective cutting, removal of 
undesirable trees and shrubs, and protection from fire, 
increases yields. ~;. '" 

This soil is poorly suited to crops. Droughtiness, the 
erosion hazard, the high gravel content, and low fertility 
are the main limiting features. However, the addition of 
lime' and fertilizers witlincrease production. Terraces and 
diversions help control soil washing. Ctop residue left on 
the soil surface helps to maintain organic matter content. 

This soil is well suited to most urban development. 
Small stones or gravel are limitations for shallow 
excavations. In some areas, slope is a limitation for small 
commercial buildings. 

This soil is well suited to recreational development 
except for playgrounds, which are limited by slope and 
small stones or gravel. 

This soil is in capability subclass lIIe; woodland group 
4f. 

34-Saffell-Urban land complex, 3 to 8 percent 
slopes. This deep, gently sloping and sloping complex is 
on forested convex upland terraces. Slopes average 
about 5 percent. Areas are long and narrow. They 
average about 75 acres. This complex is about 45 
percent Saffell soils, about 35 percent Urban land, and 
about 20 percent other soils. Areas of these soils and 
Urban land are so intermingled that they could not be 
shown separately at the scale selected for mapping. 

Typically, the Saffell soil has a slightly acid gravelly 
sandy loam surface layer about 14 inches thick. It is 
brown in the upper part and yellowish red in the lower 
part. The subsoil to a depth of 80 inches or more is red, 
very strongly acid gravelly sandy clay loam. 

Cuts for leveling purposes have removed the gravelly 
sandy loam surface layer and exposed the more clayey 
subsoil in some places. The Saffell soils are well drained 
and moderately permeable. The available water capacity 
is low. The erosion hazard is moderate. 

Urban land is occupied mostly by commercial 
establishments and their paved parking lots. In places 
there are single-unit dwellings, streets, driveways, 
sidewalks, and patios. 

Information on the use of these areas for urban 
development is contained in the sections on engineering 
and recreation. 

This complex is not assigned to a capability subclass 
or woodland group. 

3S-Sardis silt loam, frequently flooded. This nearly 
level soil is on flood plains along the major creeks and 
drainageways. Slopes are less than 1 percent. Soil areas 
are long and narrow and parallel to streams. They range 
from 50 to several hundred acres and average about 
200 acres. 

Soil' surveY 

. Typica.~y, the surface layer is brown silt loam ab<?ut 9 
Inches thick. The subsoil extends to a depth of 62 Inches 
or more. In the .upper41 inches, it is silt loam that is 
yellowish brown in the upper part and brown in the lower 
part. The lower part of the subsoil is pale brown fine 
sandy loam. Typically',. this soil is neutral in the upper 
part and grades to very strongly acid in the lower part .. 

This soil is somewhat poorly drained. It floods briefly 
two to four times a year. -A water table is 1 t03 feet· 
below the surface during winter and spring. Runoff is . 
slow, and permeability is moderate. The available water 
capacity is high. The rooting zone is deep, and roots, 
water, and air move easily through the soil. The erosion 
hazard is slight. . 

Included with this soil in mapping are small areas of 
Amy and Thenas sails. The included soils make up less 
than 30 percent of. any mapped area. 

This Sardis soil is used mainly for woodland and 
pasture. 

This soil is moderately well suited to pasture. The main 
forage plants are bermudagrass, fescue, bahiagrass, 
crimson clover, and arrowleaf clover. Frequent flooding 
and wetness limit yields to some extent. Proper grazing 
and the addition of lime and fertilizers increase yields. 

This soil is well suited to trees such as loblolly pine, 
yellow-poplar, water oak, and sweetgum. Proper 
woodland management, such as selective cutting, 
removal of undesirable trees and shrubs, and protection 
from fire, increases timber production. 

This soil is not recommended for cultivation because 
of frequent flooding. 

This soil is poorly suited to urban and recreational 
development because of the hazard of flooding. 

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

36-Sawyer silt loam, 0 to 3 percent slopes. This 
nearly level and gently sloping soil is on uplands. Areas 
are broad and irregular in shape. They range from 20 to 
500 acres and average about 100 acres. 

Typically, the surface layer is dark grayish brown silt 
loam about 6 inches thick. The subsoil extends to a 
depth of 80 inches or more. It is yellowish brown silty 
clay loam in the upper 9 inches, yellowish brown clay 
loam that has grayish and reddish mottles in the next 11 
inches, and mottled gray, red, and strong brown clay in 
the lower part. Typically, this soil is slightly acid in the 
upper part and grades to very strongly acid in the lower 
part. 

This soil is moderately well drained. Runoff and 
permeability are slow. Available water capacity is high. 
The rooting zone is deep, but the clayey texture in the 
lower part slows the movement of roots, water, and air. 
The erosion hazard is moderate. 

Included with this soil in mapping are a few areas of 
Adaton and Eylau soils. Some areas have small mounds. 
Included soils make up 10 to 20 percent of the area. 

These Sawyer soils are used mostly for pasture. A few 
areas are used for woodland and crops. 
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This soil is well suited to pasture plants such as 
bermudagrass, dallisgrass, bahiagrass, ryegrass, 
arrowleaf clover, and crimson clover. Proper grazing and 
the addition of-lime and fertilizers increase production. 

This soil is well suited to trees such as loblolly and 
slash pine. Woodland management, such as selective 
cutting, removal of undesirable trees and shrubs, and 
control of fire, increases timber production (fig. 9). 

This soil is moderately well suited to crops. The main 
crops are soybeans, grain sorghum, corn, and small 
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grains. Low fertility and the erosion hazard are the main 
limiting features. Terraces and diversions decrease. the 
amount of soil washing. Crop residue left on the soil 
surface increases infiltration and maintains organic 
matter content. Ume and fertilizers increase yields. 

This soil is poorly suited to most urban development. 
High shrink-swell and high clay content ~re. th~ main 
limiting features. Low strength is also a limItatIon for 
roads and streets. 

This soil is well suited to recreational developments 

Figure 9.-Mixed pine and hardwood forest on Sawyer silt loam, 0 to 3 percent slopes. 
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such as picnic areas and paths and trails. It is 
moderately well suited to camp areas and playgrounds. 
Slow permeability and slope are limitations. 

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

37-Sawyer-Urban land complex, 0 to 3 percent 
slopes. This nearly level and gently sloping soil is on 
upland interstream divides. Slopes average about 2 
percent. Most areas are broad and irregular in shape. 
They range from 20 to several hundred acres and 
average about 50 acres. 

This complex is about 60 percent Sawyer soils, 30 
percent Urban land, and 10 percent other soils. Areas of 
these soils and Urban land are so intermingled that they 
could not be shown separately at the scale selected for 
mapping. 

Typically, the Sawyer soil has a surface layer of dark 
grayish brown silt loam about 6 inches thick. The subsoil 
extends to a depth of 80 inches or more. It is yellowish 
brown silty clay loam that has grayish and reddish 
mottles in the upper 26 inches. Below this is gray, red, 
and strong brown, very strongly acid clay. The upper 
layers of most of the soil have been altered by cutting 
and filling. 

Sawyer soils are moderately well drained. Runoff is 
slow, and permeability is slow. Available water capacity 
is high. The rooting zone is deep, but the clayey texture 
in the lower part slows the movement of water, air, and 
plant roots. The erosion hazard is moderate. 

Structures on Urban land are mostly commercial 
buildings, streets, parking lots, and residences. 

Included with this complex in mapping are small areas 
of Eylau and Ruston soils. The included soils make up 
about 10 percent of each mapped area. 

The main soil characteristics that affect construction 
are high shrink-swell and wetness. Low strength limits 
use for streets and roads. Information about the use of 
these soils for urban development is contained in the 
sections on engineering and recreation. 

This complex is not aSSigned to a capability subclass 
or woodland group. 

3S-Severn very fine sandy loam. This nearly level 
soil is on flood plains that rarely flood. Soil areas are 
long and narrow and parallel the river. They range from 
100 to over 1 ,000 acres and average about 300 acres. 

Typically, this soil has a surface layer of reddish brown 
very fine sandy loam about 8 inches thick. The next 
layer, to a depth of about 42 inches, is yellowish red very 
fine sandy loam. Below this to a depth of 65 inches or 
more is reddish brown, moderately alkaline silty clay 
loam stratified with other textures. Typically, this soil is 
moderately alkaline throughout. 

This soil is well drained. It is rarely flooded. Runoff is 
slow, and permeability is moderately rapid. Available 

Soil survey 

water capacity is high. The rooting zone is deep, and 
roots, water, and air move easily through the soil. The 
erosion hazard is slight. 

I ncluded with this soil in mapping are small areas of 
Severn silty clay loam and Kiomatia soils. Also included 
are areas of a soil that has a thin clayey horizon on the 
surface and stratified sandy horizons below. These soils 
make up less than about 20 percent of the mapped 
acreage. 

Most of this Severn soil is used for crops. 
This soil is well suited to pasture. Bermudagrass, white 

clover, and alfalfa are common pasture and hay plants. 
Proper grazing and fertilization increase production. 

This soil is well suited to trees such as eastern 
cottonwood, black walnut, pecan, and sweetgum. 
Woodland management, such as selective cutting, 
removal of undesirable trees and shrubs, and protection 
from fire, increases timber production. 

This soil is well suited to soybeans, grain sorghum, 
cotton, and corn. Crop residue left on the soil surface 
helps to maintain organic matter content. Fertilizers 
increase yields. I 

This soil is moderately well suited to urban 
development. Limitations are flooding and low strength. 
Low strength is particularly a limitation for roads and 
streets. 

This soil is well suited to recreational development. 
This soil is in capability class I; woodland group 20. 

39-Severn silty clay loam. This nearly level soil is 
on flood plains that rarely flood. Areas are circular or 
long and narrow. They range from 10 to 100 acres and 
average about 50 acres. 

Typically, the surface layer is dark reddish brown silty 
clay loam about 8 inches thick. The underlying material 
extends to a depth of 72 inches or more. It is silt loam 
that is reddish brown in the upper part, yellowish red in 
the middle part, and reddish brown in the lower part. 
This soil is typically calcareous throughout. 

This soil is well drained. Runoff is slow, and 
permeability is moderately rapid. Available water capacity 
is high. The rooting zone is deep, and roots, water, and 
air move easily through the soil. The erosion hazard is 
slight. 

Included with this soil in mapping are small areas of 
Billyhaw clay, Severn very fine sandy loam, and Redlake 
clay. Included soils make up less than 20 percent of any 
mapped area. 

Most of this Severn soil is used for crops. Minor 
acreages are in pasture and woodland. 

This soil is well suited to pasture. Bermudagrass, white , 
clover and alfalfa, are the main pasture plants. Proper 
grazing and the addition of fertilizers increase production. 

This soil is well suited to trees such as eastern 
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Figure IO.-Calves and their dams graze an excellent stand of arrowleaf clover on Blevins silt loam. 1 to 3 percent slopes. 

cottonwood, pecan, black walnut, and sweetgum. 
Woodland management, such as selective cutting, 
removal of undesirable trees and shrubs, and protection 
from fire, increases timber production. 

This soil is well suited to crops such as soybeans, 
com, cotton, small grain, and grain sorghum. Crop 
residue left on the soil surface increases infiltration and 
helps to maintain organic matter content. Proper 
fertilization increases yields. 

This soil is moderately well suited to most urban 
development. Limitations are the flood hazard and low 
strength, which particularly limit roads and streets. 

This soil is well suited to most recreational 
development. 

This soil is in capability class I; woodland group 20. 

4G-Smlthdale fine sandy loam, 8 to 12 percent 
slop.s. This strongly sloping soil is on ridges and side 
slopes of high terraces. Slopes average about 10 
percent. Areas are irregular in shape." They range from 
15 to 100 acres and average about 50 acres. 

Typically, the surface layer of this soil is slightly acid, 
fine sandy loam about 15 inches thick. The upper part is 
brown, and the lower part is yellowish red. The subsoil 
extends to a depth of 80 inches or more. It is red sandy 
clay loam that has streaks of lighter colored uncoated 
silt and sand in the lower part. 

This soil is well drained. Runoff is rapid, and 
permeability is moderate. Available water capacity is 
high. The rooting zone is deep, and roots, water, and air 
move readily through the soil. The erosion hazard is 
severe. 

Included with this soil in mapping are small areas of 
Ruston and McKamie soils. The included soils make up 
less than 30 percent of the mapped acreage. 

Most of this Smithdale soil is used for pasture and 
woodland. 

This soil is well suited to pasture. Bermudagrass, 
bahiagrass, crimson clover, and arrowleaf clover are 
common pasture plants. Proper grazing helps to control 
soil washing. Lime and fertilizers increase production. 

This soil is moderately well suited to trees such as 
loblolly and slash pine. Woodland management, such as 
selective cutting, control of undesirable trees and shrubs, 
and protection from fire, increases timber production. 

This soil is poorly suited to crops. The slope and 
hazard of erosion are limitations for crop production. 

This soil is moderately well suited to most urban and 
recreational development. Slope is the main limitation. 

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

41-Texark clay, frequently flooded. This nearly 
level soil is on broad flood plains. Slopes range from 0 
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to 1 percent. Soil areas are long and narrow. They are 
mainly several thousand acres. 

Typically, the surface layer is very dark gray, neutral 
clay about 16 inches thick. T.he next layer to a depth of 
80 inches or more is clay. It IS dark gray and medium 
acid to a depth of 35 inches, gray and very strongly acid 
to 62 inches, and gray and medium acid in the lower 
~~ . 

This soil is poorly drained. It floods two to four times 
each year for long periods of generally over 7 days 
duration. A water table is near the surface during the 
winter and spring. Runoff and permeability are ve~ slow. 
Available water capacity is high. The rooting zone IS 
deep, but the movement of water, air, and roots is 
restricted. The erosion hazard is slight. 

Included with this soil in mapping are small areas of 
Gladewater and Sardis soils. These make up less than 
10 percent of any mapped area. 

This Texark soil is mainly used for woodland. A few 
acres are used for pasture. 

This soil is moderately well suited to pastures of 
fescue. Flooding is too frequent and of too long a 
duration for most plants. Proper grazing and fertilization 
increase production. 

This soil is moderately well suited to such trees as 
eastern cottonwood, green ash, and water oak. 
Woodland management, such as selective cutting, . 
removal of undesirable trees and shrubs, and protection 
from fire, increases timber production. 

Cultivation of this soil is impractical because of the 
flooding hazard. . 

This soil is poorly suited to urban and recreatl.onal 
development. The main limitations are the flooding 
hazard, high shrink-swell, and high clay content. 

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

42-Thenas fine sandy loam, frequently flooded. 
This nearly level soil is on flood plains. Slopes are less 
than 1 percent. Soil areas are long and narrow and 
border streams. They range from 10 to 130 acres and 
average about 100 acres. 

Typically, this soil has a surface layer of dark brown 
fine sandy loam about 6 inches thick. The subsoil 
extends to a depth of 55 inches. To about 34 inches it is 
fine sandy loam that is dark brown in the upper p~rt and 
dark yellowish brown in the lower part. Below 34 Inches 
it is yellowish brown loamy fine sand: The underlyi~~ 
layer is light yellowish brown loamy fine sand stratified 
with loamy and sandy layers. This soil is strongly acid to 
neutral. 

This soil is moderately well drained. A water table is 2 
to 3 feet below the surface during the winter and spring. 
This soil floods briefly two to four times a year. Runoff is 
slow, and permeability is moderate. Available water 
capacity is medium. The. rooting zone is d~ep, and r~ots, 
water, and air move easily through the SOIl. The erosion 
hazard is slight. 

Soil survey 

Included with this soil in mapping are small areas of 
Sardis soils. The included soils make up less than 20 
percent of the mapped acreage. 

Most of this Thenas soil is used for woodland. A few 
acres are used for pasture. . 

This soil is well suited to pasture. The main forage. 
plants are bermudagrass, dallisgra~~, fesc~e, and white 
clover. Proper grazing and the addition of lime and 
fertilizers increase yields. . 

This soil is well suited to trees such as loblolly pine, 
slash pine southern red oak, and eastern cottonwood.· 
Woodland'management, such as selective cutting, . 
removal of undesirable trees and shrubs, and protection 
from fire, increases timber production.. . 

This soil is not suited to crops. The flooding hazard IS 
the main limitation. 

This soil is poorly suited to urban and recreational 
development. The main limitation is the flooding hazard. 

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

43-Udorthents, loamy and clayey. This ma~ unit 
consists of gently sloping to moderately steep solis on 
uplands. Slopes range from 1 to 20 percent. Areas are 
square, rectangular, or oblong. They range from 5 to 500 
acres and average about 40 acres. 

No original soil profile remain~. The soil horiz~n~ have 
been broken up, removed, or mixed by gravel mining and 
excavations. The soil materials are variable from one 
mapped area to another. One of the more common soil 
profiles is made up of mottled gray and red, very strongly 
acid sandy clay loam to a depth of about 80 inches. 
Clods, streaks, and pockets of clay loam, fine sandy 
loam, and silty clay loam are throughout the profile. 
Small siliceous pebbles litter the surface in most places. 

Udorthents are well drained to somewhat poorly 
drained. Runoff is medium to very rapid. Permeability is 
moderate to very slow, and available water capacity is 
low to medium. The root zone is deep, but a clay layer 
may inhibit the movement of water, air, and roots in 
some areas. The erosion hazard is severe. 

Included in mapping are small areas of Annona, 
Sawyer, Saffel, Eylau, and Ruston soils. Included soils 
make up less than 10 percent of any mapped area. 

Udorthents are poorly suited to crops, pasture, and 
woodland. These soils can be reclaimed for these uses 
by smoothing, erosion control, and increasing the level 
of fertility. 

These soils are poorly suited ,to urban development 
because the topography is made up of pits and 
hummocky areas. Wetness and shrinking and swelling in 
some places are other limitations. . . 

These soils are poorly suited to recreation uses mainly 
because of slope and wetnes~. . . 

This map unit is not placed In a capability subclass or 
woodland group. 

44-Yesey fine sa-:,~y loam, 1 to 3 perce!"t slopes. 
This gently sloping SOil IS on weakly convex high 
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terraces. Slopes average about 2 percent Soil areas are 
irregular in shape. They range from about 15 to 100 
acres and average about 35 acres. 

Typically, this soil has a surface layer of brown, neutral 
fine sandy loam about 12 inches thick. The next layer, to 
a depth of 30 inches, is strong brown, fine sandy loam. 
The subsoil to a depth of about 80 inches or more is 
yellowish red, slightly acid sandy clay loam that has a 
few streaks and pockets of uncoated sand in the lower 
part. 

This soil is well drained. Runoff is slow, and 
permeability is moderate. Available water capacity is 
medium. The rooting zone is deep; and roots, water, and 
air move easily through the soil. The erosion hazard is 
slight. 

Included with this soil in mapping are small areas of a 
soil like the Vesey soil that has a sandy surface layer, 
and small spots of Ruston soils. The included soils make 
up less than 15 percent of the mapped acreage. 

Most of this Vesey soil is used for crops or pasture. 
This soil is moderately well suited to pasture plants 

such as bermudagrass, bahiagrass, crimson clover, and 
arrowleaf clover. Proper grazing and the addition of 
fertilizers increase production. 

This soil is moderately well suited to loblolly pine, 
slash pine, and sweetgum. Woodland management, such 
as selective cutting, removal of undesirable trees and 
shrubs, and protection from fire, increases timber 
production. 

This soil is well suited to crops. The main crops are 
soybeans, grain sorghum, and small grains. Low fertility 
and the erosion hazard are the main limiting features. 
Terraces and diversions help to control soil washing. 
Crop residue left on the soil surface helps to maintain 
organic matter content. Fertilizers increase production. 

This soil is moderately well suited to urban 
development. Shrinking and swelling is the main 
limitation. 

This soil is well suited to recreational development. 
This soil is in capability subclass lie; woodland group 

30. 

45-Woodtell very fine sandy loam, 3 to 5 percent 
alopea. This gently sloping soil is on ridges and hills. 
Soil areas are round or oblong. They range from 5 to 30 
acres and average about 15 acres. 

Typically, the surface layer is brownish very fine sandy 
loam about 6 inches thick. The subsoil, which extends to 
a depth of about 46 inches, is clay that is reddish in the 
upper part and grayish in the lower part. It has reddish 
and brownish mottles. The underlying layer to a depth of 
60 inches or more is pale brown stratified shale and 
sandy clay loam. This soil is very strongly acid 
throughout. 

This soil is moderately well drained. Runoff is medium, 
and the permeability is very slow. The available water 
capacity is medium. The root zone is deep; but the 
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movement of water, air, and roots is restricted by the 
clayey subsoil. The erosion hazard is moderate to severe. 

Included with this soil in mapping are small areas of 
Adaton, Sawyer, and Eylau soils. The included soils 
make up less than 20 percent of each mapped area. 

This Woodtell soil is used for pasture and woodland. 
This soil is moderately well suited to pasture. Common 

forage plants are bermudagrass, bahiagrass, crimson 
clover, and arrowleaf clover. Proper grazing and the 
addition of lime and fertilizers increase yields. 

This soil is moderately well suited to loblolly and slash 
pine. Woodland management, such as selective cutting, 
removal of undesirable trees and shrubs, and protection 
from fire, increases timber yields. 

This soil is poorly suited to crops. The erosion hazard, 
droughtiness, and low fertility are the main limiting 
features; however, with intensive management, these 
soils can be used for crops. Crop residue left on the soil 
surface increases infiltration and helps to maintain the 
organic matter content. Ume and heavy applications of 
complete fertilizers increase yields. 

This soil is poorly suited to urban development. The 
main limitations are the high shrink-swell, wetness, high 
clay content, and low strength. Low strength is mainly a 
limitation for local roads and streets. 

This soil is well suited to paths and trails. It is 
moderately well suited to picniC areas. Seasonal wetness 
is a limitation. 

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

46-Woodtell very fine sandy loam, 5 to 12 
percent slopes. This sloping and strongly sloping soil is 
on forested upland slopes along drainageways. Slopes 
average about 8 percent. Soil areas are long and narrow. 
They range from 10 to 200 acres and average about 50 
acres. 

Typically, the surface layer is brownish very fine sandy 
loam about 6 inches thick. The subsoil, which extends to 
a depth of about 53 inches, is clay that is red in the 
upper part and grayish in the lower part. It is mottled in 
shades of red, brown, and gray throughout. The 
underlying material to a depth of about 72 inches or 
more is partially weathered, stratified, light brownish gray 
shale and sandy clay loam. This soil is typically strongly 
acid in the upper part and very strongly acid in the lower 
part. 

This soil is moderately well drained. Runoff is rapid, 
and permeability is very slow. Available water capacity is 
medium. The rooting zone is deep, but the clayey subsoil 
slows the movement of roots, water, and air. The erosion 
hazard is severe. 

Included with this soil in mapping are small areas of 
soils that are similar to the Woodtell soil that have a 
clayey B horizon that extends below a depth of 60 
inches. Also included are small areas of Annona soils 
and McKamie soils and a few small, gravelly spots. The 
included soils make up less than 15 percent of the 
mapped acreage. 
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This Woodtell soil is used for pasture and woodland. 
This soil is moderately well suited to pasture. The main 

forage crops are bermudagrass, bahiagrass, crimson 
clover, and arrowleaf clover. Proper grazing and the 
addition of lime and fertilizers can increase yields. 

This soil is moderately well suited to trees such as 
loblolly pine and shortleaf pine. Woodland management, 
such as selective cutting, removal of undesirable trees 
and shrubs, and protection from fire, increases timber 
production. 

This soil is not recommended for cultivation because 
of slope and the hazard of erosion. 

This soil is poorly suited to urban develo'pment. The 
main limitations are the high shrink-swell, high clay 
content, and low strength. Low strength is a limitation for 
local roads and streets. 

This soil is well suited to recreational development 
such as paths and trails. It is moderately well suited to 
picnic areas. Limitations for camp areas and playgrounds 
are very slow permeability and slope. 

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

47-Woodtell gravelly sandy loam, 3 to 8 percent 
slopes. This gently sloping soil is on narrow convex 
ridges. Slopes average about 5 percent. Soil areas are 
oblong. They range from 5 to about 25 acres and 
average about 15 acres. . 

Typically, this soil has a surface layer of broWnish 
gravelly sandy loam about 12 inches thick. The subsoil 
extends to a depth of 44 inches. It is red clay in the 
upper part and red clay loam in the lower part. Gray 
mottles are throughout. The underlying material to a 
depth of 70 inches or more is red sandy clay loam. This 
soil is typically strongly acid in the upper part and very 
strongly acid in the lower part. 

This soil is moderately well drained. Runoff is medium, 
and permeability is very slow. Available water capacity is 
medium. The rooting zone is deep, but the clayey subsoil 
slows the movement of roots, water, and air. The erosion 
hazard is moderate. 

Included with this soil in mapping are small areas of 
soils like the Woodtell soil that has loamy subsoil and 
small areas of the gravelly Saffell soils. The included 
soils make up less than 15 percent of the mapped 
acreage. 

This Woodtell soil is used for pasture and woodland. 
The surface layer has been removed from much of this 
soil for gravel. 

This soil is moderately well suited to pasture. 
Bermudagrass, bahiagrass, crimson clover, and arrowleaf 
clover are the main forage plants. Proper grazing, the 
addition of lime, and heavy applications of fertilizers can 
increase yields. 

This soil is moderately well suited to loblolly and slash 
pine. Woodland management, such as selective cutti~g, 
removal of undesirable trees and shrubs, and protection 
from fire, increases timber yields. 

Soil survey 

This soil is poorly suited to crops. Crops can grow 
successfully, however, with intensive management that 
includes erosion control, proper manageme~t of crop 
residue, and recommended applications of lime and 
fertilzers. The main crops are corn and soybeans. 

This soil is poorly suited to urban development. The 
main limitation is the high shrink-swell, and low strength 
is a limitation for roads and streets. 

This soil is well suited to recreational development 
such as paths and trails. Very slow permeability and 
slope are limitations for camp areas, picnic areas, and 
playgrounds. 

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

48-Wrightsvllle-Rodessa complex. This nearly level 
complex is on broad, upland terraces. Slopes average 
less than 1 percent. Soil areas are irregular in shape. 
They range from 10 to over 1,000 acres and average 
about 300 acres. 

This complex is characterized by broad flats of 
Wrightsville silt loam and circular mounds of Rodessa . 
loam in a random pattern. The mounds of Rodessa soli 
are so small and the soil pattern is so intricate that the 
soils could not be shown separately at the scale 
selected for mapping. The mounds are 2 to 3 feet high, 
60 to 120 feet in diameter, and 100 to 200 feet apart. 

This complex is about 75 percent Wrightsville soils, 15 
percent Rodessa soils, and 10 percent other soils. 

Typically, the Wrightsville soil has a surface layer of 
brown, strongly acid silt loam about 4 inches thick. The 
next layer, which extends to a depth of 16 inches, is light 
brownish gray, very strongly acid silt loam. The subsoil to 
a depth of 80 inches or more is light brownish gray, very 
strongly acid clay that has strong brown mottles and 
vertical streaks of uncoated sand and silt. 

Wrightsville soils are poorly drain~. A water table is at 
or near the soil surface during the winter and spring. 
Water stands on the surface for 2 or 3 weeks during the 
cool season. Runoff is slow, and permeability is very 
slow. The available water capacity is high. The rooting 
zone is deep, but the excess water and clayey subsoil 
restrict the movement of air and plant roots. The erosion 
hazard is slight. 

Typically, the Rodessa soil has a surface layer of 
brownish loam about 14 inches thick. The subsoil 
extends to a depth of 70 inches or more. It is yellowish 
brown loam to a depth of 26 inches. Below this to a 
depth of about 42 inches, it is clay loam that is yenowish 
brown in the upper part and pale brown in the lower part. 
It has common tongues and streaks of uncoated sand 
and silt and has reddish, brownish, and grayish mottles. 
The lower part of the subsoil is mottled gray and red 
clay. 

Rodessa soils are somewhat poorly drained. A water 
table is 2 to 3 feet below the surface during the cool 
season. Runoff is slow, and permeability is very slow. 
Available water capacity is high. The rooting zone is 
deep. The erosion hazard is slight. 
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Included with this complex in mapping are small spots 
of Adaton, Ashford, and Sawyer soils. Included soils 
. make up less than 10 percent of the mapped acreage. 

Most areas of Wrightsville-Rodessa complex are used 
for woodland and wildlife habitat. A few areas are used 
for rice and soybeans and for pasture. 

These soils are moderately well suited to pasture 
plants such as bahiagrass, dallisgrass, and tall fescue. 
Crimson clover and arrowleaf clover will grow on the 
Rodessa part of the complex. A drainage system will 
remove excess water and provide a better environment 
for pasture plants. Proper grazing and complete 
fertilizers can increase forage yields. 

These soils are moderately well suited to loblolly pine, 
water oak, willow oak, and sweetgum. Woodland 
management, such as selective cutting, removal of 
undesirable trees and shrubs, and protection from fire, 
increases timber yields. 
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The soils in this complex, are moderately well suited to 
crops such as soybeans and rice (fig. 11). Wetness. very 
slow permeability, low fertility, and droughtiness are the 
main limiting features. A drainage system is n~ to 
remove excess water. Crop residue left on the soli 
surface improves infiltration and helps to maintain 
organiC matter content. The addition of lime and a 
complete fertilizer can increase yields. 

These soils are poorty suited to urban developmen~. 
The main limitations are wetness, low strength. and high 
shrink-swell characteristics. low strength limits use for 
roads and streets. 

These soil are poorly suited to most recreational 
developments because of very slow permeability. 
However, they are well suited to paths and trails. 

This complex is in capability subclass 1IIw; woodland 
group 3w. 

Figure H.-Combining rice on Wrightsville-Rodessa complex. 
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use and management of the soils 
This soil sl:Jrvey is an inventorY and evaluation of the 

soils in the survey area. It can be used to adjust land 
uses to the "limitations and potentials of natural 
resources and the environment. Also. it can help avoid 
soil-related failures in land uses. 

In preparing a soil survey. soil scientists. 
conservationists. engineers. and others collect extensive 
field data about the nature and behavior characteristics 
of the soils. They collect data on erosion. droughtiness. 
flooding. and other factors that affect various soil uses 
and management. Field experience and collected data 
on soil properties and performance are used as a basis 
in predicting soil behavior. 

Information in this section can be used to plan the use 
and management of soils for crops. pasture. and 
woodland; as sites for buildings. sanitary facilities. 
highways and other transportation systems. and parks 
and other recreation facilities; and for wildlife habitat. It 
can be used to identify the suitabilities and limitations of 
each soil for specific land uses and to help prevent 
construction failures caused by unfavorable soil 
properties. 

Planners and others using soil survey information can 
evaluate the effect of specific land uses on productivity 
and on the environment in all or part of the survey area. 
The survey can help planners to maintain or create a 
land use pattern in harmony with the natural soil. 

Contractors can use this survey to locate sources of 
sand and gravel. roadfill. and topsoil. They can use it to 
identify areas where wetness or very firm soil layers can 
cause difficulty in excavation. 

Health officials. highway officials. engineers. and 
others may also find this survey useful. The survey can 
help them plan the safe disposal of wastes and locate 
sites for pavements. sidewalks. campgrounds. 
playgrounds. lawns. and trees and shrubs. 

crops and pasture 
General management needed for crops and pasture is 

suggested in this section. The crops or pasture plants 
best suited to the soils. including some not commonly 
grown in the survey area. are identified; the system of 
land capability classification used by the Soil . 
Conservation Service is explained; and the estimated 
yields of the main crops and hay and pasture plants are 
listed for each soil. 

Planners of management systems for individual fields 
or farms should consider the detailed information given 

in the description of each soil under "Detailed soil map 
units. II Specific information can be obtained from the 
local office of the Soil Conservation Service or the 
Cooperative Extension Service. 

More than 215.640 acres in the survey area was used 
for crops and pasture in 1967 according to the 
Conservation Needs Inventory (4). Of this total. 53.144 
acres was used for cropland and 162.499 acres was 
used for hay and pasture. Since this inventory. cropland 
acreage has increased to an estimated 100.000 acres. 
Acreage used for hay and pasture has increased to an 
estimated 170.000 acres. 

The soils in Bowie County have good potential for 
increased production of food. About 295.000 acres of 
potentially good cropland is currently used as pasture or 
woodland. About 260.000 acres of woodland is 
potentially good pasture. In addition to the reserve 
productive capacity represented by this land. food 
production could also be increased considerably by 
extending the latest crop production techonology to all 
cropland in the survey area. This soil survey can help 
facilitate the application of such technology. 

The acreage in crops and pasture has gradually 
decreased as more and more land is used for urban 
development. In 1967 there were about 26.000 acres of 
urban and built-up land in the survey area. and this figure 
has been growing. The use of this soil survey to help 
make land use decisions that will influence the future 
role of farming in the survey area is discussed in the 
section "General soil map units. II 

Soil erosion is the major concern on most of the 
cropland in Bowie County. If slope is more than 1 
percent. erosion is a hazard. Annona. Blevins. Eylau. 
Ruston. Sawyer. and Vesey soils. for example. have 
slopes of more than 1 percent. 

Loss of the surface layer through erosion is damaging 
for two reasons. First. productivity is reduced as the 
surface layer is lost and part of the subsoil is 
incorporated into the plow layer. Loss of the surface 
layer is especially damaging on soils that have a clayey 
subsoil. such as Alusa and Annona 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 for municipal 
use. for recreation. and for fish and wildlife. 

Erosion control practices provide protective surface 
cover. reduce runoff. and increase infiltration. A cropping 
system that keeps vegetative cover on the soil for 
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extended periods can hold soil erosion losses to 
amounts that will not reduce the productive capacity of 
the soils. On livestock farms, which require pasture and 
hay, the legume and grass forage crops in the cropping 
system reduce erosion on sloping land, also provide 
nitrogen, and improve tilth for the following crop. 

Slopes are so short and irregular that contour tillage or 
terracing is not practical in most areas of the sloping 
Blevins, Eylau, and Sawyer soils. On these soils, a 
cropping system that provides substantial vegetative 
cover is required to control erosion unless minimum 
tillage is practiced. Minimizing tillage and leaving crop 
residue on the surface help increase infiltration and 
reduce the hazards of runoff and erosion. These 
practices can be adapted to most soils in the survey 
area, but they are more difficult to use successfully on 
the eroded soils and on the soils that have a clayey 
surface layer. 

Terraces and diversions reduce the length of slope 
and reduce runoff and erosion. They are not practical on 
deep, well drained soils that have irregular or complex 
slopes. They are most practical on deep, well d(ained, 
clayey and loamy soils that have long, .smooth, simple 
slopes of more than 1 percent. 

I nformation for the design of erosion control practices 
for each kind of soil is contained in the Technical Guide, 
available in local offices of the Soil Conservation 
Service. 

Soil drainage is the major management need on about 
one-third of the acreage used for crops and pasture in 
the survey area. Some soils are so wet that the 
production of crops is hindered. These are the 
somewhat poorly drained and poorly drained Adaton, 
Alusa, Annona, Ashford, Billyhaw, Muldrow, and 
Wrightsville soils. .. . 

Many soils' on uplands are slightly aCid to strongly aCid 
in their natural state. If they have never been limed, 
applications of ground limestone are required to raise the 
pH level sufficiently for good growth of alfalfa and other 
crops that grow only on nearly neutral soils. Available 
phosphorus and potash levels are naturally low in most 
of these soils. On all soils additions of lime and fertilizer 
should be based on the results of soil tests, on the need 
of the crop, and on the expected leve! of yields. The 
Cooperative Extension Service can help in determining 
the kinds and amounts of fertilizer and lime to apply. 

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

Most of the soils used for crops in the survey area 
have a surface layer of fine sandy loam or silt loam that 
is light in color and low in content of organic matter. 
Generally the structure of such soils is weak, and 
intense rainfall causes the formation of a crust on the 
surface. The crust is hard when dry and nearly 
impervious to water. Once the crust forms, it reduces 
infiltration and increases runoff. Regular additions of 
crop residue, manure, and other organic material c~n 
help improve soil structure and reduce crust formation. 

Soil survey 

Special crops grown commerciaUy in the survey area 
are cucumbers, watermelons, tomatoes, and other 
vegetables. There are some pecan orchards on the 
Billyhaw and Severn soils along the Red River. In 
numerous smal1 areas, berries, peas, okra, melons, 
sweet corn, peppers, and sweet potatoes are grown. 

Pasture is important in Bowie County because the 
raising of livestock is the main farm enterprise. For the 
past several years the trend has been to convert land 
from woodland to pasture and some woodland and 
pasture to cropland. Land used for pasture and hay 
generally is planted to introduced grasses and legumes 
that respond to good management. 

Among the important plants are improved 
ber:mudagrass, tall fescue, bahiagrass, ryegrass, Elbon 
rye, crimson clover, white clover, and arrowleaf clover. 

Good management for pasture includes fertilization, 
maintenance of a favorable soil reaction, timely and 
rotation grazing, weed and brush management, and an 
adequate water supply. Good management for hay 
includes fertilization, maintenance of favorable soil 
reaction, and harvesting of forage at the correct stage of 
growth. 

yields per acre 

The average yields per acre that can be expected of 
the principal crops under a high level of management 
are shown in table 6. In any given year, yields may be 
higher or lower than those indicated in the table because 
of variations in rainfall and other climatic factors. 

The yields are based mainly on the experience and 
records of farmers, conservationists, and extension 
agents. Available yield data from nearby counties and 
results of field trials and demonstrations are also 
considered. 

The management needed to obtain the indicated 
yields of the various crops depends on the kind of soil 
and the crop. Management can include drainage, erosion 
control, and protection from flooding; the proper planting 
and seeding rates; suitable high-yielding crop varieties; 
appropriate and timely tillage; control of weeds, plant 
diseases, and harmful insects; favorable soil reaction 
and optimum levels of nitrogen, phosphorus, potaSSium, 
and trace elements for each crop; effective use of crop 
residue, barnyard manure, and green-manure crops; and 
harvesting that insures the smallest possible loss. 

The estimated yields reflect the productive capacity of 
each soil for each of the principal crops. Yields are likely 
to increase as new production technology is developed. 
The productivity of a given soil compared with that of 
other soils, however, is not likely to change. 

Crops other than those shown in table 6 are grown in 
the survey area, but estimated yields are not listed 
because the acreage of such crops is small. The local 
office of the Soil Conservation Service or of the 
Cooperative Extension Service can provide information 
about the management and productivity of the soils. 



Bowie County, Texas 

land capability claulflcatlon 

Lan~ ~ability ~Iassification shows, in a general way, 
the suital?lIity of ~lIs for most kinds of field crops. Crops 
that require special management are excluded. The soils 
are grouped according to their limitations for field crops 
the risk of damage if they are used for crops, and the ' 
way they. respond to ma~agement. The grouping does 
not take Into account majOr and generally expensive 
landformi~g. that would change slope, depth, or other 
charactenstics of the soils, nor does it consider possible 
but u~!ike!y ~ajor reclama~on projects: Capability 
cla~lftcatlon IS not a substitute for interpretations 
de~lgned to show suitability and limitations of groups of 
solis for pasture, for woodland, and for engineering 
purposes. 

In the capability system, soils are generally grouped at 
three levels: capability class, subclass, and unit. Only 
class and subclass are used in this survey. These levels 
are defined in the following paragraphs. 

Capability classes, the broadest groups, are 
designated by Roman numerals I through VIII. The 
numerals indicate progreSSively greater limitations and 
narrower choices for practical use. The classes are 
defined as follows: 

Class I soils have slight limitations that restrict their 
use. 

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

Class III 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 
management, 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 VII soils have very severe limitations that make 
them unsuitable for cultivation. 

Class VIII soils and miscellaneous areas have 
limitations that nearly preclude their use for commercial 
crop production. 

Capability subclasses are soil groups within one class. 
They are designated by adding a small letter, e, W, s, or 
c, to the class numeral, for example, lie. The letter e 
shows that the main limitation is risk of erosion unless 
close-growing plant cover is maintained; w shows that 
water in or on the soil interferes with plant growth or 
cultivation (in some soils the wetness can be partly 
corrected by artificial drainage); s shows that the soil is 
limited mainly because it is shallow, droughty, or stony; 
and c, used in only some parts of the United States, 
shows that the chief limitation is climate that is very cold 
or very dry. 

In class I there are no subclasses because the soils of 
this class have few limitations. Class V contains only the 

subclasses indicated by W, s, or c because the soils in 
class V are subject to little or no erosion. They have 
other limitations that restrict their use to pasture, 
rangeland, woodland, wildlife habitat, or recreation. 
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The acreage of soils in each capability class and 
subclass is shown in table 7. The capability classification 
of each map unit is given in the section .. Detailed soil 
map units. tt 

woodland management and productivity 
About 260,000 acres, or 44 percent, of Bowie County 

is forested. The dominant species of trees used for 
commercial purposes vary greatly, depending on the 
soils. Most upland soils are covered with 10bloily and 
short leaf pine and numerous understory shrubs, vines, 
grasses, and legumes. Many old fields have been 
planted in loblolly and slash pine. These trees grow 
mainly on loamy soils. On the wetter soils in the 
flatwoods, for example on WrightSville soils, water oak, 
willow oak, sweetgum, and pine are dominant. On the 
wetter soils in the Sulphur River flood plain, for example 
on Texark soils, green ash, hackberry, and water oak are 
dominant. 

Forest products are a major source of income in 
Bowie County. Lumber, pulpwood, poles, piling, plywood, 
and fiberboard are manufactured from products grown in 
the county. Production could be much higher, however, 
if all woodland were properly managed. 

Table 8 can be used by woodland owners or forest 
managers in planning the use of soils for wood crops. 
Only those soils suitable for wood crops are listed. The 
table lists the ordination (woodland suitability) symbol for 
each soil. Soils assigned the same ordination symbol 
require the same general management and have about 
the same potential productivity. 

The first part of the ordination symbol, a number, 
indicates 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; t, toxic substances in the soil; d, restricted 
root depth; c, clay in the upper part of the soil; s, sandy 
texture; f, high content of coarse fragments in the soil 
profile; and " steep slopes. The letter 0 indicates that 
limitations or restrictions are insignificant. If a soil has 
more than one limitation, the priority is as follows: x, w, t, 
d, c, s, f, and r. 

In table 8, slight moderate, and severe indicate the 
degree of the major soil limitations to be considered in 
management 

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 measures are 
needed to control erosion during logging and road 
constructioil, and severe if intensive management or 
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special equipment and methods are needed to prevent' 
excessive loss of soU. ' 

Ratings of equipment limitatiQn reflect the 
characteristics and conditions of the soil that restrict use 
of the equipment generally needed ,in woodland 
management or h8(Vesting. 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 
management or in equipment; and severe indicates a ' 
seasonal limitation, a need for special equipment or 
management, or a hazard in the use of equipment. 

Seedling mortality ratings indicate the degree to which 
the soil affects the mortality of tree seedlings. Plant 
competition is not considered in the ratings. The ratings 
apply to seedlings from good stock that are properly 
planted during a period of sufficient rainfall. A rating of 
slight indicates that the expected mortality 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 where 
there are openings in the tree canopy. The invading 
plants compete with native plants or planted seedlings. A 
rating of slight indicates little or no competition from 
other plants; moderate indicates that plant competition is 
expected to hinder the development of a fully stocked 
stand of desirable trees; severe indicates that plant 
competition is expected to prevent the establishment of 
a desirable stand unless the site is intensively prepared, 
weeded, or otherwise managed to control 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 
codominant trees of a given species attain in a specified 
number of years. The site index applies to fully stocked, 
even-aged, unmanaged stands. Commonly grown trees 
are those that woodland managers generally favor in 
intermediate or improvement cuttings. They are selected 
on the basis of growth rate, quality, value, and 
marketability. 

Trees to plant are those that are suited to the soils 
and to commercial wood production. 

woodland understory vegetation 

Understory vegetation consists of grasses, forbs, 
shrubs, and other plants. Some woodland, if well 
managed, can produce enough understory vegetation to 
support grazing of livestock or wildlife, or both, without 
damage to the trees. 

The quantity and quality of understory vegetation vary 
with the kind of soil, the age and kind of trees in the 
canopy, the density of the canopy, and the depth and 
condition of the litter. The density of the canopy 
determines the amount of light that understory plants 
receive. 

-,:' . Soil survey' 

Table 9 shows, for each soil suitable for woodland ' 
use, the potential for producing understory vegetation. 
The total production of understory vegetation includes 
the her~aceous plants and the leaves, twigs, an~ fruit of 
~oody I?la~ts .~.P toa height;of ~ J/~ feet. It.is expressed 
In pounds ~er acre of air-d~ v~get~tion in favbrabl~, " 
normal, ana unfavorable years: 'In a favorable- year, . soil 
moisture is above average during the optimum part of 
the growing season; in a normal year, soil moisture is 
average; and in an unfavorable year, it is below average. 

Table 9, also lists the' common names of the 
characteristic vegetation~m, ~ach soil and the , 
percentage',composition, ~y' air-dry weight, of each kind 
of plant. The' tabJe shows the kind and percentage of 
understory plants expected under a canopy density that 
is most nearly typical of woodland in which the 
production of wood crops is highest. 

recreation 
The soils of the survey area are rated in table 10 

according to limitations that affect their suitability for 
recreation. The ratings are based on restrictive soil 
features, such as wetness, slope, and texture of the 
surface layer. Susceptibility to flooding is considered. Not 
considered in the ratings, but important in evaluating a 
site, are the location and accessibility of the area, the 
size and shape of the area and its scenic quality, 
vegetation, access to water, potential water 
impoundment sites, and access to public sewerlines. The 
capacity of the soil to absorb septic tank effluent and the 
ability of the soil to support vegetation are also 
important. Soils subject to flooding are limited for 
recreation use by the duration and intensity of flooding 
and the season when flooding occurs. In planning 
recreation facilities, onsite assessment of the height, 
duration, intensity, and frequency of flooding is essential. 

In table 10, the degree of soil limitation is expressed 
as slight, moderate, or severe. Slight means that soU 
properties are generally favorable and that limitations are 
minor and easily overcome. Moderate means that 
limitations can be overcome or alleviated by planning, 
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 10 can be supplemented by 
other information in this survey, for example, 
interpretations for septic tank absorption fields in table 
13 and interpretations for dwellings without basements 
and for local roads and streets in table 12. 

Camp areas require site preparation such as shaping 
and leveling the tent and parking areas, stabilizing roads 
and intensively used areas, and installing sanitary 
facilities and utility lines. Camp areas are subject to 
heavy foot traffic and some vehicular traffic. The best 
soils have mild slopes and are not wet or subject to 
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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 campsites. 

Picnic ar8as are subject to heavy foot traffic. Most 
vehicular traffic is confined to access roads and parking 
areas. The best soils for picnic areas are firm when wet, 
are not dusty when dry, are not subject to flooding 
during the period of use, and do not have slopes or 
stones or boulders that increase the cost of shaping 
sites or of building access roads and parking areas. 

Playgrounds require soils that can withstand intensive 
foot traffic. The best soils are almost level and are not 
wet or subject to flooding during the season of use. The 
surface is free of stones and boulders, is firm after rains, 
and is not dusty when dry. 

Paths and trails for hiking, horseback riding, and 
bicycling should require little or no cutting and filling. The 
best soils are not wet, are firm after rains, are not dusty 
when dry, and are not subject to flooding more than 
once a year during the period of use. They have 
moderate slopes and few or no stones or boulders on 
the surface. 

wildlife habitat 

Gary Valentine, biologist, Soil Conservation Service, and Bobby 
Alexander, wildlife biologist, Texas Parks and Wildlife Department, 
assisted in preparing this section. 

Squirrel, white-tailed deer, and waterfowl are the most 
utilized wildlife resources in Bowie County. Bottom land 
along the Sulphur River and in the upper reaches of 
Lake Wright Patman is excellent habitat for gray 
squirrels. Willow oak flatwoods in the southwestern part 
of the county are good squirrel habitat. 

Whitetails inhabit the entire county, except for 
northeast Bowie County in the Red River bottom and the 
vicinity of McKinney Bayou. Deer populations are locally 
heavy (one deer per 15 acres) where soybeans are 
produced adjacent to good cover. In remaining deer 
habitat areas, populations range from moderate (one 
deer per 30 acres) to light (one deer per 50 acres). 

Within the past 10 years the Texas Parks and Wildlife 
Department has stocked pen-reared turkeys of eastern 
stock at two locations-the Red River Army Depot and 
along the Red River in the northwestern part of Bowie 
County. These stockings continue to be evaluated and 
represent the only probable populations of wild turkey in 
Bowie County. 

In the past, an abundance of good quail habitat has 
been found in this county. Reforestation of old fields and 
conversion of native pastures to improved pastures have 
reduced the amount of good quail habitat. Presently, 
huntable populations of quail are found locally, especially 
where soybean fields remain fallow for a year or two. 

Hunting of migratory game is enjoyed by county 
residents. Excellent dove hunting is found early in the 
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season in harvested grain sorghum fields along the Red 
River. Waterfowt, particularly mallard, wood duck, and 
teal, are harvested along the Red River and its oxbows 
within the Sulphur River bottom, in the upper end of 
Lake Wright Patman, and in the wetlands around 
McKinney Bayou. 

Endangered and threatened species are important. 
natural resources of Bowie County. Bald eagles rem&Jn 
around Lake Wright Patman over winter. A few alligators 
inhabit the Sulphur River bottom. Although no colonies 
of red-cockaded woodpeckers are known, habitat for this 
endangered species exists in Bowie County. The river 
otter, rare in Northeast Texas, has been sighted recently 
in the county. 

Lake Wright Patman and the Red River with its 
associated oxbow lakes provide good fishing for 
warmwater species such as black bass, crappie, channel 
catfish, and flathead catfish. The Bowie County Soil and 
Water Conservation District has an aggressive program 
for assisting landowers in stocking farm ponds, mainly 
with channel catfish and fathead minnows. 

Soils affect the kind and amount of vegetation that is 
available to wildlife as food and cover. They also affect 
the construction of water impoundments. The kind and 
abundance of wildlife depend largely on the amount and 
distribution of food, cover, and water. Wildlife habitat can 
be created or improved by planting appropriate 
vegetation, by maintaining the existing plant cover, or by 
promoting the natural establishment of desirable plants. 

In table 11, the soils in the survey area are rated 
according to their potential for providing habitat for 
various kinds of wildlife. This information can be used in 
planning parks, wildlife refuges, nature study areas, and 
other developments for wildlife; in selecting soils that are 
suitable for establishing, improving, or maintaining 
specific elements of wildlife habitat; and in determining 
the intensity of management needed for each element of 
the habitat. 

The potential of the soil is rated good, fair, poor, or 
very poor. A rating of good indicates that the element or 
kind of habitat is easily established, improved, or 
maintained. Few or no limitations affect management, 
and satisfactory results can be expected. A rating of 's;r 
indicates that the element or kind of habitat can be 
established, improved, or maintained in most places. 
Moderately intensive management is required for 
satisfactory results. A rating of poor indicates that 
limitations are severe for the designated element or kind 
of habitat. Habitat can be created, improved, or 
maintained in most places, but management is difficult 
and must be intensive. A rating of vel)' poor indicates 
that restrictions for the element or kind of habitat are 
very severe and that unsatisfactory results can be 
expected. Creating, improving, or maintaining habitat is 
impractical or impossible. 

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

Grain and seed crops are domestic grains and seed
producing herbaceous plants. Soil properties and 
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features that affect the growth of grain and seed crops 
are depth of the root zone, texture of the surface layer, 
available water capacity, wetness, slope, surface 
stoniness, and flood hazard. Soil temperature and soil 
moisture are also considerations. Examples of grain and 
seed crops are corn, wheat, oats, and barley .. 

Grasses and legumes are domestic perennial grasses 
and herbaceous legumes. Soil properties and features 
that affect the growth of grasses and legumes are depth 
of the root zone, texture of the surface layer, available 
water capacity, wetness, surface stoniness, flood hazard, 
and slope. Soil temperature and soil moisture are also 
considerations. Examples of grasses and legumes are 
fescue, lovegrass, bromegrass, clover, and alfalfa. 

Wild herbaceous plants are native or naturally 
established grasses and forbs, including weeds. Soil 
properties and features that affect the growth of these 
plants are depth of the root zone, texture of the surface 
layer, available water capacity, wetness, surface 
stoniness, and flood hazard. Soil temperature and soil 
moisture are also considerations. Examples of wild 
herbaceous plants are bluestem, goldenrod, 
beggarweed, woolly croton, and ragweed. 

Hardwood trees and woody understory produce nuts 
or other fruit, buds, catkins, twigs, bark, and foliage. Soil 
properties and features that affect the growth of 
hardwood trees and shrubs are depth of the root zone, 
the available water capacity, and wetness. Examples of 
these plants are oak, poplar, cherry, sweetgum, apple, 
hawthorn, dogwood, hickory, blackberry, and blueberry. 
Examples of fruit-producing shrubs that are suitable for 
planting on soils rated good are Russian-olive, autumn
olive, and crabapple. 

Coniferous plants furnish browse, seeds, and cones. 
Soil properties and features that affect the growth of 
coniferous trees, shrubs, and ground cover are depth of 
the root zone, available water capacity, and wetness. 
Examples of coniferous plants are pine and cedar. 

Wetland plants are annual and perennial wild 
herbaceous plants that grow on moist or wet sites. 
Submerged or floating aquatic plants are excluded. Soil 
properties and features affecting wetland plants are 
texture of the surface layer, wetness, reaction, slope, 
and surface stoniness. Examples of wetland plants are 
smartweed, wild millet, wildrice, saltgrass, cordgrass, 
rushes, sedges, and reeds. 

Shallow water areas have an average depth of less 
than 5 feet. Some are naturally wet areas. Others are 
created by dams, levees, or other water-control 
structures. Soil properties and features affecting shallow 
water areas are wetness, surface stoniness, slope, and 
permeability. Examples of shallow water areas are 
marshes, waterfowl feeding areas, and ponds. 

The habitat for various kinds of wildlife is described in 
the following paragraphs. 

Habitat for openland wildlife consists of cropland, 
pasture, meadows, and areas that are overgrown with 
grasses, herbs, shrubs, and vines. These areas produce 
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grain and seed crops, grasses and legumes, and wild 
herbaceous plants. The wildlife attracted to these areas 
include bobwhite quail, meadowlark, field sparrow, 
cottontail, and red fox. 

Habitat for woodland wildlife consists of areas of 
deciduous plants or coniferous plants or both and 
associated grasses, legumes, and wild herbaceous 
plants. Wildlife attracted to these areas include wild 
turkey, ruffed grouse, woodcock, thrushes, woodpeckers, 
squirrels, gray fox, raccoon, deer, and bear. 

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

engineering 

This section provides information for planning land 
uses related to urban development and to water 
management. Soils are rated for various uses, and the 
most limiting features are identified. The ratings are 
given in the following tables: Building site development, 
Sanitary facilities, Construction materials, and Water 
management. The ratings are based on observed 
performance of the soils and on the estimated data and 
test data in the "Soil properties" section. 

Information in this section is intended for land use 
planning, for evaluating land use alternatives, and for 
planning site investigations prior to design and 
construction. The information, however, has limitations. 
For example, estimates and other data generally apply 
only to that part of the soil within a depth of 5 or 6 feet 
Because of the map scale, small areas of different soils 
may be included within the mapped areas of a specific 
soil 

The information is not site specific and does not 
eliminate the need for onsite investigation of the soils or 
for testing and analysis by personnel experienced in the 
design and construction of engineering works. 

Government ordinances and regulations that restrict 
certain land uses or impose specific design criteria were 
not considered in preparing the information in this 
section. Local ordinances and regulations need to be 
considered in planning, in site selection, and in design. 

Soil properties, site features, and observed 
performance were considered in determining the ratings 
in this section. During the fieldwork for this soil survey, 
determinations were made about grain-size distribution, 
liquid limit, plasticity index, soil reaction, soil wetness, 
depth to a seasonal high water table, slope, likelihood of 
flooding, natural soil structure aggregation, and soil 
density. Data were collected about kinds of clay 
minerals, mineralogy of the sand and silt fractions, and 
the kind of adsorbed cations. Estimates were made for 
erodibility, permeability, corrosivity, shrink-swell potential, 
available water capacity, and other behavioral 
characteristics affecting engineering uses. 

This information can be used to (1) evaluate the 
potential of areas for residential, commerCial, industrial, 
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and recreation uses; (2) make preliminary estimates of 
construction conditions; (3) evaluate alternative routes 
for roads, streets, highways, pipelines, and underground 
cables; (4) evaluate alternative sites for sanitary landfills 
septic tank absorption fields, and sewage lagoons; (5) , 
plan detailed onsite investigations of soils and geology· 
(6) locate potential sources of gravel, sand, earthfill, a~d 
topsoil; (7) plan drainage systems, irrigation systems, 
ponds, terraces, and other structures for soil and water 
conservation; and (8) predict performance of proposed 
small structures and pavements by comparing the 
performance of existing similar structures on the same or 
similar soils. 

The information in the tables, along with the soil maps, 
the soil descriptions, and other data provided in this 
survey can be used to make additional interpretations. 

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

building site development 

Table 12 shows the degree and kind of soil limitations 
that affect shallow excavations, dwellings with and 
without basements, small commercial buildings, and local 
roads and streets. The limitations are considered slight if 
soil properties and site features are generally favorable 
for the indicated use and limitations are minor and easily 
overcome; moderate if soil properties or site features are 
not favorable for the indicated use and special planning, 
design, or maintenance is needed to overcome or 
minimize the limitations; and severe if soil properties or 
site features are so unfavorable or so difficult to 
overcome that special design, significant increases in 
construction costs, and possibly increased maintenance 
are required. Special feasibility studies may be required 
where the soil limitations are severe. 

Shallow excavations are trenches or holes dug to a 
maximum depth of 5 or 6 feet for basements, graves, 
utility lines, open ditches, and other purposes. The 
ratings are based on soil properties, site features, and 
observed performance of the soils. The ease of digging, 
filling, and compacting is affected by a very firm dense 
layer; stone content; soil texture; and slope. The time of 
the year that excavations can be made is affected by the 
depth to a seasonal high water table and the 
susceptibility of the soil to flooding. The resistance of the 
excavation walls or banks to sloughing or caving is 
affected by soil texture and the depth to the water table. 

Dwellings and small commercial buildings are 
structures built on shallow foundations on undisturbed 
soil. The load limit is the same as that for single-family 
dwellings no higher than three stories. Ratings are made 
for small commercial buildings without basements, for 
dwellings with basements, and for dwellings without 
basements. The ratings are based on soil properties, site 
features, and observed performance of the soils. A high 
water table, flooding, shrink-swell potential, and organic 
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layers can cause the movement of footings. A high water 
table, large stones, and flooding affect the ease of 
excavation and construction. Landscaping and grading 
that require cuts and fills of more than 5 to 6 feet are not 
considered. 

Local roads and streets have an all-weather surface 
and carry automobile and light truck traffic all year. They 
have a subgrade of cut or fill soil material, a base of 
gravel, crushed rock, or stabilized soil material, and a 
flexible or rigid surface. Cuts and fills are generally 
limited to less than 6 feet. The ratings are based on soil 
properties, site features, and observed performance of 
the soils. A high water table, flooding, large stones, and 
slope affect the ease of excavating and grading. Soil 
strength (as inferred from the engineering classification 
of the soil), shrink-swell potential, and depth to a high 
water table affect the traffic supporting capacity. 

sanitary facilities 

Table 13 shows the degree and the kind of soil 
limitations that affect septic tank absorption fields, 
sewage lagoons, and sanitary landfills. The limitations 
are considered slight if soil properties and site features 
are generally favorable for the indicated use and 
limitations are minor and easily overcome; moderate if 
soil properties or site features are not favorable for the 
indicated use and special planning, design, or 
maintenance is needed to overcome or minimize the 
limitations; and severe if soil properties or site features 
are so unfavorable or so difficult to overcome that 
special design, significant increases in construction 
costs, and possibly increased maintenance are required. 

Table 13 also shows the suitability of the soils for use 
as daily cover for landfills. A rating of good indicates that 
soil properties and site features are favorable for the use 
and good performance and low maintenance can be 
expected; fair indicates that soil properties and site 
features are moderately favorable for the use and one or 
more soil properties or site features make the soil less 
desirable than the soils rated good; and poor indicates 
that one or more soil properties or site features are 
unfavorable for the use and overcoming the unfavorable 
properties requires special design, extra maintenance, or 
costly alteration. 

Septic tank absorption fields are areas in which 
effluent from a septic tank is distributed into the soil 
through subsurface tiles or perforated pipe. Only that 
part of the soil between depths of 24 and 72 inches is 
evaluated. The ratings are based on soil properties, site 
features, and observed performance of the soils. 
Permeability, a high water table, and flooding affect 
absorption of the effluent. 

Unsatisfactory performance of septic tank absorption 
fields, including excessively slow absorption of effluent, 
surfacing of effluent, and hillside seepage, can affect 
public health. Ground water can be polluted if highly 
permeable sand and gravel or fractured bedrock is less 
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than 4 feet below the base of the absorption field, if 
slope is excessive, or if the water table is near the 
surface. There must be unsaturated soil material beneath 
the absorption field to effectively filter the effluent. Many 
local ordinances require that this material be of a certain 
thickness. 

Sewage lagoons are shallow ponds constructed to 
hold sewage while aerobic bacteria decompose the solid 
and liquid wastes. Lagoons should have a nearly level 
floor surrounded by cut slopes or embankments of 
compacted soil. Lagoons generally are deSigned to hold 
the sewage within a depth of 2 to 5 feet. Nearly 
impervious soil material for the lagoon floor and sides is 
required to minimize seepage and contamination of 
ground water. 

Table 13 gives ratings for the natural soil that makes 
up the lagoon floor. The surface layer and, generally, 1 
or 2 feet of soil material below the surface layer are 
excavated to provide material for the embankments. The 
ratings are based on soil properties, site features, and 
observed performance of the soils. Considered in the 
ratings are slope, permeability, a high water table, 
flooding, large stones, and content of organic matter. 

Excessive seepage due to rapid permeability of the 
soil or a water table that is high enough to raise the level 
of sewage in the lagoon causes a lagoon to function 
unsatisfactorily. Pollution results if seepage is excessive 
or if floodwater overtops the lagoon. A high content of 
organic matter is detrimental to proper functioning of the 
lagoon because it inhibits aerobic activity. Slope can 
cause construction problems, and large stones can 
hinder compaction of the lagoon floor. 

Sanitary landfills are areas where solid waste is 
disposed of by burying it in soil. There are two types of 
landfill-trench and area. In a trench landfill, the waste is 
placed in a trench. It is spread, compacted, and covered 
daily with a thin layer of soil excavated at the site. In an 
area landfill, the waste is placed in successive layers on 
the surface of the soil. The waste is spread, compacted, 
and covered daily with a thin layer of soil from a source 
away from the site. 

Both types of landfill must be able to bear heavy 
vehicular traffic. Both types involve a risk of ground 
water pollution. Ease of excavation and revegetation 
needs to be considered. 

The ratings in table 13 are based on soil properties, 
site features, and observed performance of the soils. 
Permeability, depth to bedrock or to a cemented pan, a 
high water table, slope, and flooding affect both types of 
landfill. Texture, stones and boulders, highly organic 
layers, soil reaction, and content of salts and sodium 
affect trench type landfills. Unless otherwise stated, the 
ratings apply only to that part of the soil within a depth 
of about 6 feet. For deeper trenches, a limitation rated 
slight or moderate may not be valid. Onsite investigation 
is needed. 

Daily cover for landfill is the soil material that is used 
to cover compacted solid waste in an area type sanitary 
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landfill. The soil material is obtained offsite, transported 
to the landfill, and spread over the waste. 

Soil texture, wetness, coarse fragments, and slope 
affect the ease of removing and spreading the material 
during wet and dry periods. Loamy or silty soils that are 
free of large stones or excess gravel are the best cover 
for a landfill. Clayey soils are sticky or cloddy and are 
difficult to spread; sandy soils are subject to soil blowing. 

After soil material has been removed, the soil material 
remaining in the borrow area must be thick enough over 
the water table to permit revegetation. The soil material 
used as final cover for a landfill should be suitable for 
plants. The surface layer generally has the best 
workability, more organic matter, and the best potential 
for plants. Material from the surface layer should be 
stockpiled for use as the final cover. 

construction materials 

Table 14 gives information about the soils as a source 
of roadfill, sand, gravel, and topsoil. The soils are rated 
good, fair, or poor as a source of roadfill, topsoil, sand, 
and gravel. The ratings are based on soil properties and 
site features that affect the removal of the soil and its 
use as construction material. Normal compaction, minor 
processing, and other standard construction practices 
are assumed. Each soil is evaluated to a depth of 5 or 6 
feet. 

Roadfill is soil material that is excavated in one place 
and used in road embankments in another place. In this 
table, the soils are rated as a source of roadfill for low 
embankments, generally less than 6 feet high and less 
exacting in design than higher embankments. 

The ratings are for the soil material below the surface 
layer to a depth of 5 or 6 feet. It is assumed that soil 
layers will be mixed during excavating and spreading. 
Many soils have layers of contrasting suitability within 
their profile. The table showing engineering index 
properties provides detailed information about each soil 
layer. This information can help determine the suitability 
of each layer for use as roadfill. The performance of soil 
after it is stabilized with lime or cement is not considered 
in the ratings. 

The ratings are based on soil properties, site features, 
and observed performance of the soils. The thickness of 
suitable material is a major consideration. The ease of 
excavation is affected by large stones, a high water 
table, and slope. How well the soil performs in place 
after it has been compacted and drained is determined 
by its strength (as inferred from the engineering 
classification of the soil) and shrink-swell potential. 

Soils rated good contain significant amounts of sand 
or gravel or both. They have at least 5 feet of suitable 
material, low shrink-swell potential, few cobbles and 
stones, and slopes of 15 percent or less. Depth to the 
water table is more than 3 feet. Soils rated fair are more 
than 35 percent silt- and clay-sized particles and have a 
plasticity index of less than 10. They have moderate 
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shrink-swell potential, slopes of 15 to 25 percent, or 
many stones. Depth to the water table is 1 to 3 feet. 
Soils rated poor have a plasticity index of more than 10, 
a high shrink-swell potential, many stones, or slopes of 
more than'25 percent. They are wet, and the depth to 
the water table is less than 1 foot. They may have layers 
of suitable material, but the material is less than 3 feet 
thick. 

Sand and gravel are used in great quantities in many 
kinds of construction. The ratings in table 14 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 16. 

Topsoil is used to cover an area so that vegetation 
can be established and maintained. The upper 40 inches 
of a soil is evaluated for use as topsoil. Also evaluated is 
the reclamation potential of the borrow area. 

Plant growth is affected by toxic material and by such 
properties as soil reaction, available water capacity, and 
fertility. The ease of excavating, loading, and spreading 
is affected by rock fragments, slope, a water table, soil 
texture, and thickness of suitable material. Reclamation 
of the borrow area is affected by slope, a water table, 
rock fragments, bedrock, and toxic material. 

Soils rated good have friable loamy material to a depth 
of at least 40 inches. They are free of stones and 
cobbles, have little or no gravel, and have slopes of less 
than 8 percent. They are low in content of soluble salts, 
are naturally fertile or respond well to fertilizer, and are 
not so wet that excavation is difficult. 

Soils rated fair are sandy soils, loamy soils that have a 
relatively high content of clay, soils that have only 20 to 
40 inches of suitable material, soils that have an 
appreciable amount of gravel, stones, or soluble salts, or 
soils that have slopes of 8 to 15 percent. The soils are 
not so wet that excavation is difficult. 

Soils rated poor are very sandy or clayey, have less 
than 20 inches of suitable material, have a large amount 
of gravel, stones, or soluble salts, have slopes of more 
than 15 percent, or have a seasonal water table at or 
near the surface. 

The surface layer of most soils is generally preferred 
for topsoil because of its organic matter content. Organic 
matter greatly increases the absorption and retention of 
moisture and nutrients for plant growth. 
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water management 
Table 15 gives information on the soil properties and 

site features that affect water management. The degree 
and kind of soil limitations are given for pond reservoir 
areas and for embankments, dikes, and levees. The 
limitations are considered slight if soil properties and site 
features are generally favorable for the indicated use 
and limitations are minor and are easily overcome; 
moderate if soil properties or site features are not 
favorable for the indicated use and special planning, 
design, or maintenance is needed to overcome o~ 
minimize the limitations; and severe if soil properties or 
site features are so unfavorable or so difficult to 
overcome that special design, significant increase in 
construction costs, and possibly increased maintenance 
are required. 

This table also gives for each soil the restrictive 
features that affect drainage, irrigation, terraces and 
diversions, and grassed waterways. 

Pond reservoir areas hold water behind a dam or 
embankment. Soils best suited to this use have low 
.seepage potential in the upper 60 inches. The seepage 
potential is determined by the permeability of the soil 
and the depth to fractured bedrock or other permeable 
material. Excessive slope can affect the storage capacity 
of the reservoir area. 

Embankments, dikes, and levees are raised structures 
of soil material, generally less than 20 feet high, 
constructed to impound water or to protect land against 
overflow. In this table, the soils are rated as a source of 
material for embankment fill. The ratings apply to the soil 
material below the surface layer to a depth of about 5 
feet. It is assumed that soil layers will be uniformly mixed 
and compacted during construction. 

The ratings do not indicate the ability of the natural 
soil to support an embankment. Soil properties to a 
depth even greater than the height of the embankment 
can affect performance and safety of the embankment. 
Generally, deeper onsite investigation is needed to 
determine these properties. 

Soil material in embankments must be resistant to 
seepage, piping, and erosion and have favorable 
compaction characteristics. Unfavorable features include 
less than 5 feet of suitable material and a high content 
of stones or boulders, organic matter, or salts or sodium. 
A high water table affects the amount of usable material. 
It also affects trafficability. 

Drainage is the removal of excess surface and 
subsurface water from the soil. How easily and 
effectively the soil is drained depends on the depth to 
other layers that affect the rate of water movement; 
permeability; depth to a high water table or depth of 
standing water if the soil is subject to ponding; slope; 
susceptibility to flooding; subsidence of organic layers; 
and potential frost action. Excavating and grading and 
the stability of ditchbanks are affected by depth to 
bedrock or to a cemented pan. large stones, slope, and 
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the hazard of cutbanks caving. The productivity of the 
soil after drainage is adversely affected by extreme 
acidity or by toxic substances in the root zone, such as 
salts, sodium, or sulfur. Availability of drainage outlets is 
not considered in the ratings. 

Irrigation is the controlled application of water to 
supplement rainfall and support plant growth. The design 
and management of an irrigation system are affected by 
depth to the water table, the need for drainage, flooding, 
available water capacity, intake rate, permeability, 
erosion hazard, and slope. The construction of a system 
is affected by large stones. The performance of a 
system is affected by the depth of the root zone, the 
amount of salts or sodium, and soil reaction. 

Terraces and diversions are embankments or a 

combination of channels and ridges constructed across 
a slope to reduce erosion and conserve moisture by 
intercepting runoff. Slope, wetness, and large stones 
affect the construction of terraces and diversions. A 
restricted rooting depth, a severe hazard of water 
erosion, an excessively coarse texture, and restricted 
permeability adversely affect maintenance. 

Grassed waterways are natural or constructed 
channels, generally broad and shallow, that conduct 
surface water !o outlets at a nonerosive velocity. Large 
stones, wetness, and slope affect the construction of 
gras~ed wate~ays. Low available water capacity, 
restricted rooting depth, toxic substances such as salts 
or sodium, and restricted permeability adversely affect 
the growth and maintenance of the grass after 
construction. 



soil properties 

Data relating to soil properties are collected during the 
course of the soil survey. The data and the estimates of 
soil and water features, listed in tables, are explained on 
the following pages. 

Soil properties are determined by field examination of 
the soils and by laboratory index testing of some 
benchmark soils. Established standard procedures are 
followed. During the survey, many shallow borings are 
made and examined to identify and classify the soils and 
to delineate them on the soil maps. Samples are taken 
from some typical profiles and tested in the laboratory to 
determine grain-size distribution, plasticity, and 
compaction characteristics. 

Estimates of soil properties are based on field 
examinations, on laboratory tests of samples from the 
survey area, and on laboratory tests of samples of 
similar soils in nearby areas. Tests verify field 
observations, verify properties that cannot be estimated 
accurately by field observation, and help characterize 
key soils. 

The estimates of soil properties shown in the tables 
include the range of grain-size distribution and Atterberg 
limits, the engineering classifications, and the physical 
and chemical properties of the major layers of each soil. 
Pertinent soil and water features also are given. 

engineering Index properties 
Table 16 gives estimates of the engineering 

classification and of the range of index properties for the 
major layers of each soil in the survey area. Most soils 
have layers of contrasting properties within the upper 5 
or 6 feet. 

Depth to the upper and lower boundaries of each layer 
is indicated. The range in depth and information on other 
properties of each layer are given for each soil series 
under "Soil series and their morphology." 

Texture is given in the standard terms used by the 
U.S. Department of Agriculture. These terms are defined 
according to percentages of sand, silt, and clay in the 
fraction of the soil that is less than 2 millimeters in 
diameter. IIloam," for example, is soil that is 7 to 27 
percent clay, 28 to 50 percent silt, and less than 52 
percent sand. If a soil contains particles coarser than 
sand, an appropriate modifier is added, for example, 
"gravelly." Textural terms are defined in the Glossary. 

Classificstion of the soils is determined according to 
the Unified soil classification system (2) and the system 
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adopted by the American Association of State Highway 
and Transportation Officials (1). 

The Unified system classifies soils according to 
properties that affect their use as construction material. 
Soils are classified according to grain-size distribution of 
the fraction less than 3 inches in diameter and according 
to plasticity index, liquid limit, and organic matter 
content. Sandy and gravelly soils are identified as GW, 
GP, GM, GC, SW, SP, SM, and SC; silty and clayey soils 
as Ml, Cl, Ol, MH, CH, and OH; and highly organic 
soils as Pt. Soils exhibiting engineering properties of two 
groups can have a dual classification, for example, SP
SM. 

The AASHTO system classifies soils according to 
those properties that affect roadway construction and 
maintenance. In this system, the fraction of a mineral soil 
that is less than 3 inches in diameter is classified in one 
of seven groups from A-1 through A-7 on the basis of 
grain-Size distribution, liquid limit, and plasticity index. 
Soils in group A-1 are coarse grained and low in content 
of fines (Silt and clay). At the other extreme, soils in 
group A-7 are fine grained. Highly organic soils are 
classified in group A-8 on the basis of visual inspection. 

If laboratory data are available, the A-1, A-2, and A-7 
groups are further classified as A-1-a. A-1-b, A-2-4, A-2-
5, A-2-6, A-2-7, A-7 -5, or A-7 -6. As an additional 
refinement, the suitability of a soil as subgrade material 
can be indicated by a group index number. Group index 
numbers range from 0 for the best subgrade material to 
20 or higher for the poorest. 

Rock fragments larger than 3 inches in diameter are 
indicated as a percentage of the total soil on a dry
weight basis. The percentages are estimates determined 
mainly by converting volume percentage in the field to 
weight percentage. 

Percentage (of soil particles) passing designated 
sieves is the percentage of the soil fraction less than 3 
inches in diameter based on an oven-dry weight. The 
sieves, numbers 4, 10, 40, and 200 (USA Standard 
Series), have openings of 4.76, 2.00, 0.420, and 0.074 
millimeters, respectively. Estimates are based on 
laboratory tests of soils sampled in the survey area and 
in nearby areas and on estimates made in the field. 

Liquid limit and plasticity index (Atterberg limits) 
indicate the plasticity characteristics of a soil. The 
estimates are based on test data from the survey area or 
from nearby areas and on field examination. 

The estimates of grain-size distribution, liquid limit, and 
plasticity index are rounded to the nearest 5 percent 
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Thus, if the ranges of gradation and Atterberg limits 
extend a marginal amount (1 or 2 percentage points) 
across classification boundaries, the classification in the 
marginal zone is omitted in the table. 

physical and chemical properties 
Table 17 shows estimates of some characteristics and 

features that affect soil behavior. These estimates are 
given for the major layers of each soil in the survey area. 
The estimates are based on field observations and on 
test data fer these and similar soils. 

Permeability refers to the ability of a soil to transmit 
water or air. The estimates indicate the rate of downward 
movement of water when the soil is saturated. They are 
based on soil characteristics observed in the field, 
particularly structure, porosity, and texture. Permeability 
is considered in the design of soil drainage systems, 
septic tank absorption fields, and construction where the 
rate of water movement under saturated conditions 
affects behavior. 

A vailable water capacity refers to the quantity of water 
that the soil is capable of storing for use by plants. The 
capacity for water storage is given in inches of water per 
inch of soil for each major soil layer. The capacity varies, 
depending on soil properties that affect the retention of 
water and the depth of the root zone. The most 
important properties are the content of organic matter, 
soil texture, bulk density, and soil structure. Available 
water capacity is an important factor in the choice of 
plants or crops to be grown and in the design and 
management of irrigation systems. Available water 
capacity is not an estimate of the quantity of water 
actually available to plants at any given time. 

Soil reaction is a measure of acidity or alkalinity and is 
expressed as a range in pH values. The range in pH of 
each major horizon is based on many field tests. For 
many soils, values have been verified by laboratory 
analyses. Soil reaction is important in selecting crops 
and other plants, in evaluating soil amendments for 
fertility and stabilization, and in determining the risk of 
corrosion. 

Shrink-swell potential is the potential for volume 
change in a soil with a loss or gain in moisture. Volume 
change occurs mainly because of the interaction of clay 
minerals with water and varies with the amount and type 
of clay minerals in the soil. The size of the load on the 
soil and the magnitude of the change in soil moisture 
content influence the amount of swelling of soils in 
place. Laboratory measurements of swelling of 
undisturbed clods were made for many soils. For others, 
swelling was estimated on the basis of the kind and 
amount of clay minerals in the soil and on 
measurements of similar soils. 

If the shrink-swell potential is rated moderate to very 
high. shrinking and swelling can cause damage to 
buildings. roads, and other structures. Special design is 
often needed. 

Soil survey 

Shrink-swell potential classes are based on the 
change in length of an unconfined clod as moisture 
content is increased from air-dry to field capacity. The 
change is based on the soil fraction less than 2 
millimeters in diameter. The classes are low. a change of 
less than 3 percent; moderate, 3 to 6 percent; and high, 
more than 6 percent. Vel}' high. greater than 9 percent, 
is sometimes used. 

Erosion factor K indicates the susceptibility of a soil to 
sheet and rill erosion by water. Factor K is one of six 
factors used in the Universal Soil Loss Equation (USLE) 
to predict the average annual rate of soil loss by sheet 
and rill erosion in tons per acre per year. The estimates 
are based primarily on percentage of silt, sand, and 
organic matter (up to 4 percent) and on soil structure 
and permeability. Values of K range from 0.05 to 0.69. 
The higher the value the more susceptible the soil is to 
sheet and rill erosion by water. 

Erosion factor T is an estimate of the maximum 
average annual rate of soil erosion that can occur 
without affecting crop productivity over a sustained 
period. The rate is in tons per acre per year. 

soil and water features 
Table 18 gives estimates of various soil and water 

features. The estimates are used in land use planning 
that involves engineering considerations. 

Hydrologic soil groups are used to estimate runoff 
from precipitation. Soils not protected by vegetation are 
assigned to one of four groups. They are grouped 
according to the intake of water when the soils are 
thoroughly wet and receive precipitation from long
duration storms. 

The four hydrologic soil groups are: 
Group A. Soils having a high infiltration rate (low runoff 

potential) when thoroughly wet. These consist mainly of 
deep, well drained to excessively drained sands or 
gravelly sands. 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 
transmission. 

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

Group D. Soils having a very slow infiltration rate (high 
runoff potential) when thoroughly wet. These consist 
chiefly of clays that have a high shrink-swell potential. 
soils that have a permanent high water table. soils that 
have a claypan or clay layer at or near the surface. and 
soils that are shallow over nearly impervious material. 
These soils have a very slow rate of water transmission. 
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Flooding, the temporary inundation of an area, is 
caused by overflowing streams, by runoff from adjacent 
slopes, or by tides. Water standing for short periods after 
rainfall or snowmelt and water in swamps and marshes 
are not considered flooding. 

Table 18 gives the frequency and duration of flooding 
and the time of year when flooding is most likely. 

Frequency, duration, and probable dates of occurrence 
are estimated. Frequency is expressed as none, rare, 
common, occasional, and frequent. None means that 
flooding is not probable; rare that it is unlikely but 
possible under unusual weather conditions; common that 
it is likely under normal conditions; occasional that it 
occurs on an average of once or less in 2 years; and 
frequent that it occurs on an average of more than once 
in 2 years. Duration is expressed as very brief if less 
than 2 days, brief if 2 to 7 days, and long if more than 7 
days. Probable dates are expressed in months; 
November-May, for example, means that flooding can 
occur during the period November through May. 

The information is based on evidence in the soil 
profile, namely thin strata of gravel, sand, silt, or clay 
deposited by floodwater; irregular decrease in organic 
matter content with increasing depth; and absence of 
distinctive horizons that form in soils that are not subject 
to flooding. 

Also considered is local information about the extent 
and levels of flooding and the relation of each soil on 
the landscape to historic floods. Information on the 
extent of flooding based on soil data is less specific than 
that provided by detailed engineering surveys that 
delineate flood-prone areas at specific flood frequency 
levels. 

High water table (seasonal) is the highest level of a 
saturated zone in the soil in most years. The depth to a 
seasonal high water table applies to undrained soils. The 
estimates are based mainly on the evidence of a 
saturated zone, namely grayish colors or mottles in the 
soil. Indicated in table 18 are the depth to the seasonal 
high water table; the kind of water table-that is, 
perched, artesian, or apparent; and the months of the 
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year that the water table commonly is high. A water table 
that is seasonally high for less than 1 month is not 
indicated in table 18. 

An apparent water table is a thick zone of free water 
in the soil. It is indicated by the level at which water 
stands in an uncased borehole after adequate time is 
allowed for adjustment in the surrounding soil. An 
artesian water table is under hydrostatic head, generally 
beneath an impermeable layer. When this layer is 
penetrated, the water level rises in an uncased borehole. 
A perched water table is water standing above an 
unsaturated zone. In places an upper, or perched, water 
table is separated from a lower one by a dry zone. 

Only saturated zones within a depth of about 6 feet 
are indicated. A plus sign preceding the range in depth 
indicates that the water table is above the surface of the 
soil. The .first numeral in the range indicates how high 
the water rises above the surface. The second numeral 
indicates the depth below the surface. 

Risk of cOffosion pertains to potential soil-induced 
electrochemical or chemical action that dissolves or 
weakens uncoated steel or concrete. The rate of 
corrosion of uncoated steel is related to such factors as 
soil moisture, particle-size distribution, acidity, and 
electrical conductivity of the soil. The rate of corrosion of 
concrete is based mainly on the sulfate and sodium 
content, texture, moisture content, and acidity of the soil. 
Special site examination and design may be needed if 
the combination of factors creates a severe corrosion 
environment. The steel in installations that intersect soil 
boundaries or soil layers is more susceptible to corrosion 
than steel in installations that are entirely within one kind 
of soil or within one soil layer. 

For uncoated steel, the risk of corrosion, expressed as 
low, moderate, or high, is based on soil drainage class, 
total acidity, electrical resistivity near field capacity, and 
electrical conductivity of the saturation extract. 

For concrete, the risk of corrosion is also expressed 
as low, moderate, or high. It is based on soil texture, 
acidity, and amount of sulfates in the saturation extract. 

, 
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classification of the soils 

The system of soil classification used by the National 
Cooperative Soil Survey has six categories (6). Beginning 
with the broadest, these categories are the order, 
suborder, great group, subgroup, family, and series. 
Classification is based on soil properties observed in the 
field or inferred from those observations or from 
laboratory measurements. In table 19, the soils of the 
survey area are classified according to the system. The 
categories are defined in the following paragraphs. 

ORDER. Ten soil orders are recognized. The 
differences among orders reflect the dominant soil
forming processes and the degree of soil formation. 
Each order is identified by a word ending in sol. An 
example is Entisol. 

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

GREAT GROUP. Each suborder is divided into great 
groups on the basis of close similarities in kind, 
arrangement, and degree of development of pedogenic 
horizons; soil moisture and temperature regimes; and 
base status. Each great group is identified by the name 
of a suborder and by a prefix that indicates a property of 
the soil. An example is Udifluvents (Ud, meaning humid, 
plus fluvents, the suborder of the Entisols that are 
stratified and have irregular organic matter content). 

SUBGROUP. Each great group has a typic subgroup. 
Other subgroups are intergrades or extragrades. The 
typic is the central concept of the great group; it is not 
necessarily the most extensive. Intergrades are 
transitions to other orders, suborders, or great groups. 
Extragrades have some properties that are not 
representative of the great group but do not indicate 
transitions to any other known kind of soil. Each 
subgroup is identified by one or more adjectives 
preceding the name of the great group. The adjective 
Typic identifies the subgroup that typifies the great 
group. An example is Typic Udifluvents. 

FAMILY. Families are established within a subgroup on 
the basis of physical and chemical properties and other 
characteristics that affect management. Mostly the 
properties are those of horizons below plow depth where 
there is much biological activity. Among the properties 
and characteristics considered are particle-size class, 

mineral content, temperature regime, depth of the root 
lone, consistence, moisture equivalent, slope, and 
permanent cracks. A family name consists of the name 
of a subgroup preceded by terms that indicate soil 
properties. An example is sandy, mixed, thermic Typic 
Udifluvents. 

SERIES. The series consists of soils that have similar 
horizons in their profile. The horizons are similar in color, 
texture, structure, reaction, consistence, mineral and 
chemical composition, and arrangement in the profile. 
The texture of the surface layer or of the substratum can 
differ within a series. 

soil series and their morphology 

In this section, each soil series recognized in the 
survey area is described. The descriptions are arranged 
in alphabetic order. 

Characteristics of the soil and the material in which it 
formed are identified for each series. A pedon, a small 
three-dimensional area of soil, that is typical of the series 
in the survey area is described. The detailed deSCription of 
each soil horizon follows standards in the Soil Survey 
Manual (5). Many of the technical terms used in the 
descriptions are defined in Soil Taxonomy (6). Unless 
otherwise stated, colors in the descriptions are for moist 
soil. Following the pedon description is the range of 
important characteristics of the soils in the series. 

The map units of each soil series are described in the 
section "Detailed soil map units." 

Adaton series 

The soils of the Adaton series are deep, poorly 
drained, and loamy. They formed in loamy sediments on 
uplands. Slopes range from 0 to 2 percent 

A typical pedon of Adaton silt loam in an area of 
Adaton-Muskogee complex, in pasture; from the 
intersection of U.S. Highway 259 and Farm Road 561, 
200 feet south on U.S. Highway 259, 2 miles west on 
county road, 0.3 mile south on county road, and 50 feet 
east: 

Ap-O to 6 inches; brown (10YR 5/3) silt loam; few fine 
faint yellowish brown mottles; weak medium granular 
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structure; hard, friable; many roots; slightly acid; 
gradual smooth boundary. 

821tg-6 to 18 inches; light brownish gray (10VR 6/2) 
clay loam; many coarse distinct brownish yellow 
(10VR 6/6) and few fine faint yellowish red mottles; 
moderate medium subangular blocky structure; hard, 
friable; few fine roots; few patchy clay films on faces 
of peds; very strongly acid; gradual smooth 
boundary. 

822tg-18 to 29 inches; mottled grayish brown (10VR 5/ 
2) and brownish yellow (10VR 6/6) clay loam; 
moderate medium subangular blocky structure; hard, 
friable; few patchy clay films on faces of peds; 
common streaks and pockets of light gray (10VR 7/ 
2) uncoated silt; very strongly acid; gradual smooth 
boundary. 

823tg-29 to 36 inches; grayish brown (10VR 5/2) clay 
loam; many coarse prominent brownish yellow and 
few fine faint red mottles; weak medium subangular 
blocky structure; hard, friable; few patchy clay films 
on faces of peds; many streaks and pockets of light 
gray (10VR 7/2) uncoated silt; very strongly acid; 
gradual smooth boundary. 

824tg-36 to 60 inches; mottled grayish brown (10VR 5/ 
2), red (2.5VR 4/6), and brownish yellow (10VR 6/6) 
silty clay; weak medium subangular blocky structure; 
extremely hard, very firm; few patchy clay films on 
faces of peds; very strongly acid; gradual smooth 
boundary. 

825tg-60 to 80 inches; light brownish gray (10VR 6/2) 
silty clay; few fine faint brownish yellow mottles; 
weak coarse subangular blocky structure; extremely 
hard, firm; few patchy clay films on faces of peds; 
very strongly acid. 

The solum ranges from 60 to more than 80 inches in 
thickness. Reaction throughout the solum is strongly acid 
or very strongly acid except in the upper horizons that 
have been limed. 

The A 1 or Ap horizon is 4 to 8 inches thick. It is very 
dark grayish brown, brown, or dark grayish brown. A thin 
A2 horizon is present in some pedons. The 8t horizon is 
light brownish gray, grayish brown, or gray with mottles 
of brownish yellow, yellowish brown, brown, strong 
brown, and red. The 821t and 822t horizons range from 
clay loam to silty clay loam. The lower part of the 8t 
horizon is clay loam, silty clay loam, or silty clay. 

Alusa series 
The soils of the Alusa series are deep, poorly drained, 

and loamy. They formed in loamy and clayey sediments 
on uplands. Slopes range from 0 to 1 percent. 

A typical pedon of Alusa loam, in pasture; from the 
intersection of Texas Highway 8 and Farm Road 1840 in 
Boston, 0.6 mile west on Farm Aoad 1840, 0.5 mile 
north on county road, 0.25 mile west on county road, 
and 50 feet north: 

Soil survey 

A 1-0 to 6 inches; dark grayish brown (10VR 4/2) loam; 
weak medium and fine granular structure; hard, 
friable; many fine roots; few fine black concretions; 
medium acid; clear smooth boundary. 

A2-6 to 11 inches; grayish brown (10VA 5/2) loam; few 
fine faint strong brown and reddish brown mottles; 
moderate medium and fine subangular blocky 
structure; hard, friable; many fine roots; many black 
concretions; strongly acid; abrupt smooth boundary. 

821tg-11 to 20 inches; grayish brown (10VR 5/2) clay; 
many fine prominent red mottles; weak coarse and 
medium subangular blocky structure; extremely hard, 
very firm; continuous clay films; thin coatings of silt 
on ped surfaces; strongly acid; gradual smooth 
boundary. 

822tg-20 to 38 inches; gray (10VR 5/1) clay; many fine 
prominent red and common fine faint strong brown 
mottles; weak coarse subangular blocky structure; 
extremely hard, very firm; many clay films on faces 
of peds; strongly acid; gradual smooth boundary. 

823tg-38 to 48 inches; gray (10VR 5/1) clay; many fine 
prominent red mottles; weak coarse subangular 
blocky structure; extremely hard, very firm; many 
clay films on faces of peds; medium acid; gradual 
smooth boundary. 

824tg-48 to 58 inches; gray (10VR 5/1) clay; common 
fine faint strong brown mottles; weak coarse 
subangular blocky structure; extremely hard, very 
firm; many clay films on faces of peds; many black 
specks and concretions; few brown concretions; 
medium acid; gradual smooth boundary. 

825tg-58 to 80 inches; light gray (10VR 6/1) clay; 
many fine prominent strong brown mottles; weak 
coarse subangular blocky structure; extremely hard, 
very firm; many clay films on faces of peds; few 
brown concretions; many black concretions and 
black masses; slightly acid. 

The solum ranges from 60 to more than 80 inches in 
thickness. 

The A 1 horizon is 4 to 10 inches thick. It is very dark 
grayish brown, dark grayish brown, grayish brown, or 
gray. The A 1 horizon is medium acid or strongly acid 
except where the soil has been limed. The A2 horizon is 
2 to 7 inches thick. It is light brownish gray or grayish 
brown. Reaction is medium acid or strongly acid. The A2 
horizon has few to common mottles in shades of brown. 
Thickness of the A horizon is less than 12 inches. The 
Btg horizon is light brownish gray, gray, light gray, dark 
gray, or grayish brown with common to many coarse 
mottles of brown, red, and gray. Texture is clay, silty 
clay, or silty clay loam. Reaction ranges from very 
strongly acid to neutral. 

Amy series 
The soils of the Amy series are deep, poorly drained, 

and loamy. They formed in alluvium on flood plains of 
local streams. Slopes range from 0 to 1 percent. 
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A typical pedon o~ Amy silt loam, frequently flooded, in 
woodland; from the Intersection of State Line Road and 
Days Creek channel, 0.5 mile south on State Line Road, 
and 50 feet west: 

A1-O to 4 inches; dark grayish brown (10YR 4/2) silt 
loam; weak medium subangular blocky structure; 
hard, friable; many fine roots; very strongly acid; 
clear smooth boundary. 

A2-4 to 18 inches; light brownish gray (10YR 6/2) 
loam; common medium distinct yellowish brown 
(10YR 5/6) mottles; weak medium subangular 
blocky structure; extremely hard, friable; few fine 
roots; strongly acid; diffuse wavy boundary. 

821tg-18 to 28 inches; gray (10YR 5/1) loam; common 
medium distinct yellowish brown (10YR 5/6) mottles; 
weak medium subangular blocky structure; 
extremely hard, friable; few tongues and coatings of 
light brownish gray (10YR 6/2) silt loam; strongly 
acid; diffuse wavy boundary. 

822tg-28 to 42 inches; gray (10YR 5/1) loam; few fine 
distinct dark yellowish brown and common fine 
distinct yellowish brown mottles; weak medium 
subangular blocky structure; extremely hard, friable; 
few tongues, interfingers, and coatings of light 
brownish gray (10YR 6/2) silt; very strongly acid; 
gradual smooth boundary. 

823tg-42 to 65 inches; light brownish gray (10YR 6/2) 
silt loam; few fine distinct yellowish red and 
common fine distinct brownish yellow mottles; weak 
medium subangular blocky structure; extremely hard, 
friable; few small siliceous pebbles; very strongly 
acid. 

The solum ranges from 40 to more than 65 inches in 
thickness. In unlimed soil the solum is strongly acid or 
very strongly acid. 

The A 1 horizon is 3 to 6 inches thick and is grayish 
brown or dark grayish brown. The A2 horizon is 8 to 15 
inches thick and is light brownish gray or light gray. It 
has few to many mottles in shades of brown and yellow. 
Interfingers of the A2 horizon make up 5 to 10 percent 
of the Bt horizon. The thickness of the a horizon is 12 to 
20 inches. The color of the B2tg horizon is gray, light 
brownish gray, or light gray. Texture is silty clay loam, 
loam, or silt loam. Mottles in shades of brown, gray, red, 
and yellow are common to many. A few siliceous 
pebbles are in most pedons in the lower part of the 82tg 
horizon. 

These soils are taxadjuncts to the Amy series because 
they are less clayey than is typical for the Amy series. 
Use, behavior, and management are similar to those of 
the Amy soils. 

Annona series 
The soils of the Annona series are deep, somewhat 

poorly drained, and loamy. They formed in loamy and 
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clayey sediments on uplands. Slopes range from 1 to 3 
percent. 

A typical pedon of Annona loam, 1 to 3 percent 
slopes, in pasture; from the intersection of Texas 
Highway 98 and Farm Road 1840 west of Boston, 3.7 
miles west on Farm Road 1840, and 300 feet north: 

A1-O to 2 inches; very dark grayish brown (10YR 3/2) 
loam; few fine distinct pale brown mottles; moderate 
fine granular structure; slightly hard, very friable; 
many fine roots; slightly acid; gradual smooth 
boundary. 

A2-2 to 12 inches; brown (10YR 5/3) loam; common 
fine distinct dark grayish brown and few fine faint 
dark yellowish brown mottles; weak fine subangular 
blocky structure; slightly hard, very friable; few fine 
roots; slightly acid; abrupt smooth boundary. 

B21t-12 to 18 inches; red (2.5YR 4/6) clay; many 
medium distinct yellowish brown (10YR 5/4) and 
few fine distinct light brownish gray mottles; 
moderate medium subangular blocky structure; 
extremely hard, very firm; many clay films; common 
pressure faces; very strongly acid; gradual smooth 
boundary. 

822t-18 to 35 inches; mottled red (2.5YR 4/6), gray 
(10YR 6/1), and yellowish brown (10YR 5/4) clay; 
moderate fine subangular blocky structure; very 
hard, very firm; few patchy clay films on faces of 
peds; very strongly acid; gradual smooth boundary. 

823t-35 to 45 inches; light brownish gray (10YR 6/2) 
clay; common fine distinct gray and many coarse 
prominent red (2.5YR 4/6) mottles; weak medium 
blocky structure; very hard, very firm; many 
slickensides; medium acid; gradual smooth 
boundary. 

B24t-45 to 80 inches; grayish brown (10YR 5/2) clay; 
many coarse faint brown (10YR 5/3) and few fine 
prominent yellowish brown mottles; extremely hard, 
very firm; neutral. 

The solum ranges from 60 to more than 80 inches in 
thickness. 

The A 1 horizon is very dark grayish brown, dark 
yellowish brown, brown, or yellowish brown. The A2 
horizon is brown, pale brown, light yellowish brown, gray, 
or light gray. The thickness of the A horizon is 6 to 14 
inches. Reaction ranges from strongly acid to slightly 
acid. The 821 t horizon is red, dark red, reddish yellow, 
or yellowish red. It has few to many mottles of light 
brownish gray, gray, dark yellowish brown, or yellowish 
brown. The 821t horizon is clay or clay loam, and clay 
content ranges from 35 to 60 percent. The reaction is 
very strongly acid or strongly acid. The B22t horizon is 
mottled gray, red, yellowish red, and yellowish brown. It 
is clay with a reaction of strongly acid or very strongly 
acid. The lower part of the 82t horizon is light brownish 
gray and grayish brown mottled with red, gray, yellowish 
red, yellowish brown, light olive brown, brown, and olive 
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yellow. It is clay, and reaction ranges from medium acid 
to moderately alkaline. Calcium carbonate concretions 
are in the lower part of the Bt horizon in some pedons. 

Ashford series 

The soils of the Ashford series are deep, poorly 
drained, and clayey. They formed in clayey sediments on 
uplands. Slopes range from 0 to 1 percent. 

A typical pedon of Ashford clay, in woodland; from the 
intersection of U.S. Highway 67 and Farm Road 990 in 
Bassett, 1.S miles west on U.S. Highway 67, and 300 
feet north: 

A 1-0 to 4 inches; light olive gray (SY 6/2) clay; many 
medium distinct red (2.SYR 5/8) mottles; moderate 
medium subangular blocky structure; ex.tremely hard, 
very firm, sticky and plastic; many fine roots; slightly 
acid; gradual smooth boundary. 

B21tg-4 to 14 inches; gray (5Y 5/1) clay; many coarse 
distinct yellowish brown (10YR 5/6) mottles; 
moderate medium subangular blocky structure; 
extremely hard, very firm, sticky and plastic; few fine 
roots; few fine pores; peds have shiny faces; very 
strongly acid; gradual smooth boundary. 

B22tg-14 to 28 inches; gray (5Y 5/1) clay; many 
common distinct yellowish red (5YR 5/6) mottles; 
weak medium subangular blocky structure; 
extremely hard, very firm, sticky and plastic; peds 
have shiny faces; few small slickensides; very 
strongly acid; gradual smooth boundary. 

B23tg-28 to 48 inches; gray (5Y 5/1) clay; many 
common distinct yellowish red (5YR 5/6) and red 
(2.5YR 5/8) mottles; weak medium subangular 
blocky structure; extremely hard, very firm, sticky 
and plastic; very strongly acid; gradual smooth 
boundary. 

B24tg-48 to 80 inches; olive gray (5Y 5/2) clay; few 
fine distinct yellowish red mottles; weak medium 
subangular blocky structure; extremely hard, very 
firm, sticky and plastic; strongly acid. 

The solum ranges from 60 to more than 80 inches in 
thickness. During dry seasons, cracks 1/2 to 1 inch in 
width extend from the surface to a depth of 20 to 30 
inches. 

Some pedons have small amounts of white neutral 
salts in the lower horizons and a few black concretions 
throughout the solum. 

The A horizon is 3 to 9 inches thick. It is dark grayish 
brown, grayish brown, dark gray, light olive gray, or olive 
gray. Reaction ranges from slightly acid to strongly acid. 
The 82tg horizon is gray, dark gray, or olive gray. Few to 
many yellowish brown, yellowish red, or red mottles are 
in most pedons. A few small slickensides are at a depth 
of 10 to 36 inches. In the upper part of the 82tg horizon 
reaction ranges from very strongly acid to medium acid, 
and in the lower part of the 82tg horizon reaction ranges 
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from very strongly acid to mildly alkaline. The clay 
content of the upper 20 inches of the 82t horizon is 60 
to 75 percent. 

Billyhaw series 

The soils of the Billyhaw series are deep, somewhat 
poorly drained, and clayey. They formed in clayey alluvial 
sediments on flood plains. Slopes range from 0 to 5 
percent. Areas are characterized by cycles of 
microknolls and microdepressions that are 10 to 24 feet 
apart. In undisturbed areas, the microknolls are 3 to 6 
inches higher than the microdepressions. 

A typical pedon of 8i11yhaw clay, 0 to 1 percent slopes, 
in pasture; from the intersection of Texas Highway 8 and 
Interstate Highway 30 in New 80ston, 6.2 miles north on 
Texas Highway 8 to county road, 1.4 miles west on 
county road, and 0.9 mile along fence: 

A11-0 to 7 inches; dark brown (7.5YR 3/2) clay; 
moderate fine subangular blocky and granular 
structure; extremely hard, very firm, sticky and 
plastic; many fine roots; neutral; clear smooth 
boundary. 

A12-7 to 25 inches; dark reddish brown (5YR 3/2) clay; 
moderate fine subangular blocky and granular 
structure; extremely hard, very firm, sticky and 
plastic; common fine roots; few fine pores; neutral; 
gradual wavy boundary. 

AC1-25 to 39 inches; reddish brown (5YR 4/4) clay; 
moderate fine blocky structure; extremely hard, very 
firm, sticky and plastic; few fine roots; few fine 
pores; few large intersecting slickensides; few small 
black spots; few fine concretions of calcium 
carbonate; few pockets and old cracks partially filled 
with silt; calcareous; moderately alkaline; gradual 
wavy boundary. 

AC2-39 to 57 inches; reddish brown (SYR 4/4) clay; 
moderate fine blocky structure; extremely hard, very 
firm, sticky and plastic; few fine roots; few fine 
pores; few large intersecting slickensides; few fine 
pitted concretions of calcium carbonate; few small 
black spots on faces of peds; few pockets of silt 
loam; calcareous; moderately alkaline; clear smooth 
boundary. 

IIC-S7 to 75 inches; reddish brown (SYR 5/4) silt loam; 
massive; slightly hard, very friable, slightly sticky and 
slightly plastic; few thin strata of reddish brown (5YR 
4/4) silty clay loam; calcareous; moderately alkaline. 

The solum ranges from 40 inches to more than 60 
inches in thickness. Calcareous layers are more than 20 
inches deep. During dry seasons cracks as much as 2 
inches in width extend from the surface to a depth of 
more than 20 inches. Clay content ranges from 60 to 80 
percent throughout the 10- to 40-inch control section. 
The thickness of the A horizon ranges from 13 inches on 
microknolls to 29 inches in microdepressions. 
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The A 1 horizon is dark reddish brown, dark brown, 
very dark brown, or very dark grayish brown. Reaction 
ranges from slightly acid to mildly alkaline. The AC 
horizon is dark brown, reddish brown, yellowish red, or 
red. Mottles of reddish brown and dark brown range 
from none to common. Concretions of calcium carbonate 
range from 0 to 10 percent. I n some pedons the AC 
horizon contains soft masses of secondary carbonates. 
Intersecting slickensides are below a depth of 16 inches. 
Reaction ranges from neutral to moderately alkaline. The 
C horizon is reddish brown, red, dark red, or yellowish 
red. Reaction is mildly alkaline or moderately alkaline. 
Concretions of calcium carbonate range from 0 to 10 
percent. Texture is silt loam, silty clay loam, sandy clay 
loam, or clay. 

Blevins series 

The soils of the Blevins series are deep, well drained, 
and loamy. They formed in loamy sediments on uplands. 
Slopes range from 1 to 3 percent. 

A typical pedon of Blevins silt loam, 1 to 3 percent 
slopes, in woodland; from the intersection of Texas 
Highway 8 and Interstate Highway 30 in New Boston, 
0.25 mile north on Texas Highway 8, 2.25 miles east on 
county road, 1 mile north on county road, and 50 feet 
west of road: 

Al-0 to 8 inches; yellowish brown (10YR 5/4) silt loam; 
moderate fine granular structure; slightly hard, 
friable; many fine roots; slightly acid; gradual smooth 
boundary. . 

A2-8 to 15 inches; light yellowish brown (10YR 6/4) slit 
loam; moderate medium and fine subangular blocky 
structure; slightly hard, friable; few fine roots; 
medium acid; gradual smooth boundary. 

821t-15 to 38 inches; yellowish brown (10YR 5/6) clay 
loam' few fine faint reddish yellow mottles; moderate 
medi~m subangular blocky structure; hard, friable; 
few fine roots; many patchy clay films on faces of 
peds; few worm casts; very strongly acid; gradual 
smooth boundary. 

822t-38 to 61 inches; yellowish brown (10YR 5/6) clay 
loam; many fine faint red, reddish yellow, and light 
gray mottles; moderate medium subang~lar blocky 
structure; hard, friable; few patchy clay films on 
faces of peds; very strongly acid; gradual smooth 
boundary. 

B23t&A'2-61 to 80 inches; yellowish brown (10YR 5/6) 
clay loam; few fine faint red mottles; weak medium 
subangular blocky structure; hard, friable; 20 percent 
by volume coatings, streaks, and pockets of light 
gray (10YR 7/2) uncoated sand and silt; very 
strongly acid. 

The solum ranges from 60 to more than 80. inches !n 
thickness. Reaction of the soil ranges from slightly aCid 
to strongly acid in the A horizon, and it is very strongly 
acid in the Bt horizon. 
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The A 1 horizon is 6 to 8 inches thick. It is yellowish 
brown, brown, dark grayish brown, or dark brown. !he 
A2 horizon is 5 to 10 inches thick. It is light yellOWish 
brown, pale brown, or brown. It is silt loam or. fine sandy 
loam. The B21 t and B22t horizons are yellOWish brown 
or brownish yellow. They have few to commo~ red~ish, 
yellowish, and brownish mottles. The B23t&A 2 honzon 
is yellowish brown or brownish yellow. Some pedons are 
mottled with shades of red, gray, brown, or yellow. 
Texture is sandy clay loam or clay loam. 

Bryarly series 

The soils of the Bryarly series are deep, moderately 
well drained, and loamy. They formed in clayey 
sediments on uplands. Slopes range from 1 to 5 percent. 

A typical pedon of Bryarly clay loam, 1 to 5 percent 
slopes, in woodland; from the intersection of Farm Road 
990 and U.S. Highway 67 in Bassett, 2.5 miles east on 
U.S. 67, south on county road 1 mile, east on county 
road 0.4 mile, and 200 feet north of road: 

Al-0 to 3 inches; very dark grayish brown (10YR 3/2) 
clay loam; moderate medium subangular blocky 
structure; hard, firm; many fine roots; medium acid; 
clear smooth boundary. 

B21 t-3 to 15 inches; red (2.5YR 4/6) clay; many coarse 
prominent light brownish gray (10YR 6/2) mottles; 
moderate medium subangular blocky structure; 
extremely hard, very firm; few fine roots; common 
pressure faces; few patchy clay films on faces of 
peds; very strongly acid; gradual smooth boundary. 

B22t-15 to 24 inches; mottled light brownish gray 
(10YR 6/2) and red (2.5YR 4/6) clay; moderate 
medium subangular blocky structure; extremely hard, 
very firm; few patchy clay films on faces of peds; 
few slickensides; very strongly acid; gradual smooth 
boundary. 

B23t-24 to 42 inches; light brownish gray (10YR 6/2) 
clay; many coarse prominent red (2.5YR 4/6) 
mottles; weak medium subangular blocky structure; 
extremely hard, very firm; few patchy clay films on 
faces of peds; few slickensides; very strongly acid; 
gradual smooth boundary. 

B24t-42 to 57 inches; light brownish gray (10YR 6/2) 
clay; many coarse distinct yellowish brown (10YR 5/ 
8) mottles; moderate subangular blocky structure; 
extremely hard, very firm; common pressure faces; 
very strongly acid; gradual smooth boundary. 

B25t-57 to 80 inches; brownish yellow (10YR 6/6) clay; 
few fine distinct brownish gray mottles; weak 
medium blocky structure; extremely hard, very firm; 
very strongly acid. 

The solum ranges from 60 to more than 80 inches in 
thickness. 

The A horizon is 2 to 6 inches thick. It is very dark 
grayish brown, dark grayish brown, dark yellowish brown, 
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or dark brown. Reaction ranges from very strongly acid 
to slightly acid. The 821 t horizon is red, yellowish red, or 
reddish brown. It is mottled in shades of gray, yellowish 
brown, grayish brown, light brownish gray, brown, or dark 
grayish brown. Reaction is strongly acid or very strongly 
acid. The 822t horizon is gray or light brownish gray 
mottled with shades of red, very dark grayish brown, 
dark grayish brown, or yellowish brown. Reaction ranges 
from very strongly acid through neutral. The lower part of 
the 82t horizon is gray, light olive brown, brownish 
yellow, yellowish brown, or light brownish gray. It is 
mottled with shades of red, gray, olive, and brown. 
Texture is clay or shaly clay. Reaction ranges from very 
strongly acid to moderately alkaline. 

These soils are considered taxadjuncts to the 8ryarly 
series, because in most pedons, they do not have 
carbonates and they are more acid in the lower part of 
the 82t horizon than is typical for the 8ryarly series. Use, 
behavior, and management are very similar to those of 
the 8ryarly soils. 

Dardanelle series 
The soils of the Dardanelle series are deep, well 

drained, and loamy. They formed in loamy alluvial 
sediments on flood plains. Slopes range from 0 to 1 
percent. 

A typical pedon of Dardanelle loam, 0 to 1 percent 
slopes, in cropland; from the intersection of Farm Road 
1398 and Interstate Highway 30 in Hooks, 5.4 miles 
north on Farm Road 1398 and county road, 0.7 mile 
west on field road, and 50 feet south of road: 

Ap-O to 8 inches; very dark grayish brown (10YR 3/2) 
loam; weak fine subangular blocky and granular 
structure; hard, friable; slightly acid; clear smooth 
boundary. 

8211-8 to 26 inches; dark brown (7.5YR 3/2) clay loam; 
few fine faint reddish brown (5YR 4/3) mottles; 
moderate fine granular and subangular blocky 
structure; hard, friable; few fine pores; neutral; 
gradual smooth boundary. 

822t-26 to 48 inches; dark reddish brown (5YR 3/4) 
loam; moderate medium and fine subangular blocky 
structure; hard, friable; few fine pores; many thick 
dark reddish brown (5YR 3/2) clay films on faces of 
peds; neutral; gradual smooth boundary. 

823t-48 to 70 inches; reddish brown (5YR 4/4) loam; 
weak coarse subangular blocky structure; hard, 
friable; few fine pores; few clay films on faces of 
peds; neutral. 

The solum ranges from 50 to 70 inches in thickness. 
The thickness of the mollic epipedon ranges from 20 to 
40 inches. 

The A horizon is very dark brown. very dark grayish 
brown dark brown, or dark reddish brown. Reaction 
range~ from neutral to medium acid. The 821 t horizon is 
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dark reddish brown, dark brown, or very dark grayish 
brown. It is clay loam or silty clay loam. Reaction is 
slightly acid or neutral. The 822t and 823t horizons are 
dark reddish brown, reddish brown, brown, or yellowish 
red. Texture is loam, clay loam, or silty clay loam. 
Reaction is slightly acid or neutral. 

Darden series 

The soils of the Darden series are deep, excessively 
drained, and sandy. They formed in sandy sediments on 
uplands. Slopes range from 1 to 12 percent. 

A typical pedon of Darden loamy fine sand, 1 to 8 
percent slopes, in cropland; from the intersection of 
Farm Road 1326 and Farm Road 114,3.9 miles north of 
Oak Grove, 1.2 miles north and west on county road, 
and 400 feet west: 

Ap-O to 8 inches; brown (7.5YR 4/4) loamy. fine sand; 
weak fine granular structure; soft, very friable; many 
fine roots; slightly acid; clear smooth boundary. 

A12-8 to 14 inches; dark yellowish brown (10YR 4/6) 
loamy fine sand; weak fine subangular blocky 
structure; soft, very friable; common fine roots; 
medium acid; gradual smooth boundary. 

C1-14 to 42 inches; brown (7.5YR 5/4) loamy fine 
sand; single grained; loose; few fine roots; strongly 
acid; gradual smooth boundary. 

C2-42 to 53 inches; strong brown (7.5YR 5/6) loamy 
fine sand; single grained; loose; few fine roots; 
strongly acid; gradual smooth boundary. 

C3-53 to 80 inches; strong brown (7.5YR 5/6) loamy 
fine sand; single grained; loose; neutral. 

The thickness of sandy horizons exceeds 80 inches. 
The 10- to 40-inch control section contains 10 to 25 
percent silt plus clay. Reaction ranges from very stro~gly 
acid to slightly acid in the A horizon and upper C honzon 
and very strongly acid to neutral in the lower C horizon. 
A few small rounded pebbles are in some pedons. 

The A horizon is 6 to 24 inches thick. It is brown, dark 
yellowish brown, yellowish brown, or brownish yellow. 
The C horizon is brown, strong brown, reddish yellow, 
yellowish brown, or brownish yellow. The texture is 
mostly loamy fine sand, but some pedons have thin 
strata of fine sand, loamy sand, or sand. Mottles r~nge 
from none to few in shades of brown or yellow. Thin 
discontinuous lamellae, below a depth of 40 inches, 
range from none to few. Pockets or strata of clean sand 
with chromas of 1 or 2 are at a depth below 40 inches in 
some pedons. 

Eylau series 
The soils of the Eylau series are deep, moderately well 

drained, and loamy. They formed in loamy sediments on 
uplands. Slopes range from 0 to 3 percent. 

A typical pedon of Eylau very fine sandy loam, 0 to 3 
percent slopes in woodland; from the intersection of 
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Interstate Highway 30 and the Kansas City Southern 
Railroad in Texarkana, 0.3 mile south of Interstate 30 
and 50 feet west of railroad track: ' 

A1-O to 6 inches; dark grayish brown (10YR 4/2) very 
fine sandy loam; weak fine granular structure; 
slightly hard, very friable; many fine roots; slightly 
acid; gradual smooth boundary. 

A2-6 to 12 inches; brown (7.SYR S/4) very fine sandy 
loam; weak medium and coarse subangular blocky 
structure parting to weak fine granular; slightly hard, 
very friable; many fine roots; medium acid; gradual 
smooth boundary. 

821t-12 to 22 inches; strong brown (7.SYR S/6) sandy 
clay loam; moderate medium and fine subangular 
blocky structure; hard, friable; common fine roots; 
common fine pores; few patchy clay films on faces 
of peds; very strongly acid; gradual smooth 
boundary. 

822t-22 to 28 inches; strong brown (7.SYR S/6) sandy 
clay loam; few fine distinct yellowish red mottles; 
moderate medium prismatic structure parting to 
moderate fine subangular blocky; extremely hard, 
firm; common fine roots; common fine pores; thin 
continuous clay films on faces of peds; very strongly 
acid; gradual smooth boundary. 

823t-28 to 36 inches; strong brown (7.SYR S/6) sandy 
clay loam; many medium distinct yellowish red (SYR 
4/6) and few fine faint light brownish gray mottles; 
moderate medium prismatic structure parting to 
moderate fine subangular blocky; extremely hard, 
firm; about 20 percent by volume is brittle mainly in 
the yellowish red portion; few fine roots; common 
fine pores; many clay films on faces of peds; very 
strongly acid; gradual smooth boundary. 

824t-36 to SS inches; brownish yellow (10YR 6/6) 
sandy clay loam; few fine faint light brownish gray 
and few medium distinct yellowish red (SYR 4/6) 
mottles; moderate coarse prismatic structure parting 
to moderate medium and fine subangular blocky; 
hard, friable; about 4S percent by volume is brittle 
mainly in the brownish yellow and yellowish red 
portion; common medium vesicular pores; many clay 
films on faces of peds; very strongly acid; gradual 
wavy boundary. 

B2St&A'2-SS to 63 inches; mottled strong brown 
(7.SYR S/6) and red (2.SYR 4/6) sandy clay loam 
(B2t); moderate coarse prismatic structure parting to 
weak medium subangular blocky; friable; many clay 
films on faces of peds; tongues and interfingers of 
light brownish gray (10YR 6/2) fine sand (A'2) O.S 
inch to 3 inches wide make up about 1S percent of 
the horizon; very strongly acid; diffuse wavy 
boundary. 

B26t&A'2-63 to 80 inches; mottled red (2.SYR 4/6) and 
strong brown (7.SYR S/6) sandy clay loam (B2t); 
weak coarse prismatic structure; hard, friable; 
tongues and interfingers of light brownish gray 
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(10YR 6/2) fine sandy loam (A'2) make up about 25 
percent of the horizon and range from 1 inch to 5 
inches wide; very strongly acid. 

The solum thickness exceeds 80 inches. Reaction 
ranges from strongly acid to slightly acid in the A horizon 
and is very strongly acid or strongly acid in the Bt 
horizon. 

The A 1 horizon is 3 to 9 inches thick. It is dark grayish 
brown, yellowish brown, brown, or light yellowish brown. 
The A2 horizon is 4 to 14 inches thick. It is pale brown, 
brown, light yellowish brown, brownish yellOW, yellowish 
brown, light brown, reddish yellow, or strong brown. The 
B2t horizon is strong brown, reddish yellow, yellowish 
brown, or brownish yellow. Light brownish gray or gray 
mottles are within 30 inches of the surface. Yellowish 
red and red mottles range from none to common. Some 
or all of these subhorizons are 40 to 60 percent brittle. 
The texture of the Bt horizon is clay loam, sandy clay 
loam, or silty clay loam. The Bt part of the B2t&A'2 
horizon is mottled with red, yellowish red, strong brown, 
gray, and light brownish gray. The A'2 part occurs as 
tongues and interfingers and is light brownish gray or 
light gray. The A'2 part is typically fine sand but ranges 
to very fine sand, silt, or fine sandy loam. These tongues 
and interfingers make up 5 to 30 percent of the horizon. 

Ferris series 
The soils of the Ferris series are deep, well drained, 

and clayey. The formed in clayey sediments on uplands. 
Slopes range from S to 12 percent. 

A typical pedon of Ferris clay, 5 to 12 percent slopes 
in pasture; from the intersection of Farm Road 1326 and 
Farm Road 114 north of Oak Grove, 1 mile south on 
Farm Road 1326, 1.3 miles west on county road, and 
300 feet north of road: 

A1-O to 3 inches; dark grayish brown (10YR 4/2) clay; 
weak fine subangular blocky structure; very hard, 
firm; few worm casts; mildly alkaline; gradual smooth 
boundary. 

AC1-3 to 26 inches; light olive brown (2.5Y 5/4) clay; 
moderate fine subangular blocky structure; very 
hard, firm; few black specks and concretions; 
calcareous; moderately alkaline; gradual smooth 
boundary. 

AC2-26 to 47 inches; mottled olive gray (5Y 5/2) and 
light olive brown (2.5Y 5/6) clay; weak medium 
subangular blocky structure; very hard, firm; few fine 
threads of calcium carbonate; calcareous; 
moderately alkaline; gradual smooth boundary. 

AC3ca-47 to 58 inches; mottled light olive brown (2.5Y 
5/4) and grayish brown (2.SY 5/2) clay; weak 
medium and fine subangular blocky structure; very 
hard, firm; many pockets and a few fine threads of 
calcium carbonate; calcareous; moderately alkaline; 
gradual smooth boundary. 
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C-58 to 70 inches; stratified yellowish brown (10YR 5/ 
8), brown (10YR 5/3), and light gray (2.5Y 7/2) clay 
and shale; weak medium and fine platy structure; 
very hard, firm; calcareous; moderately alkaline. 

The solum ranges in thickness from 30 to 60 inches. 
The A horizon is 2 to 7 inches thick. It is grayish 

brown, light brownish gray, dark grayish brown, brown, 
light yellowish brown, light olive brQwn, olive gray, or 
olive. The A horizon is mildly alkaline or moderately 
alkaline. In some pedons it is calcareous. The AC1 and 
AC2 horizons are light olive brown, yellowish brown, light 
yellowish brown, light brownish gray, light olive gray, pale 
olive, light gray, or olive gray with or without mottles of 
gray, brown, and contrasting shades of olive and yellow. 
Gray, light brownish gray, and grayish brown mottles are 
few to many and are inherited from the gray color of the 
shaly parent material. The AC3ca horizon is 5 to 35 
percent calcium carbonate. Gypsum is in the lower part 
of the horizon of some pedons. The C horizon ranges 
from shaly clay to calcareous clay mixed with shale. 

These soils are taxadjuncts to the Ferris series 
because they are in a udic moisture regime, which is not 
typical for the soils in the Ferris series. Use, 
management, and behavior are very similar to those of 
the Ferris soils. 

Gladewater series 

The soils of the Gladewater series are deep, poorly 
drained, and clayey. They formed in clayey alluvial 
sediments on flood plains. Slopes are less than 1 
percent. 

A typical pedon of Gladewater clay, frequently flooded, 
in woodland; from the intersection of U.S. Highway 259 
and the Sulphur River channel, 500 feet east and 1,000 
feet north on power line right-of-way: 

A1-0 to 5 inches; very dark gray (10YR 3/1) clay; 
moderate fine granular structure; extremely hard, 
very firm, very plastic; many fine roots; neutral; clear 
smooth boundary. 

B21g-5 to 18 inches; gray (10YR 5/1) clay; common 
fine distinct dark yellowish brown mottles; moderate 
fine subangular blocky structure; extremely hard, 
very firm, very plastic; few fine roots; few cracks 
filled with very dark gray clay; slightly acid; gradual 
smooth boundary. 

822g-18 to 42 inches; dark gray (10YR 4/1) clay; few 
fine distinct yellowish brown mottles; weak coarse 
subangular blocky structure; extremely hard, very 
firm, very plastic; few fine roots; medium acid; 
gradual smooth boundary. 

Cg---42 to 72 inches; gray (10YR 5/1) clay; few fine 
distinct strong brown mottles; massive; extremely 
hard, very firm, very plastic; few fine roots; strongly 
acid. 
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The solum ranges from 30 to 50 inches in thickness. 
This soil is clayey throughout. 

The A horizon is 4 to 8 inches thick. It is black, very 
dark gray, or very dark grayish brown. It ranges in 
reaction from medium acid to neutral. The B2g horizon is 
dark gray or gray. The reaction ranges from Slightly acid 
to very strongly acid. The Cg horizon is very dark gray, 
dark gray, or gray. It is clay stratified with silty clay or 
clay loam. Reaction ranges from strongly acid to neutral. 

Kiomatia series 

The soils of the Kiomatia series are deep, well 
drained, and sandy. They formed in sandy alluvial 
sediments on flood plains. Slopes range from 0 to 3 
percent. 

A typical pedon of Kiomatia loamy fine sand, 
frequently flooded, in woodland; from the intersection of 
U.S. Highway 259 and the Red River, 300 feet south and 
2,000 feet east: 

A1-0 to 3 inches; reddish brown (5YR 4/4) loamy fine 
sand; weak fine granular structure; very friable; few 
fine roots; calcareous; moderately alkaline; gradual 
smooth boundary. 

C-3 to 72 inches; brown (7.5YR 5/4) loamy fine sand; 
single grained; loose; thin strata and lenses of fine 
sandy loam; calcareous; moderately alkaline. 

The soil ranges from neutral to moderately alkaline. It 
is calcareous or noncalcareous. 

The A horizon is 2 to 8 inches thick. It is brown, strong 
brown, or reddish brown. The C horizon is brown, strong 
brown, or reddish brown. It is loamy fine sand, fine sand, 
or loamy very fine sand with lenses of fine sandy loam. 

McKamie series 

The soils of the McKamie series are deep, well 
drained, and loamy. They formed in stratified loamy and 
clayey sediments on uplands. Slopes range from 1 to 12 
percent. 

Typical pedon of McKamie loam, 1 to 5 percent slopes, 
in pasture; from the intersection of Texas Highway 8 and 
Interstate Highway 30 in New Boston, 6.2 miles north on 
Texas Highway 8 to county road, west on county road 
1.5 miles, and 300 feet south of road: 

A1-0 to 3 inches; dark grayish brown (10YR 4/2) loam; 
weak fine granular structure; slightly hard, very 
friable; many fine roots; slightly acid; clear smooth 
boundary. 

A2-3 to 13 inches; brown (7.5YR 5/4) loam; weak fine 
granular structure; slightly hard, very friable; few fine 
roots; Slightly acid; clear smooth boundary. 

B21 t-13 to 17 inches; red (2.5YR 4/8) clay; weak fine 
subangular blocky structure; hard, friable; many 
patchy clay films on faces of peds; few fine roots; 
medium acid; gradual smooth boundary. 
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B22t~ 17 to 36 inches; red (2.5YR 4/6) clay; moderate 
fl~e subangular bl~ky structure; extremely hard, 
friable; nearly continuous clay films on faces of 
peds; str~ngly acid; gradual smooth boundary. 

B3-36 to .58 !nches; red (2.5YR 4/8) sandy clay loam; 
few faint light red mottles; moderate fine subangular 
blocky structure; hard, friable; few patchy clay films 
on faces of peds; very strongly acid; clear smooth 
boundary. 

C-58 to 80 inches; red (2.5YR 4/8) fine sandy loam' 
weak fine suba~gular blocky structure; hard, friable; 
very strongly aCid. 

The solum ranges in thickness from 45 to 60 inches. 
The A horizon is 5 to 15 inches thick. It is dark grayish 

brown or brown. Reaction ranges from slightly acid to 
strongly acid. The B2t horizon is red, dark reddish brown 
reddish brown, or yellowish red. It is dominantly clay in ' 
the upper 20 inches, but thin horizons of clay loam or 
silty clay loam are in some pedons. The B2t horizon 
ranges from medium acid to very strongly acid. The B3 
horizon is fine sandy loam, silty clay loam, sandy clay 
loam, clay loam, or very fine sandy loam. Reaction 
ranges from neutral to very strongly acid. The C horizon 
is fine sandy loam, very fine sandy loam, silt loam, or 
silty clay loam. Some horizons are stratified with thin 
layers. The C horizon ranges from very strongly acid to 
moderately alkaline. 

Morse series 
The soils of the Morse series are deep, well drained, 

and clayey. They formed in clayey sediments on 
uplands. Slopes range from 3 to 8 percent. 

A typical pedon of Morse clay, 3 to 8 percent slopes, 
eroded, in pasture; from the intersection of Farm Road 
114 and the west Bowie County line, 1 ,400 feet east on 
Farm Road 114, north on county road 1.1 miles, and 100 
feet east of road: 

A 11-0 to 6 inches; dark reddish brown (5YR 3/4) clay; 
weak subangular blocky and granular structure; 
extremely hard, very firm; many fine roots; 
calcareous; moderately alkaline; gradual smooth 
boundary. 

A12-6 to 16 inches; dark reddish brown (5YR 3/4) clay; 
weak subangular blocky structure; extremely hard, 
very firm; few fine roots; few concretions of calcium 
carbonate; calcareous; moderately alkaline; gradual 
smooth boundary. 

AC-16 to 58 inches; dark red (2.5YR 3/6) clay; weak 
subangular blocky structure; extremely hard, very 
firm; common concretions of calcium carbonate; 
many large intersecting slickensides; calcareous; 
moderately alkaline; gradual smooth boundary. 

C-58 to 80 inches; red (2.5YR 4/6) clay; massive; 
extremely hard, very firm; few concretions of calcium 
carbonate; many large intersecting slickensides; 
calcareous; moderately alkaline. 
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The thickness of the solum ranges from 50 to 80 
inches. Intersecting slickensides range from common to 
many. Gilgai relief is slight to none. 

The A horizon is 12 to 18 inches thick. It is dark 
reddish brown or dark brown. Reaction ranges from 
neutral to moderately alkaline. The AC horizon is red or 
dark red. It is clay or silty clay. It contains concretions of 
calcium carbonate in amounts ranging from 1 to 10 
percent by volume and is mildly alkaline or moderately 
alkaline. The C horizon is red, yellowish red, or reddish 
brown. It is clay or silty clay and is mildly alkaline or 
moderately alkaline. 

Some pedons have a sandy IIC horizon below a depth 
of 60 inches. 

These soils are taxadjuncts to the Morse series 
because they are more clayey in the lower horizons than 
is typical for the Morse series. Use, management, and 
behavior are similar to those of the Morse soils. 

Muldrow series 
The soils of the Muldrow series are deep, somewhat 

poorly drained, and clayey. They formed in clayey alluvial 
sediments on flood plains. Slopes range from 0 to 1 
percent. 

A typical pedon of Muldrow clay loam, in pasture; from 
the intersection of Farm Road 1326 and Farm Road 114 
north of Oak Grove, 2.5 miles west on Farm Road 114, 
north on county road 2.3 miles, .25 mile east of road: 

A1-O to 14 inches; very dark grayish brown (10YR 3/2) 
clay loam; moderate fine granular and subangular 
blocky structure; hard, firm; many fine roots; few 
worm channels filled with very dark gray clay loam; 
medium acid; gradual smooth boundary. 

B21tg-14 to 37 inches; black (10YR 2/1) clay; 
moderate fine subangular blocky structure; very 
hard, firm; few fine roots; few worm channels filled 
with dark reddish brown material; neutral; gradual 
smooth boundary. 

B22tg-37 to 62 inches; very dark gray (10YR 3/1) clay; 
few fine distinct dark yellowish brown mottles; 
moderate fine subangular blocky structure; very 
hard, very firm; few fine roots; few small 
slickensides; neutral; gradual smooth boundary. 

B3g-62 to 79 inches; very dark gray (5YR 3/1) clay; 
common fine faint reddish brown mottles; moderate 
fine subangular blocky structure; extremely hard, 
very firm; mildly alkaline. 

The thickness of the solum exceeds 60 inches. Dark 
colors extend to a depth of more than 40 inches. 

The A horizon is 11 to 18 inches thick. It is dark 
brown, very dark grayish brown, very dark gray, very dark 
brown, or black. Reaction is medium acid or strongly 
acid. The. B2tg and 83g horizons are very dark gray, very 
dark graYish brown, very dark brown, or black. Dark 
yellowish brown and reddish brown mottles are few to 
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common. The 82tg and 83g horizons are clay or clay 
loam. They have a clay content of 35 to 50 percent. The 
82t horizon is slightly acid or neutral. The 83 horizon is 
neutral to moderately alkaline. 

Muskogee series 

The soils of the Muskogee series are deep, 
moderately well drained, and loamy. They formed in silty 
sediments on uplands. This soil has slopes of 0 to 2 
percent and is on mounds in the Adaton-Muskogee 
complex. 

A typical pedon of Muskogee silt loam in the Adaton
Muskogee complex, in pasture; from the intersection of 
U.S. Highway 259 and Farm Road 561 south of De Kalb, 
200 feet south on U.S. Highway 259,2 miles west on 
county road, 0.3 mile south on county road, and 100 feet 
east: 

A 1-0 to 6 inches; brown (10YR 4/3) silt loam; moderate 
medium granular structure; hard, friable; many fine 
roots; slightly acid; clear smooth boundary. 

A2-6 to 10 inches; yellowish brown (10YR 5/4) silt 
loam; moderate medium granular structure; hard, 
friable; many fine roots; strongly acid; clear smooth 
boundary. 

81-10 to 15 inches; yellowish brown (10YR 5/6) silt 
loam; weak medium subangular blocky structure; 
hard, friable; few fine roots; very strongly acid; 
gradual smooth boundary. 

821t-15 to 25 inches; yellowish brown (10YR 5/6) silty 
clay loam; few fine faint light brownish gray mottles; 
moderate medium and fine subangular blocky 
structure; hard, friable; many patchy clay films on 
faces of peds; very strongly acid; gradual smooth 
boundary. 

822t-25 to 50 inches; mottled light brownish gray 
(10YR 6/2), red (2.5YR 4/6), and yellowish red 
(5YR 5/6) clay; weak medium subangular blocky 
structure; extremely hard, very firm; many patchy 
clay films on faces of peds; very strongly acid; , 
gradual smooth boundary. 

823t-50 to 80 inches; light brownish gray (10YR 6/2) 
clay; many coarse prominent red (2.5YR 4/6) 
mottles; weak medium subangular blocky structure; 
extremely hard, very firm; few patchy clay films on 
faces of peds; about 10 percent uncoated silt on 
surfaces of peds; strongly acid. 

The thickness of the solum ranges from 60 to more 
than 80 inches. Reaction ranges from medium acid to 
very strongly acid. The base saturation 50. inches below 
the top of the 8t horizon is 35 to 55 percent. 

The A 1 horizon is 4 to 7 inches thick. It is dark grayish 
brown, brown, or grayish brown. The A2 horizon is 3 to 8 
inches thick. It is grayish brown, yellowish brown, light 
yellowish brown, or brown. The A2 horizon is silt loam or 
very fine sandy loam. The B 1 horizon is 3 to 12 inches 
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thick. It is yellowish brown, brownish yellow, or light 
yellowish brown. The 81 horizon is silt loam or very fine 
sandy loam. The upper part of the 8t horizon is yellowish 
brown or strong brown. It is silt loam or silty clay loam. 
The lower part of the 8t horizon is light gray or light 
brownish gray with mottles in shades of red and brown. 
It is clay or silty clay. 

Perry series 
The soils of the Perry series are deep, poorly drained, 

and clayey. They formed in clayey alluvial sediments on 
flood plains. Slopes are less than 1 percent. 

A typical pedon of Perry clay, occasionally flooded, in 
pasture; from the intersection of State Line Road and 
Interstate Highway 30 at Texarkana, 2.25 miles north on 
State Line Road, and 50 feet east: 

A1-0 to 4 inches; dark gray (10YR 4/1) clay; weak 
medium subangular blocky structure; extremely hard, 
very firm; few fine roots; medium acid; gradual 
smooth boundary. 

821g-4 to 18 inches; gray (10YR 5/1) clay; common 
fine faint strong brown mottles; weak medium 
subangular blocky structure; extremely hard, very 
firm; few fine roots; slightly acid; gradual smooth 
boundary. 

822g-18 to 34 inches; gray (10YR 5/1) clay; few 
medium faint strong brown (7.5YR 5/6) mottles; 
weak medium subangular blocky structure; 
extremely hard, very firm; neutral; gradual smooth 
boundary. 

823g-34 to 45 inches; gray (10YR 5/1) clay; common 
fine distinct light olive brown mottles; weak medium 
subangular blocky structure; extremely hard, very 
firm; few concretions of calcium carbonate; 
moderately alkaline; gradual smooth boundary. 

11831-45 to 55 inches; dark reddish gray (5YR 4/2) 
clay; few fine faint dark reddish brown mottles; weak 
medium subangular blocky structure; extremely hard, 
very firm; many concretions of calcium carbonate; 
calcareous; moderately alkaline; gradual smooth 
boundary. 

11832-55 to 80 inches; dark reddish brown (5YR 3/4) 
clay; common fine faint dark reddish gray mottles; 
weak medium subangular blocky structure; 
extremely hard, very firm; many concretions of 
calcium carbonate; calcareous; moderately alkaline. 

The thickness of the solum ranges from 30 to 60 
inches. 

The A horizon is 4 to 8 inches thick. It is gray, grayish 
brown, dark gray, dark grayish brown, or very dark gray. 
Reaction ranges from very strongly acid to medium acid. 
The 82g horizon is gray or dark gray with few to many 
mottles in shades of brown or red. Reaction ranges from 
strongly acid to neutral. The 118 horizon is dark reddish 
gray t dark reddish brown, or reddish brown. Reaction 
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ranges from neutral to moderately alkaline. The liB 
horizon is calcareous or noncalcareous and has few to 
many calcium carbonate concretions. 

These soils are taxadjuncts to the Perry series 
because they are deeper to the II B horizon than is 
typical for the Perry series. Use, management, and 
behavior are similar to those of the Perry soils. 

Redlake series 
The soils of the Redlake series are deep, moderately 

well drained, and clayey. They formed in clayey alluvium 
on flood plains. Slopes are less than 1 percent. 

A typical pedon of Redlake clay, in cropland; from the 
intersection of Interstate Highway 30 and Farm Road 
992 in New Boston, 13.5 miles north on Farm Road 992, 
3 miles north and west on private road, and 50 feet east: 

Al-0 to 5 inches; dark reddish brown (2.5YR 3/4) clay; 
weak coarse granular and subangular blocky 
structure; extremely hard, very firm; common fine 
roots; few worm casts; calcareous; moderately 
alkaline; clear smooth boundary. 

821-5 to 35 inches; dark red (2.5YR 3/6) clay; weak 
coarse subangular blocky structure; extremely hard, 
very firm; few fine roots; few worm casts; 
calcareous; moderately alkaline; clear smooth 
boundary. 

822-35 to 56 inches; red (2.5YR 4/6) clay; weak 
coarse subangular blocky structure; extremely hard, 
very firm; calcareous; moderately alkaline; abrupt 
smooth boundary. 

IIC-56 to 72 inches; red (2.5YR 5/6) silt loam; massive; 
slightly hard, friable; few thin strata of silty clay 
loam; calcareous; moderately alkaline. 

The thickness of the solum ranges from 30 to 60 
inches. All horizons are mildly alkaline or moderately 
alkaline. Some pedons are noncalcareous in the upper 
10 inches, but all are calcareous below a depth of 10 
inches. These soils crack when dry. 

The A horizon is 5 to 10 inches thick. It is dark reddish 
brown or dusky red. The B horizon is red, dark red, or 
dark reddish brown. Texture is clay or silty clay. The IIC 
horizon is silt loam, clay loam, or silty clay loam and is 
stratified in some pedons. 

Rodessa series 
The soils of the Rodessa series are deep, somewhat 

poorly drained, and loamy. They formed in clayey 
sediments on uplands. They are on mounds in the 
Wrightsville-Rodessa complex. Slopes range from 0 to 1 
percent. . 

A typical pedon of Rodessa loam in the Wrightsville
Rodessa complex, in woodland; from the intersection of 
Farm Road 561 and U.S. Highway 259 south of De Kalb, 
0.1 mile south on U.S. Highway 259, 1.8 miles west on 
county road, 1.5 miles south, and 25 feet west: 
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All-O to 8 inches; brown (10YR 4/3) loam; moderate 
medium granular structure; slightly hard, very friable; 
many fine roots; slightly acid; clear smooth 
boundary. . 

A12--8 to 14 inches; yellowish brown (10YR 5/4) loam; 
moderate medium subangular blocky structure; 
slightly hard, very friable; few fine roots; medium 
acid; gradual smooth boundary. 

Bl-14 to 26 inches; yellowish brown (10YR 5/6) loam; 
moderate fine subangular blocky structure; hard, 
very friable; many worm casts; many patchy clay 
films on faces of peds; few black concretions; 
strongly acid; gradual smooth boundary. 

B21 t&A'2-26 to 34 inches; yellowish brown (10YR 5/8) 
clay loam; few fine distinct red mottles; moderate 
fine subangular blocky structure; hard, firm; white 
(10YR 8/2) uncoated silt and sand on surfaces of 
peds and in streaks and tongues make up 25 
percent of the horizon; very strongly acid; gradual 
smooth boundary. 

B22t&A'2-34 to 42 inches; pale brown (10YR 6/3) clay 
loam; many coarse distinct strong brown (7.5YR 5/ 
6), many coarse prominent red (2.5YR 4/6), and few 
medium faint light brownish gray (10YR 6/2) 
mottles; moderate fine subangular blocky structure; 
hard, firm; white (10YR 8/2) tongues and streaks of 
uncoated silt and sand make up about 15 percent of 
the horizon; very strongly acid; gradual smooth 
boundary. 

B23t--42 to 70 inches; gray (10YR 5/1) clay; few coarse 
faint strong brown (7.5YR 5/6) and many coarse 
distinct red (2.5YR 4/6) mottles; weak medium 
subangular blocky structure; very hard, very firm; few 
streaks of uncoated sand and silt; very strongly acid. 

The thickness of the solum ranges from 60 to more 
than 100 inches. 

The A horizon is 16 to 22 inches thick. It is brown, 
dark yellowish brown, yellowish brown, light yellowish 
brown, or pale brown. The A horizon is loam or fine 
sandy loam. Reaction ranges from slightly acid to very 
strongly acid. The B 1 horizon is 6 to 12 inches thick. It is 
light yellowish brown, yellowish brown, or very pale 
brown. It is loam or fine sandy loam. Reaction ranges 
from medium acid to very strongly acid. The B2t&A'2 
horizons are clay loam or loam. The B2t part is yellowish 
brown, pale brown, strong brown, or light brownish gray. 
The A'2 part is white or light gray and makes up 10 to 60 
percent of the horizon. Reaction of the B2t&A'2 horizon 
is strongly acid or very strongly acid. The lower part of 
the B2t horizon is gray, dark gray, or light brownish gray. 
This horizon is clay or silty clay. Reaction ranges from 
medium acid to very strongly acid. 

Roebuck series 
The soils of the Roebuck series are deep, somewhat 

poorly drained, and clayey. They formed in clayey 
alluvium on flood plains. Slopes are less than 1 percent 
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A typical pedon o~ Roebuck clay, frequently flooded, in 
woodland; from the Intersection of Texas Highway 8 and 
Interstate Highway 30 in New Boston, 6.5 miles north on 
Texas Highway 8,0.6 mile west on county road, 0.6 mile 
north on ~asture road, 0.7 mile west along pasture road 
to fence line, and 600 feet south on fence line: 

A1-0 to 9 inches; dark reddish brown (5YR 3/2) clay' 
~oderate fi~e granular structure;- very hard, very , 
firm; many fine roots; calcareous; moderately 
alkaline; clear smooth boundary. 

B21-9 to 16 inches; dark reddish brown (5YR 3/3) clay' 
moderate fine subangular blocky structure; very , 
hard, very firm; few fine roots; calcareous; 
moderately alkaline; clear smooth boundary. 

B22-16 to 40 inches; dark reddish brown (5YR 3/4) 
clay; weak fine subangular blocky structure; very 
hard, very firm; calcareous; moderately alkaline; 
clear smooth boundary. 

C-40 to 65 inches; reddish brown (5YR 4/4) clay' weak 
f~ne subangular blocky structure; very hard, v~ry 
firm; few black specks; common thin strata of silt 
loam; calcareous; moderately alkaline. 

The thickness of the solum ranges from 30 to 60 
inches. All horizons are moderately alkaline. 

The A horizon is 6 to 18 inches thick. It is very dark 
brown, very dark grayish brown, very dusky red, dusky 
red, dark reddish brown, or dark brown. The B horizon is 
dusky red, dark reddish brown, dark red, weak red 
reddish brown, or red. It is clay, clay loam, silty cl~y 
loam, or silty clay that is more than 35 percent clay. The 
C horizon is clay or clay stratified with coarser textured 
materials. 

These soils are taxadjuncts to the Roebuck series 
because they are calcareous throughout, which is not 
typical of the Roebuck series. However, use, behavior, 
and management are similar to those of the Roebuck 
soils. 

Rosalie series 
The soils of the Rosalie series are deep, well drained, 

and sandy. They formed in loamy and sandy sediments 
on uplands. Slopes range from 2 to 5 percent. 

A typical pedon of Rosalie loamy fine sand, 2 to 5 
percent slopes, in pasture; from the intersection of Farm 
Road 561 and Farm Road 990 north of Bassett, 0.5 mile 
west on Farm Road 561, and 50 feet north of road: 

A 1-0 to 8 inches; brown (10YR 4/3) loamy fine sand; 
weak fine granular structure; slightly hard, very 
friable; many fine roots; few siliceous pebbles; 
slightly acid; gradual smooth boundary. 

A2-8 to 24 inches; yellowish brown (10YR 5/4) loamy 
fine sand; weak fine subangular blocky structure; 
slightly hard, very friable; few fine roots; few 
siliceous pebbles; medium acid; gradual smooth 
boundary. 
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B21t&A2-24 to 36 inches; strong brown (7.5YR 5/6) 
sandy clay loam; few fine faint red mottles; weak 
coar~e prismatic structure parting to moderate 
medium subangular blocky; hard, friable; few fine 
roots; many patchy clay films on faces of peds; 
~bout 10 percent brownish yellow (10YR 6/6) loamy 
fine sand on ped surfaces and in vertical streaks' 
few siliceous pebbles; very strongly acid; gradua{ 
smooth boundary. 

B22t&A2-36 to 55 inches; strong brown (7.5YR 5/6) 
sandy clay loam; few fine faint red mottles' weak 
fi~e and medium subangular blocky struct~re; hard, 
fnable; few patchy clay films on faces of peds; about 
20 percent of volume vertical streaks and ped 
coatings of light gray (10YR 7/2) loamy fine sand' 
very strongly acid; gradual smooth boundary. ' 

B23t-55 to 80 inches; red (2.5YR 4/6) sandy clay loam' 
weak medium and fine subangular blocky structure' ' 
hard, friable; common streaks and pockets of light' 
gray (10YR 7/2) uncoated sand; very strongly acid. 

The thickness of the solum is 60 to 90 inches. 
The A 1 horizon is 6 to 11 inches thick. It is brown 

dark grayish brown, or yellowish brown. It contains f~w 
to common coarse fragments. Reaction ranges from 
slightly acid to very strongly acid. The A2 horizon is 8 to 
16 inches thick. It is light yellowish brown or yellowish 
brown. The thickness of the A horizon ranges from 22 to 
36 inches. Reaction ranges from medium acid to very 
strong,ly acid. The B21 t&A2 horizon is yellowish brown, 
brownish yellow, brown, or strong brown. It is sandy clay 
loam or clay loam. In most pedons the A2 horizon 
makes up 5 to 20 percent of volume. The A2 material is 
made up of grayish sand or silt streaks and coatings. 
Th,is 821 t&A2 horizon is extremely acid or very strongly 
aCid. The lower part of the Bt horizon is mottled in 
shades of red, yellow, brown, and gray. It is sandy clay 
loam or clay loam. The Bt horizon contains common 
streaks and pockets of uncoated sand grains that are 
extremely acid or very strongly acid. 

Ruston series 

The soils of the Ruston series are deep, well drained, 
and loamy. They formed in loamy sediments on uplands. 
Slopes range from 1 to 8 percent. . 

A typical pedon of Ruston fine sandy loam, 3 to 8 
percent slopes, in woodland; from the intersection of 
Myrtle Springs Road with Farm Road 989 north of Nash, 
0.7 mile west on Myrtle Springs Road, and 50 feet north 
of road: 

A1-0 to 5 inches; brown (10YR 4/3) fine sandy loam; 
weak fine granular structure; slightly hard, very 
friable; many fine roots; slightly acid; gradual smooth 
boundary. 

A2-5 to 16 inches; yellowish brown (10YR 5/4) fine 
sandy loam; weak fine granular structure; slightly 
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hard, ~ery friable; many fine roots; medium acid; 
clear Irregular boundary. 

821 t-16 to 25 inches; red (2.5YR 4/6) sandy clay loam' 
weak fine subangular blocky structure; hard, friable; , 
few patchy clay films on faces of peds; strongly 
acid; gradual smooth boundary. 

822t&A'2-25 to 55 inches; red (2.5YR 4/6) sandy clay 
loam; moderate coarse prismatic structure parting to 
weak medium subangular blocky; very hard, friable' 
few thick clay films; about 30 percent of volume ' 
streaks of uncoated sand that range from 1 /4 inch 
to 2 inches wide; strongly acid; gradual smooth 
boundary. 

823t&A'2-55 to 80 inches; red (2.5YR 4/8) sandy clay 
loam; weak subangular blocky structure; very hard, 
friable; few thick clay films; about 25 percent of 
volume streaks of uncoated sand that range from 1 
inch to 4 inches wide; very strongly acid. 

The thickness of the solum is more than 60 inches. 
The A 1 horizon is 3 to 6 inches thick. It is brown, 

yellowish brown, dark grayish brown, or dark brown. It is 
fine sandy loam or loamy fine sand. Reaction ranges 
from slightly acid to strongly acid. The A2 horizon is 4 to 
15 inches thick. It is pale brown, yellowish brown, light 
yellowish brown, or light brownish gray. It is fine sandy 
loam or loamy fine sand. Reaction ranges from strongly 
acid to slightly acid. Thickness of the A horizon is 10 to 
18 inches. The 82 horizon is reddish brown, reddish 
yellow, yellowish red, or red. It is sandy clay loam, fine 
sandy loam, or clay loam. The 82 horizon ranges from 
medium acid to very strongly acid. Streaks and pockets 
of uncoated sand within the lower part of the Bt horizon 
are 1 /4 inch to 4 inches thick and make up from 5 to 30 
percent of the horizon. 

Sacul series 
The soils of the Sacul series are deep, moderately well 

drained, and clayey. They formed in clayey and shaly 
sediments on uplands. Slopes range from 3 to 12 
percent. 

A typical pedon of Sacul fine sandy loam, 3 to 8 
percent slopes, in woodland; from the intersection of 
U.S. Highway 59 and Farm Road 989 in Texarkana, 0.6 
mile southwest on U.S. Highway 59, south on county 
road 0.7 mile, and 100 feet east of road in pine 
plantation: 

A1-O to 2 inches; dark brown (1Q.YR 4/3) fine sandy 
loam; weak fine granular structure; slightly hard, 
friable; few fine roots; slightly acid; clear smooth 
boundary. 

A2-2 to 10 inches; yellowish brown (10YR 5/4) fine 
sandy loam; weak fine granular structure; hard, 
friable; few fine roots; medium acid; clear smooth 
boundary. 

B21 t-1 0 to 22 inches; red (2.5YR 4/8) clay; weak 
medium subangular blocky structure; extremely hard, 
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very firm; many patchy clay films on faces of peds; 
very strongly acid; gradual smooth boundary. 

B22t-22 to 34 inches; yellowish red (5YR 5/6) clay; 
many coarse distinct red (2.5YR 4/8) and pinkish 
gray (7.5YR 6/2) mottles; weak medium subangular 
blocky structure; extremely hard, very firm; many 
patchy clay films on faces of peds; very strongly 
acid; gradual smooth boundary. 

B23t-34 to 45 inches; dark red (2.5YR 3/6) clay; many 
coarse distinct light brownish gray (10YR 6/2) and 
few fine faint yellowish red mottles; weak medium 
subangular blocky structure; extremely hard, very 
firm; many patchy clay films on faces of peds; very 
strongly acid; gradual smooth boundary. 

B24t-45 to 55 inches; light brownish gray (10YR 6/2) 
clay; many coarse distinct dark red (2.5YR 3/6) and 
few fine faint yellowish red mottles; weak medium 
subangular blocky structure; extremely hard, very 
firm; few patchy clay films on faces of peds; very 
strongly acid; gradual smooth boundary. 

B3-55 to 65 inches; red (2.5YR 4/8) clay loam; many 
coarse distinct dark red (2.5YR 3/6) and light 
brownish gray (10YR 6/2) mottles; weak medium 
subangular blocky structure; extremely hard, very 
firm; very strongly acid. 

The thickness of the solum ranges from 40 to more 
than 70 inches. Reaction is strongly acid or very strongly 
acid throughout, except where limed. 

The A 1 horizon is 1 to 3 inches thick. It is very dark 
grayish brown, or dark brown. The A2 horizon is 4 to 10 
inches thick. It is yellowish brown, brown, pale brown, or 
light yellowish brown. It is fine sandy loam or loam. The 
B21t horizon is 10 to 14 inches thick. It is red or 
yellowish red. The B21t horizon is clay or silty clay. The 
B22t horizon is 10 to 15 inches thick. It is red or 
yellowish red with mottles in shades of gray. The 823t, 
B24t, and B3 horizons are mottled in shades of red, 
yellow, and gray. Any of these colors are dominant in 
some places. 

Saffell series 
The soils of the Saffell series are deep, well drained, 

and gravelly. They formed in gravelly and loamy deposits 
on uplands. Slopes range from 3 to 8 percent 

A typical pedon of Saffell gravelly sandy loam, 3 to 8 
percent slopes, in woodland; from the intersection of 
Farm Road 1397 and Interstate Highway 30 in 
Texarkana, 300 feet south, and 300 feet west of the 
intersection: 

A1-O to 6 inches; brown (7.5YR 4/4) gravelly sandy 
loam; weak fine subangutar blocky structure; hard, 
very friable; many fine roots; about 20 percent by 
volume of siliceous pebbles up to 2 inches in 
diameter; slightly acid; gradual smooth boundary. 

A2-6 to 14 inches; yellowish red (5YR 5/6) gravelly 
sandy loam; weak fine subangular blocky structure; 
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hard, very friable; many fine roots; about 40 percent 
by volume of siliceous pebbles up to 3 inches in 
diameter; medium acid; gradual smooth boundary. 

B21t-14 to 45 inches; red (2.5YR 4/6) very gravelly 
sandy clay loam; weak medium and fine subangular 
blocky structure; hard, very friable; few fine roots; 
few patchy clay films on faces of peds; about 50 
percent by volume of siliceous pebbles up to 3 
inches in diameter; very strongly acid; gradual 
smooth boundary. 

B22t-45 to 80 inches; red (2.5YR 4/6) gravelly sandy 
clay loam; weak medium and fine subangular blocky 
structure; hard, very friable; few fine roots; few 
patchy clay films on faces of peds; about 20 percent 
by volume of siliceous pebbles up to 3 inches in 
diameter; very strongly acid. 

The thickness of the solum exceeds 60 inches. 
Reaction is strongly acid or very strongly acid except in 
surface layers that have been limed. 

The A 1 horizon is 3 to 6 inches thick. It is brown or 
dark grayish brown. Pebbles make up 10 to 30 percent 
of the horizon. The A2 horizon is 2 to 8 inches thick. It is 
brown, yellowish red, or reddish yellow. Pebbles make up 
30 to 50 percent of the horizon. The B2t horizon is red 
or yellowish red. Pebbles make up 35 to 65 percent of 
the upper part of the horizon and 20 to 65 percent of the 
lower part. . 

These soils are taxadjuncts to the Saffell series. They 
have a thicker solum than is defined as the range for the 
Saffell soil~, and they do not have a decrease in clay 
content of more than 20 percent from their maximum 
within a depth of 60 inches. However, management, use, 
and behavior are similar to those of the Saffell series. 

Sardis series 
The soils of the Sardis series are deep, somewhat 

poorly drained, and loamy. They formed in loamy alluvial 
sediments high in silt on flood plains. Slopes are less 
than 1 percent. 

A typical pedon of Sardis silt loam, frequently flooded, 
in pasture; from the intersection of U.S. Highway 82 and 
U.S. Highway 259 west of De Kalb, 1.75 miles south on 
U.S. Highway 259, and 50 feet west of road: 

A1-O to 9 inches; brown (10YR 4/3) silt loam; weak 
fine granular structure; slightly hard, very friable; 
many fine roots; neutral; gradual smooth boundary. 

B21-9 to 16 inches; yellowish brown (10YR 5/4) silt 
loam; few fine faint grayish brown mottles; moderate 
medium subangular blocky structure; slightly hard, 
very friable; few fine roots; strongly acid; gradual 
smooth boundary. 

822-16 to 50 inches; brown (10YR 5/3) silt loam; few 
fine distinct yellowish brown and common medium 
faint grayish brown (10YR 5/2) mottles; moderate 
medium subangular blocky structure; slightly hard, 
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very friable; very strongly acid; gradual smooth 
boundary. 

B3-50 to 62 inches; pale brown (10YR 6/3) fine sandy 
loam; many medium distinct yellowish brown (10YR 
5/6) and few fine faint light brownish gray mottles; 
weak medium subangular blocky structure; slightly 
hard, very friable; very strongly acid; clear smooth 
boundary. 

The solum thickness ranges from 40 to 70 inches. The 
1 0- to 40-inch control section ranges from 20 to 35 
percent clay and is less than 15 percent coarser than 
very fine sand. 

The A horizon is 6 to 10 inches thick. It is brown or 
dark grayish brown. Reaction ranges from neutral to 
medium acid. The B2 horizon is brown, dark brown, or 
yellowish brown with few to many mottles in shades of 
gray and brown. It is silt loam, silty clay loam, or loam. 
Reaction ranges from medium acid to very strongly acid. 
The B3 horizon is light brownish gray, pale brown, or 
gray. It is silty clay loam, silt loam, fine sandy loam, or 
clay loam. Reaction ranges from medium acid to very 
strongly acid. 

Sawyer series 
The soils of the Sawyer series are deep, moderately 

well drained, and loamy. They formed in loamy and 
clayey sediments on uplands. Slopes range from 0 to 3 
percent. 

A typical pedon of Sawyer silt loam, 0 to 3 percent 
slopes, in pasture; from the intersection of Texas 
Highway 98 and U.S. Highway 82 west of New Boston, 1 
mile west on U.S. Highway 82, south on county road 0.9 
mile, and 50 feet east of road: 

A1-0 to 6 inches; dark grayish brown (10YR 4/2) silt 
loam; moderate medium and fine granular structure; 
hard, friable; many fine roots; slightly acid; gradual 
smooth boundary. 

821 t-6 to 15 inches; yellowish brown (10YR 5/6) silty 
clay loam; few fine faint light brownish gray mottles; 
weak coarse subangular blocky structure parting to 
moderate medium and fine subangular blocky; hard, 
friable; few fine roots; few patchy clay films on faces 
of peds; strongly acid; gradual smooth boundary. 

822t-15 to 26 inches; yellowish brown (10YA 5/6) clay 
loam; many prominent coarse red (2.5YA 4/6) and 
many fine faint light brownish gray mottles; 
moderate medium subangular blocky structure; hard, 
friable; few patchy clay films on faces of peds; 5 
percent by volume light gray (10YR 7/2) uncoated 
sand and silt; very strongly acid; gradual smooth 
boundary. 

823t&A2-26 to 38 inches; mottled yellowish brown 
(10YR 5/6) and red (2.5YR 4/6) clay; moderate 
medium and fine subangular blocky structure; hard, 
firm; few patchy clay films on faces of peds; 20 
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percent by volume light gray (10YR 7/2) uncoated 
• sand and silt between peds; very strongly acid; 
gradual smooth boundary. 

824t-38 to 61 inches; gray (10YR 5/1) clay; few coarse 
distinct strong brown (7.5YR 5/8) and many coarse 
prominent red (2.5YR 4/6) mottles; moderate 
medium subangular blocky structure; extremely hard, 
very firm; continuous clay films on faces of peds; 
about 5 percent by volume uncoated sand and silt 
on faces of peds; very strongly acid; gradual smooth 
boundary. 

825t-61 to 80 inches; mottled gray (10YR 5/1) and red 
(2.5YR 4/6) clay; few fine distinct strong brown 
mottles; weak medium subangular blocky structure; 
extremely hard, very firm; continuous clay films on 
faces of peds; about 10 percent by volume 
uncoated sand and silt in streaks and pockets; very 
strongly acid. 

The thickness of the solum ranges from 60 to more 
than 80 inches. 

The A horizon is 4 to 10 inches thick. It is dark grayish 
brown, brown, pale brown, or grayish brown. Reaction is 
slightly acid or medium acid. In some pedons there is an 
A2 horizon that is brown, grayish brown, or pale brown 
and is 3 to 5 inches thick. In some pedons there is a Bl 
horizon that is thin yellowish brown. The B21t horizon is 
yellowish brown or strong brown. In some pedons this 
horizon has a few grayish mottles. It is silt loam, silty 
clay loam, or clay loam. Reaction is strongly acid or very 
strongly acid. The B22t horizon is yellowish brown with 
common or many grayish brown, light brownish gray, 
light gray, or gray mottles and few or common yellowish 
red or red mottles. This horizon is silt loam, silty clay 
loam, or clay loam. Reaction is strongly acid or very 
strongly acid. The depth to the clayey Bt horizon is 24 to 
40 inches. The lower part of the Bt horizon is mottled 
gray, red, and brown. Each of these colors is dominant 
in places. Texture is clay or silty clay. Pockets, streaks, 
and tongues of lighter colored clean sand and silt make 
up 5 to 25 percent of the lower part of the Bt horizon. 

Severn series 

The soils of the Severn series are deep, well drained, 
and loamy. They formed in loamy alluvium high in silt on 
flood plains. Slopes range from 0 to 1 percent. 

A typical pedon of Severn very fine sandy loam, in 
cropland; 200 feet west of the south end of the Red 
River bridge on U.S. Highway 259: 

Ap-O to 8 inches; reddish brown (5YR 4/4) very fine 
sandy loam; weak subangular blocky and granular 
structure; slightly hard, friable; many fine roots; few 
worm casts; calcareous; moderately alkaline; gradual 
smooth boundary. 

Cl-8 to 42 inches; yellowish red (5YR 4/6) very fine 
sandy loam; massive; slightly hard, friable; few fine 

strata of loam and loamy fine sand; calcareous; 
moderately alkaline; abrupt smooth boundary. 
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C2-42 to 65 inches; reddish brown (5YR 4/4) silty clay 
loam; massive; slightly hard, firm; few fine strata of 
loam and loamy fine sand; calcareous; moderately 
alkaline. 

The A horizon is 6 to 15 inches thick. It is dark brown, 
dark reddish brown, or reddish brown. The A horizon is 
very fine sandy loam or silty clay loam. Reaction is 
moderately alkaline or mildly alkaline. Some pedons are 
noncalcareous in the upper 10 inches. The C horizon is 
yellowish red, reddish brown, or light reddish brown. It is 
very fine sandy loam, silty clay loam, or silt loam. The C 
horizon contains thin strata of coarser and finer textured 
materials. 

Smithdale series 

The soils of the Smithdale series are deep, well 
drained, and loamy. They formed in loamy sediments on 
uplands. Slopes range from 8 to 12 percent. 

A typical pedon of Smithdale fine sandy loam, 8 to 12 
percent slopes, in pasture; from the intersection of Farm 
Road 2735 and U.S. Highway 82 in De Kalb, 8.25 miles 
north on Farm Road 2735, 1.2 miles east on county 
road, 0.25 mile south on county road; and 150 feet east 
of road: 

Al-O to 6 inches; dark brown (7.5YR 4/4) fine sandy 
loam; weak fine granular structure; slightly hard, very 
friable; few fine roots; slightly acid; clear smooth 
boundary. 

A2-6 to 15 inches; yellowish red (5YR 5/6) fine sandy 
loam; weak fine subangular blocky structure; slightly 
hard, very friable; few fine roots; medium acid; 
gradual smooth boundary. 

B21t-15 to 25 inches; red (2.5YR 4/6) sandy clay loam; 
moderate medium subangular blocky structure; hard, 
friable; few fine roots; many pores and horizontal 
channels 1/8 inch in diameter; many patchy clay 
films on faces of peds; very strongly acid; gradual 
smooth boundary. • 

B22t-25 to 42 inches; red (2.5YR 4/6) sandy clay loam; 
moderate medium subangular blocky structure; hard, 
friable; many patchy clay films on faces of peds; 
very strongly acid; gradual smooth boundary. 

B23t-42 to 80 inches; red (2.5YR 4/6) sandy clay loam; 
moderate coarse prismatiC structure parting to 
moderate medium and fine subangular blocky; hard, 
friable; many patchy clay films on faces of peds; 
tongues of uncoated sand about 1 inch wide make 
up 15 to 20 percent; very strongly acid. 

The thickness of the solum ranges from 60 to more 
than 80 inches. Reaction in all horizons is strongly acid 
or very strongly acid in unlimed soil. 

The A 1 horizon is 4 to 10 inches thick. It is brown, 
dark brown, dark grayish brown, or dark yellowish brown. 
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The A2 horizon is 5 to 9 inches thick. It is yellowish red, 
strong brown, or light brown. The A2 horizon is fine 
sandy loam or loam. Thickness of the A horizon is less 
than 18 inches. The upper part of the 82t horizon is 
yellowish red or red. Texture is sandy clay loam or clay 
loam. The lower part of the 82t horizon is yellowish red 
or red. It is sandy clay loam or loam that is 10 to 20 
percent light gray, uncoated sand and silt. 

Texark series 
The soils of the Texark series are deep, poorly 

drained, and clayey. They formed in clayey alluvium on 
flood plains. Slopes are less than 1 percent. 

In undisturbed areas, gilgai microrelief consists of 
microknolls and microdepressions 10 to 24 feet apart. 
The microknolls are 3 to 10 inches higher than the 
microdepressions. 

A typical pedon of Texark clay, frequently flooded, in 
woodland; from the intersection of Farm Road 561 and 
U.S. Highway 259 near Dalby Springs, 350 feet south on 
U.S. Highway 259, 3.4 miles south and west on county 
road to metal gate, 0.5 mile south on pasture road, 0.6 
mile west into Sulphur River bottom, and 200 feet south 
of road: 

A1-0 to 16 inches; very dark gray (10YR 3/1) clay; 
moderate fine granular structure; extremely hard, 
very firm, sticky and plastic; many fine roots; neutral; 
gradual wavy boundary. 

AC1g-16 to 35 inches; dark gray (10YR 4/1) clay; 
common medium distinct dark yellowish brown 
(10YR 4/4) mottles; weak medium subangular 
blocky structure; extremely hard, very firm, sticky 
and plastic; few fine roots; few intersecting 
slickensides; few mica flakes; few cracks filled with 
very dark gray clay; medium acid; gradual wavy 
boundary. 

AC2g-35 to 62 inches; gray (10YR 5/1) clay; many 
medium faint grayish brown (10YR 5/2) and 
common fine distinct dark yellowish brown mottles; 
weak medium subangular blocky structure; 
extremely hard, very firm, sticky and plastic; few 
intersecting slickensides; few mica flakes; few 
streaks of very dark gray; very strongly acid; gradual 
boundary. 

AC3g-62 to 80 inches; gray (10YR 5/1) clay; many 
medium faint grayish brown (10YR 5/2) and 
common fine distinct dark yellowish brown mottles; 
weak medium subangular blocky structure; 
extremely hard, very firm, sticky and plastic; few 
mica flakes; medium acid. 

When the soil is dry, cracks 1/4 inch to 2 inches wide 
extend from the surface into the ACg horizon. Clay 
content of the 10- to 40-inch control section ranges from 
60 to 80 percent. 

The A 1 horizon is very dark gray or black. It ranges 
from 10 inches thick on microknolls to 28 inches in 
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microdepressions. In more than half of each pedon the 
A 1 horizon is between 12 and 20 inches thick. ReactiOn 
ranges from slightly acid to mildly alkaline. Texture is 
clay or silty clay. The ACg horizon is dark gray or gray. 
Cracks extending into this horizon are commonly filled 
with black or very dark gray soil from the surface layer. 
There are few to common yellowish brown, dark 
yellowish brown, brown, grayish brown, and strong brown 
mottles. Slickensides begin at depths of 15 to 25 inches. 
Reaction ranges from very strongly acid to neutral. 

Thenas series 
The soils of the Thenas series are deep, moderately 

well drained, and loamy. They formed in sandy alluvium 
on flood plains. Slopes are less than 1 percent. 

A typical pedon of Thenas fine sandy loam, frequently 
flooded, in pasture; from the intersection of Farm Road 
2516 and Farm Road 989 south of Texarkana, 1.5 miles 
south and 1.5 miles west on Farm Road 2516, and 200 
feet south of road on east side of Spring Creek: 

A1-0 to 6 inches; dark brown (10YR 4/3) fine sandy 
loam; weak fine granular and subangular blocky 
structure; slightly hard, very friable; many fine roots; 
slightly acid; abrupt smooth boundary. 

821-6 to 18 inches; dark brown (10VR 4/3) fine sandy 
loam; few fine faint dark grayish brown mottles; 
weak medium subangular blocky structure; slightly 
hard, very friable; many fine roots; slightly acid; 
abrupt smooth boundary. 

822-18 to 34 inches; dark yellowish brown (10YR 4/4) 
fine sandy loam; few fine faint dark grayish brown 
mottles; weak medium subangular blocky structure; 
slightly hard, very friable; few fine roots; medium 
acid; abrupt smooth boundary. 

83-34 to 55 inches; yellowish brown (10VR 5/4) loamy 
fine sand; weak fine granular structure; loose; few 
thin streaks and strata of varying colors and 
textures; slightly acid; abrupt smooth boundary. 

C-55 to 70 inches; light yellowish brown (10YR 6/4) 
loamy fine sand; single grained; loose; few thin 
streaks and strata of fine sandy loam and fine sand; 
neutral. 

The thickness of the solum ranges from 30 to 80 
inches. The average clay content of the 10- to 40-inch 
control section is 12 to 18 percent. 

The A horizon is 5 to 15- inches thick. It is dark brown, 
dark grayish brown, or pale brown. Reaction is medium 
or slightly acid. The 82 horizon is dark yellowish brown, 
yellowish brown, dark brown, or brown. Mottles with 
chroma of 2 or less are within 20 inches of the surface. 
Reaction ranges from strongly acid to neutral. The C 
horizon is yellowish brown, light yellowish brown, brown, 
or dark brown. It has thin strata in shades of brown and 
gray and varying textures. The C horizon is fine sandy 
loam, loamy fine sand, fine sand, or sandy clay loam. 
Reaction ranges from strongly acid to neutral. 
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Vesey .erle. . 
The soils of the Vesey series are deep, well drained, 

and loamy. They formed in loamy sediments on uplands. 
Slopes range from 1 to 3 percent. 

A typical pedon of Vesey fine sandy loam, 1 to 3 
percent slopes, in cropland; from the intersection of 
Farm Road 2735 and U.S. Highway 259 in the Springhill 
Community, 0.5 mile east on Farm Road 2735, and 50 
feet south of road: 

A1-0 to 1~ inches; brown (7.5YR 4/4) fine sandy loam; 
weak fine granular structure; slightly hard, very 
friable; many fine roots and pores; few worm casts; 
neutral; gradual smooth boundary. 

A2-12 to 30 inches; strong brown (7.5YR 5/6) fine 
sandy loam; moderate medium subangular blocky 
structure parting to weak fine granular and 
subangular blocky; hard, very friable; few fine roots; 
many fine pores; few worm casts; neutral; gradual 
smooth boundary. 

821 t-30 to 50 inches; yellowish red (5YR 4/6) sandy 
clay loam; moderate medium and fine subangular 
blocky structure; very hard, friable; few patchy clay 
films on faces of peds; few fine pores; few pockets 
of uncoated sand grains; slightly acid; gradual 
smooth boundary. 

822t-50 to 80 inches; yellowish red (5YR 5/6) sandy 
clay loam; moderate medium and fine subangular 
blocky structure; very hard, friable; few patchy clay 
films on faces of peds; about 5 percent pockets of 
uncoated sand grains; slightly acid. 

The thickness of the solum ranges from 60 to more 
than 80 inches. Reaction of the A horizon ranges from 
neutral to medium acid, and reaction of the B horizon 
range.s from slightly acid to strongly acid. 

The A 1 horizon is 6 to 12 inches thick. It is dark 
brown, brown, or yellowish brown. The A2 horizon is 10 
to 24 inches thick. It is strong brown, brown, reddish 
yellow, or yellowish brown. The thickness of the A 
horizon is 20 to 35 inches. The Bt horizon is yellowish 
red, red, or dark red. It is sandy clay loam or clay loam. 
Pockets, streaks, and tongues of uncoated sand make 
up 5 to 10 percent of the lower part of the Bt horizon. 
The lower part of the Bt horizon has a few iron 
concretions in some pedons. 

Woodtell series 
The soils of the Woodtell series are deep, moderately 

well drained, and loamy. They formed in clayey and 
shaly sediments on uplands. Slopes range from 3 to 12 
percent. 

A typical pedon of Woodtell very fine sandy loam, 5 to 
12 percent slopes, in pasture; from the intersection of 
Farm Road 561 and Texas Highway 98 south and east 
of De Kalb, 1.1 miles west on Farm Road 561, 1.1 miles 
north on county road, and 50 feet east of road: 

67 

A1-O to 2 inches; dark grayish brown (10YR 4/2) very 
fine sandy loam; weak fine granular and subangular 
blocky structure; hard, friable; many fine and 
medium roots and decaying organic materials in root 
channels; strongly acid; clear smooth boundary. 

A2-2 to 6 inches; strong brown (7.5YR 5/6) fine sandy 
loam; moderate coarse subangular blocky structure 
parting to moderate medium subangular blocky; 
hard, friable; few fine roots; strongly acid; clear 
smooth boundary. 

B21 t-6 to 17 inches; red (2.5YR 4/6) clay; common fine 
and medium distinct light brownish gray (10YR 6/2) 
mottles; moderate medium subangular blocky 
structure; extremely hard, very firm; continuous clay 
films on faces of peds; few fine roots; very strongly 
acid; gradual smooth boundary. 

B22t-17 to 33 inches; light gray (10YR 7/2) clay; few 
fine faint yellowish brown and few fine prominent red 
mottles; moderate medium subangular blocky 
structure; extremely hard, very firm; many clay films 
on faces of peds; very strongly acid; gradual smooth 
boundary. 

B23t-33 to 46 inches; gray (10YR 6/1) clay; many 
coarse distinct yellowish brown (10YR 5/6) mottles; 
weak coarse subangular blocky structure; few clay 
films on faces of peds; few fine pockets of light gray 
uncoated silt; extremely hard, very firm; very strongly 
acid; gradual smooth boundary. 

B24t-46 to 53 inches; light brownish gray (10YR 6/2) 
clay; many coarse distinct, yellowish brown (10YR 
5/6) mottles; weak medium subangular blocky 
structure; extremely hard, very firm; very strongly 
acid; gradual smooth boundary. 

C-53 to 72 inches; light brownish gray (10YR 6/2) 
stratified shale, sandy clay loam, and clay; few 
medium distinct yellowish brown (10YR 5/6) mottles; 
weak fine platy structure; hard, friable; very strongly 
acid. 

The thickness of the solum ranges from 45 to 60 
inches. The A horizon and the upper part of the B2t 
horizon contain coarse fragments and pebbles in some 
pedons. 

The A horizon is 4 to 9 inches thick. The A 1 horizon is 
dark grayish brown, dark brown, brown, or dark yellowish 
brown. The A2 horizon is strong brown or yellowish 
brown. Reaction ranges from slightly acid to strongly 
acid. The upper part of the B2t horizon is red or 
yellowish red with mottles in shades of brown and gray. 
The lower part of the B2t horizon is gray, light brownish 
gray, or yellowish brown with mottles of yellowish brown 
or red. Reaction ranges from very strongly acid to 
medium acid. The C horizon is mottled in shades of gray. 
brown, or yellow. It is stratified shale, clay. shaly clay. 
sandy clay loam. or loam. Reaction rang~s from very 
strongly acid to slightly acid. 
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Wrightsville series 

The soils of the Wrightsville series are deep, poorly 
drained, and loamy. They formed in clayey sediments on 
uplands. Slopes range from 0 to 1 percent. 

A typical pedon of Wrightsville silt loam in the 
Wrightsville-Rodessa complex, in woodland; from the 
intersection of Farm Road 561 and U.S. Highway 259 
south of De Kalb, 0.1 mile south on U.S. Highway 259, 
1.8 miles west on county road, 1.5 miles south, 50 feet 
west of road: 

A 1-0 to 4 inches; brown (10YR 5/3) silt loam; weak 
fine granular structure; hard, friable; many fine roots 
and bits of organic material; strongly acid; clear 
smooth boundary. 

A2g-4 to 16 inches; light brownish gray (10YR 6/2) silt 
loam; common fine faint strong brown mottles; weak 
medium subangular blocky structure; extremely hard, 
friable; few fine roots; very strongly acid; gradual 
irregular boundary. 

821 tg&A'2g-16 to 28 inches; light brownish gray (2.5Y 
6/2) clay loam; few fine faint strong brown mottles; 
weak medium subangular blocky structure; 
extremely hard, very firm; about 20 percent of 
volume tongues of light brownish gray (10YR 6/2) 
uncoated sand and silt; very strongly acid; gradual 
smooth boundary. 

822tg-28 to 55 inches; light brownish gray (2.5Y 6/2) 
clay; few fine faint strong brown mottles; weak 
medium subangular blocky structure; extremely hard, 
very firm; streaks and coatings on peds of light 

brownish gray (10YR 6/2) silt loam; very strongly 
acid; gradual smooth boundary. 

823tg-55 to 66 inches; light brownish gray (2.5Y 6/2) 
clay; many medium prominent strong brown (7.5YR 
5/6) mottles; weak medium subangular blocky 
structure; extremely hard, very firm; continuous clay 
films on faces of peds; few slickensides; few black 
specks and streaks; streaks and coatings on peds 
of light brownish gray (10YR 6/2) silt loam; very 
strongly acid; gradual smooth boundary. 

824tg-66 to 80 inches; light brownish gray (2.5Y 6/2) 
clay; few fine faint strong brown mottles; weak 
subangular blocky structure; extremely hard, very 
firm; continuous clay films on faces of peds; few 
slickensides and pressure faces; streaks of light 
brownish gray (10YR 6/2) silt loam; strongly acid. 

The thickness of the solum ranges from 65 to 80 
inches. Reaction is strongly acid or very strongly acid 
except in places where the soil has been limed. 

The A 1 horizon is 2 to 5 inches thick. It is grayish 
brown, brown, or dark grayish brown. In some pedons 
this horizon has a few faint yellowish brown or strong 
brown mottles. The A2 horizon is 9 to 18 inches thick. It 
is light brownish gray or light gray. The A2 horizon is silt 
loam or silty clay loam. Tongues of this horizon extend 
deep into the 82tg horizon. The 82tg horizon is gray or 
light brownish gray. Mottles of strong brown and 
yellowish brown range from few to many. The 82tg 
horizon is clay or silty clay with tongues and streaks of 
lighter colored uncoated silt, silt loam, or very fine sandy 
loam. In a few pedons, there are black streaks, specks, 
and concretions in the 82tg horizon. 



formation of the soils 
In this section the factors of soil formation are 

discussed and related to the soils in the survey area. In 
addition, the processes of soil formation are described. 

factors of soil formation 
Soil is formed by the action of soil-forming processes 

on material deposited or accumulated by geological 
forces. The characteristics of a soil at any given pOint 
depend on (1) the physical and mineralogical 
composition of the parent material, (2) the climate under 
which the soil material has accumulated and has existed 
since accumulation, (3) the plant and animal life on and 
in the soil, (4) the relief or lay of the land, and (5) the 
length of time the forces of soil development have acted 
on the soil material. 

All five of these factors are important in the genesis of 
each soil; some have had more influence than others on 
a given soil. The factors are discussed in the following 
paragraphs. 

parent material 

The parent materials of most of the soils on uplands in 
the county are unconsolidated loamy and clayey 
sediments deposited by water. The Annona and Alusa 
soils are examples of soils that formed in these deposits. 

Along the Red River, the parent materials are loamy 
and clayey deposits transported from the watersheds to 
the west. On the active flood plain, the soils are 
stratified, indicating deposits from different floods during 
recent times. Most of these deposits are sandy. The 
Kiomatia and Severn soils formed in these deposits, but 
the Ruston and McKamie soils formed in loamy and 
clayey terrace deposits. 

Clayey sediments cover the flood plain of the Sulphur 
River. Texark and Gladewater soils formed in these 
deposits. 

Smaller streams in the survey area mostly have loamy 
sediments on their flood plains. Amy, Sardis, and Thenas 
soils formed in these deposits. 

Climate 

The climate of Bowie County is warm and humid. The 
Climate that existed during the time when the soils 
formed influenced their formation. 

When the soils were forming, temperature, high 
humidity, and rainfall caused deep penetration of water 
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through the soils and into the underlying layers. Moisture 
and warm temperature favored root growth, activity of 
micro-organisms, and the weathering of soil minerals. As 
a result, many deep soils formed in the county. With the 
passage of time, however, much of the calcium and 
other bases were removed from many of the soils by 
leaching. This resulted in the formation of acid soils in 
most places and in the formation of some soils that are 
low in the essential plant nutrients. 

plant and animal life 

Plants, micro-organisms, earthworms, insects, animals, 
and even man have contributed to the development of 
soils. Gains or losses of organic matter, nitrogen, and 
plant nutrients and changes in soil structure and porosity 
are some of the changes caused by living organisms. 

Plants played a major role in soil development in 
Bowie County. Roots of grasses, shrubs, and trees 
decayed and left pores and holes that serve as 
passageways for water. 

Earthworms, insects, rodents, and other animals 
worked and mixed the soils. Worms hastened the decay 
of organic matter, and worm casts improved the soil 
structure to aid the movement of water and growth of 
roots. Fungi, bacteria, and other micro-organisms helped 
to decay organic matter and improve fertility. 

The activities of man also have affected soil 
development by tillage and other use of soils such as 
construction and excavation activities. 

relief 

Relief influences soil formation through its effect on 
drainage, erosion, plant cover, and infiltration. Most of 
Bowie County has low relief and is not severely 
dissected by streams. As a result, runoff is not rapid, and 
the soils are moistened to depths of several feet each 
year. Large areas of nearty level soils are common. The 
Alusa, Ashford, and Wrightsville soils, which show 
characteristics of poor drainage, formed in these areas. 
Steep soils along streams generally have a thinner 
surface layer than others. Woodtell, Sacul, and Morse 
soils are examples. In cleared areas, these soils are 
generally more eroded than the nearly level and gently 
sloping soils. 

Some of the effects of relief, for example shallow soil 
formation on steep slopes, are not pronounced in Bowie 
County. Because the abundant rainfall and long warm 



70 

periods minimize the effect of slope, most of the soils 
are deep. 

A form of microrelief known as 'pimple mounds' is 
common in the county. The Adaton-Muskogee complex 
has this kind of topography. The intermound areas are 
connected and form tenuous drainageways that leave 
small slightly depressed spots. 

time 

A great length of time is required for the formation of 
soils with distinct horizons. The differences in length of 
time that parent materials have been in place are 
generally reflected in the degree of development of the 
soil profile. 

The soils in Bowie County range from young to old. 
The young soils have little profile development but the 
older soils have well-expressed horizons. Kiomatia and 
Severn soils are examples of young soils. These soils 
formed in recently deposited sediments on flood plains. 
They are stratified and have only faint horizonation and a 
high content of carbonates. The Sawyer and Ruston 
soils formed in older sediments. They have well 

expressed soil horizons, are deep, and are leached of 
most bases. 

geology 

The geologic strata in which the soils of Bowie County 
developed consist mostly of clay, sandy clay, siltstone, 
and sand deposited during Upper Cretaceous, Eocene, 
Pleistocene, and Recent periods (3). 

Exposures of the Midway and Wilcox Groups 
predominate in the county. Exceptions are areas of 
alluvium of Recent age and terrace deposits of 
Pleistocene age along the Red River and Sulphur River 
and their tributaries. Outcrops of the Marlbrook Marl 
Formation and Navarro Group (Cretaceous System) are 
in the northwest part of the county. 

Soils that formed from the Midway and Wilcox Groups 
are mainly the Annona, Alusa, Eylau, Sawyer, and 
Woodtell soils. Soils on the Pleistocene terraces are 
mainly the McKamie, Rodessa, Ruston, and Wrightsville 
soils. Soils that formed in Recent alluvial deposits are 
mainly the Billyhaw, Gladewater, Kiomatia, Sardis, 
Severn, and Texark soils. Ferris soils were derived from 
the Marlbrook Marl Formation and the Navarro Group. 
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glossary 
Alluvium. Material, such as sand, silt, or clay, deposited 

on land by streams. 
Available water capacity (available moisture 

capacity). 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 w~ter per inch of soil. The capacity, in inches, in 
a 60-lnch profile or to a limiting layer is expressed 
as-

Inches 
Very low ................................................................... 0 to 3 
Low ........................................................................... 3 to 6 
Moderate ................................................................. 6 to 9 
High ........................................................................ 9 to 12 
Very high .................................................... More than 12 

Base saturation. The degree to which material having 
cation exchange properties is saturated with 
exchangeable bases (sum of Ca, Mg, Na, K), 
expressed as a percentage of the total cation 
exchange capacity. 

Bedding planes. Fine stratifications, less than 5 
millimeters thick, in unconsolidated alluvial, eolian, 
lacustrine, or marine sediments. 

Bottom land. The normal flood plain of a stream, 
subject to flooding. 

Calcareous soil. A soil containing enough calcium 
carbonate (commonly combined with magnesium 
carbonate) to effervesce visibly when treated with 
cold, dilute hydrochloric acid. 

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 
exchangeable 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 
synonymous with base-exchange capacity, but is 
more precise 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 coating, 91ay skin. 
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Claypan. A slowly permeable soil horizon that contains 
much more clay than the horizons above it. A 
claypan is commonly hard when dry and plastiC or 
stiff when wet. 

Climax vegetation. The stabilized plant community on a 
particular site. The plant cover reproduces itself and 
does not change so long as the environment 
remains the same. 

Coarse fragments. If round, mineral or rock particles 2 
millimeters to 25 centimeters (10 inches) in 
diameter; if flat, mineral or rock particles (flagstone) 
15.2 to 38.1 centimeters (6 to 15 inches) long. 

Cobblestone (or cobble). A rounded or partly rounded 
fragment of rock 3 to 10 inches (7.5 to 25 
centimeters) in diameter. 

Colluvium. Soil material, rock fragments, or both moved 
by creep, slide, or local wash and deposited at the 
base of steep slopes. 

Complex slope. Irregular or variable slope. Planning or 
constructing terraces, diversions, and other water
control measures on a complex slope is difficult. 

Complex, soil. A map unit of two or more kinds of soil in 
such an intricate pattern or so small in area that it is 
not practical to map them separately at the selected 
scale of mapping. The pattern and proportion of the 
soils are somewhat similar in all areas. 

Compressible (in tables). Excessive decrease in volume 
of soft soil under load. 

Concretions. Grains, pellets, or nodules of various 
sizes, shapes, and colors consisting of concentrated 
compounds or cemented soil grains. The 
composition of most concretions is unlike that of the 
surrounding 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 
pressure 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. 
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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. 
Sott.-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 
classification is based. The thickness varies among 
different kinds of soil, but for many it is that part of 
the soil profile between depths of 10 inches and 40 
or 80 inches. 

Corrosive. High risk of corrosion to uncoated steel or 
deterioration of concrete. 

Depth to rock (in tables). Bedrock is too near the 
surface for the specified use. 

Diversion (or diversion terrace). A ridge of earth, 
generally 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 
drainage, which is commonly the result of artificial 
drainage 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 
commonly very coarse textured, rocky, or shallow. 
Some are steep. All are free of the mottling related 
to wetness. 
Somewhat excessively drained-Water is removed 
from the soil rapidly. Many somewhat excessively 
drained soils are sandy and rapidly pervious. Some 
are shallow. Some are so steep that much of the 
water they receive is lost as runoff. All are free of 
the mottling related to wetness. 
Well drained-Water is removed from the soil 
readily, 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 commonly medium textured. 
They are mainly free of mottling. 
Moderately well drained-Water is removed from 
the soil somewhat slowly during some periods. 
Moderately well drained soils are wet for only a 
short time during the growing season, but 
periodically they are wet long· enough that most 
mesophytic crops are affected. 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 
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during the growing season. Wetness markedly 
restricts the growth of mesophytic crops unless 
artificial 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 
results from a high water table, a slOWly pervious 
layer within the profile, seepage, nearly continuous 
rainfall, or a combination of these. 
Vety 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 
commonly level or depressed and are frequently 
ponded. Yet, where rainfall is high and nearly 
continuous, they can have moderate or high slope 
gradients. 

Drainage, surface. Runoff, or surface flow of water, 
from an area. 

Erosion. The wearing away of the land surface by water, 
wind, ice, or other geologic agents and by such 
processes as gravitational creep. 
Erosion (geologic). Erosion caused by geologic 
processes acting over long geologic periods and 
resulting in the wearing away of mountains and the 
building 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 
activities of man or other animals or of a 
catastrophe in nature, for example fire, that 
exposes the surface. 

Excess fines (in tables). Excess silt and clay in the soil. 
The soil does not provide a source of gravel or sand 
for construction purposes. 

Fast intake (in tables). The rapid movement of water 
into the soil. 

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. 

Field moisture capacity. The moisture content of a soil, 
expressed as a percentage of the ovendry weight, 
after the gravitational, or free, water has drained 
away; the field moisture content 2 or 3 days after a 
soaking rain; also called normal field capacity, 
normal moisture capacity, or capillaty capacity. 
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Fine textured soil. Sandy clay, silty clay, and clay. 
Flood plain. A n.early ~evel alluvial plain that borders a 

str~~r:n 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 . 

animals. Forage can be grazed or cut for hay. 
Forb. Any herbaceous plant n<?t. a grass or a sedge. 
Genesll, ~oll. The mode of ongln of the soil. Refers 

especially to the processes or soil-forming factors 
responsible for the formation of the solum or true 
soU, from the unconsolidated parent mate;ial. 

Gllgal. Commonly a succession of microbasins and 
microknolls in nearly level areas or of microvalleys 
and ",!icrori~ges paral~el with the slope. Typically, 
the microrelief of Vertisols-clayey soils having a 
high coefficient of expansion and contraction with 
changes in moisture content. 

Grassed waterway. A natural or constructed waterway 
typically broad and shallow, seeded to grass as ' 
protection 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 that is 15 to 50 percent, 
by v~lume, rounded or angula~ rock fragments, not 
prominently flattened, up to 3 Inches (7.5 
centimeters) in diameter. 

Ground water (geOlogy). Water filling all the unblocked 
pores of underlying material below the water table. 

Gully. A miniature valley with steep sides cut by running 
water and through which water ordinarily runs only 
after rainfall. The distinction between a gully and a 
rill is one of depth. A gully generally is an obstacle 
to farm machinery and is too deep to be obliterated 
by ordinary tillage; a rill is of lesser depth and can 
be smoothed over by ordinary tillage. 

Horizon, soil. A layer of soil, approximately parallel to 
the surface, having distinct characteristics produced 
by soil-forming processes. In the identification of soil 
horizons, an upper case letter represents the major 
horizons. Numbers or lower case letters that follow 
represent subdivisions of the major horizons. An 
explanation of the subdivisions is given in the Soil 
Survey Manual. The major horizons of mineral soil 
are as follows: 
o horizon. -An organic layer of fresh and decaying 
plant residue at the surface of a mineral soil. 
A horizon. -The mineral horizon at or near the 
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. 
B horizon.-The mineral horizon below an A horizon. 
The B horizon is in part a layer of transition from the 
overlying A to the underlying C horizon. The B 
horizon also has distinctive characteristics such as 
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(1) accumulation of clay, sesquioxides, humus, or a 
combination of these; (2) prismatic or blocky 
structure; (3) redder or browner colors than those in 
the A horizon; or (4) a combination of these. The 
combined A and B horizons are generally called the 
solum, or true soil. If a soil does not have a B 
horizon, the A horizon alone is the solum. 
C horizon. -The mineral horizon or layer, eXCluding 
indurated bedrock, that is little affected by soil
forming processes and does not have the properties 
typical of the A or B horizon. The material of a C 
horizon may be either like or unlike that in which the 
solum formed. If the material is known to differ from 
that in the solum, the Roman numeral II 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. 

HydrologiC soli groups. Refers to soils grouped 
according 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 
0, at the other extreme, are soils having a very slow 
infiltration 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 
undrained. 

Increasers. Species in the climax vegetation that 
increase in amount as the more desirable plants are 
reduced by close grazing. Increasers commonly are 
the shorter plants and the less palatable to 
livestock. 

Infiltration. The downward entry of water into the 
immediate 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 
expressed 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. 

Irrigation. Application of water to soils to assist in 
production of crops. Methods of irrigation are
Border.-Water is applied at the upper end of a Strip 
in which the lateral flow of water is controlled by 
small earth ridges called border dikes, or borders. 
Basin.-Water is applied rapidly to nearly level 
plains surrounded by levees or dikes. 
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Controlled flooding.-Water is released at intervals 
from closely spaced field ditches and distributed 
uniformly over the field. 
Corrugation.-Water is applied to small, closely 
spaced furrows or ditches in fields of close-growing 
crops or in orchards so that it flows in only one 
direction. 
Drip (or trickle}.-Water is applied slowly and under 
low pressure to the surface of the soil or into the 
soil through such applicators as emitters, porous 
tubing, or perforated pipe. 
Furrow.-Water is applied in small ditches made by 
cultivation implements. Furrows are used for tree 
and row crops. 
Sprinkler.-Water is sprayed over the soil surface 
through pipes or nozzles from a pressure system. 
Subirrigation.-Water is applied in open ditches or 
tile lines until the water table is raised enough to wet 
the soil. 
Wild flooding.-Water, released at high points, is 
allowed to flow onto an area without controlled 
distribution. 

Leaching. The removal of soluble material from soil or 
other material by percolating water. 

Liquid limit. The moisture content at which the soil 
passes from a plastic to a liquid state. 

Loam. Soil material that is 7 to 27 percent clay particles, 
28 to 50 percent silt particles, and less than 52 
percent sand particles. 

Low strength. The soil is not strong enough to support 
loads. 

Morphology, soil. The physical makeup of the soil, 
including 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 profile. 

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 
contrast-faint, distinct, and prominent. The size 
measurements are of the diameter along the 
greatest dimension. Fine indicates less than 5 
millimeters (about 0.2 inch); medium, from 5 to 15 
millimeters (about 0.2 to 0.6 inch); and coarse, more 
than 15 millimeters (about 0.6 inch). 

Munsell notation. A designation of color by degrees of 
the three simple variables-hue, value, and chroma. 
For example, a notation of 10VR 6/4 is a color of 
10VR hue, value of 6, and chroma of 4. 

Neutral soil. A soil having a pH value between 6.6 and 
7.3. (See Reaction, soil.) 

Nutrient, plant. Any element taken in by a plant 
essential to its growth. Plant nutrients are mainly 
nitrogen, phosphorus, potassium, calcium, 
magnesium, sulfur, iron, manganese, copper, boron, 
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and zinc obtained from the soil and carbon, 
hydrogen, and oxygen obtained from the air and 
water. 

Parent material. The unconsolidated organic and 
mineral material in which soil forms. 

Pede An individual natural soil aggregate, such as a 
granule, a prism, or a block. 

Pedone 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. 

Peres slowly (in tables). The slow movement of water 
through the soil adversely affecting the specified 
use. 

Permeability. The quality of the soil that enables water 
to move downward through the profile. Permeability 
is measured as the number of inches per hour that 
water moves downward through the saturated soil. 
Terms describing permeability are: 

Very slow .......................................... less than 0.06 inch 
Slow ...................................................... 0.06 to 0.20 inch 
Moderately slow ....................................... 0.2 to 0.6 inch 
Moderate ...................................... 0.6 inch to 2.0 inches 
Moderately rapid .................................. 2.0 to 6.0 inches 
Rapid ...................................................... 6.0 to 20 inches 
Very rapid ....................................... more than 20 inches 

• Phase, soil. A subdivision of a soil series based on 
features that affect its use and management. For 
example, slope, stoniness, and thickness. 

pH value. A numerical designation of acidity and 
alkalinity in soil. (See Reaction, soil.) 

Plasticity index. The numerical difference between the 
liquid limit and the plastic limit; the range of moisture 
content within which the soil remains plastic. 

Plastic limit. The moisture content at which a soil 
changes from semisolid to plastic. 

Plinthite. The sesquioxide-rich, humus-poor, highly 
weathered mixture of clay with quartz and other 
diluents. It commonly appears as red mottles, 
usually in platy, polygonal, or reticulate patterns. 
Plinthite changes irreversibly to an ironstone 
hardpan or to irregular aggregates on repeated 
wetting and drying, especially if it is exposed also to 
heat from the sun. In a moist soil, plinthite can be 
cut with a spade. It is a form of laterite. 

Plowpan. A compacted layer formed in the soil directly 
below the plowed layer. 

Polypedon. A volume of soil having properties within the 
limits of a soil series, the lowest and most 
homogeneous category of soil taxonomy. A "soil 
individual." 

Poor outlets (in tables). Refers to areas where surface 
or subsurface drainage outlets are difficult or 
expensive to install. 
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Profile, soli. A ~ertica.1 section of the soil extending 
through all Its honzons and into the parent material. 

Reactl~n, 80il. A m~asure of acidity or alkalinity of a 
soli,. expres~ed In pH va~ues. A soil that tests to pH 
7.0 IS described as precisely neutral in reaction 
because it is neither acid nor alkaline. The degree of 
acidity or alkalinity is expressed as-

pH 
Extremely acid ................................................. Below 4.5 
Very strongly acid ............................................ 4.5 to 5.0 
Strongly acid ..................................................... 5.1 to 5.5 
Medium acid ................................... , ................. 5.6 to 6.0 
Slightly acid .. ···· .. ···· .. · ........................................ 6.1 to 6.5 
Neutral ............................................................... 6. 6 to 7.3 
Mildly alkaline ................................................... 7.4 to 7.8 
Moderately alkaline .......................................... 7.9 to 8.4 
Strongly alkaline ............................................... 8.5 to 9.0 
Very strongly alkaline .............................. 9.1 and higher 

Relief. The elevations or inequalities of a land surface, 
considered collectively. 

Residuum (re8ldual soil material). Unconsolidated, 
weathered, or partly weathered mineral material that 
accumulated as consolidated rock diSintegrated in 
place. 

Rill. A steep sided channel resulting from accelerated 
erosion. A rill is generally a few inches deep and not 
wide enough to be an obstacle to farm machinery. 

Rooting depth (in tables). Shallow root zone. The soil is 
shallow over a layer that greatly restricts roots. 

Root zone. The part of the soil that can be penetrated 
by plant roots. 

Runoff. The precipitation discharged into stream 
channels from an area. The water that flows off the 
surface of the land without sinking into the soil is 
called surface runoff. Water that enters the soil 
before reaching surface streams is called ground
water runoff or seepage flow from ground water. 

Sand. As a soil separate, individual rock or mineral 
fragments from 0.05 millimeter to 2.0 millimeters in 
diameter. Most sand grains consist of quartz. As a 
soil textural class, a soil that is 85 percent or more 
sand and not more than 10 percent clay. 

Sand8tone. Sedimentary rock containing dominantly 
sand-size particles. 

Sedimentary rock. Rock made up of particles deposited 
from suspension in water. The chief kinds of 
sedimentary 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. 

Serle8, 8011. A group of soils that have profiles that are 
almost alike, except for differences in texture of the 
surface layer or of the underlying material. All the 
soils of a series have horizons that are similar in 
composition, thickness, and arrangement. 

Shrlnk-awel'. 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. 

n 

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, 
slickensides may occur at the bases of slip surfaces 
on the steeper slopes; on faces of blocks, prisms, 
and columns; and in swelling clayey soils, where 
there is marked change in moisture content. 

Slope. The inclination of the land surface from the 
horizontal. Percentage of slope is the vertical 
distance divided by horizontal distance, then 
multiplied by 100. Thus, a slope of 20 percent is a 
drop of 20 feet in 100 feet of horizontal distance. 

Slow intake (in tables). The slow movement of water 
into the soil. 

Small stones (in tables). Rock fragments less than 3 
inches (7.5 centimeters) in diameter. Small stones 
adversely affect the specified use of the soil. 

Soil. A natural, three-dimensional body at the earth's 
surface. It is capable of supporting plants and has 
properties resulting from the integrated effect of 
climate and living matter acting on earthy parent 
material, as conditioned by relief over periods of 
time. 

Soil separates. Mineral particles less than 2 mm in 
equivalent diameter and ranging between specified 
size limits. The names and sizes of separates 
recognized in the United States are as follows: 

MHIime-
tBf'S 

Very coarse sand ............................................. 2.0 to 1.0 
Coarse sand ..................................................... 1.0 to 0.5 
Medium sand .................................................. 0.5 to 0.25 
Fine sand ...................................................... 0.25 to 0.10 
Very fine sand .............................................. 0.10 to 0.05 
Sih. ............................................................... 0.05 to 0.002 
Clay .......................................................... 1ess than 0.002 

Solum. The upper part of a soil profile, above the C 
horizon, in which the processes of soil formation are 
active. The solum in soil consists of the A and B 
horizons. Generally, the characteristics of the 
material in these horizons are unlike those of the 
underlying material. The living roots and plant and 
animal activities are largely confined to the solum. 

Stratified. Arranged in strata, or layers. The term refers 
to geologic material. Layers in soils that result from 
the processes of soil formation are called horizons; 
those inherited from the parent material are called 
strata. 
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Structure, soil. The arrangement of primary soil 
particles into compound particles or aggregates. The 
principal forms of soil structure are-platy 
(laminated), prismatic (vertical axis of aggregates 
longer than horizontal), columnar (prisms with 
rounded tops), blocky (angular or subangular), and 
granular. Structureless soils are either single grained 
(each grain by itself, as in dune sand) or massive 
(the particles adhering without any regular cleavage, 
as in many hardpans). 

Subsoil. Technically, the B horizon; roughly, the part of 
the solum below plow depth. 

Substratum. The part of the soil below the solum. 
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 
surface layer. 

Surface layer. The soil ordinarily moved in tillage, or its 
equivalent in uncultivated soil, ranging in depth from 
4 to 10 inches (10 to 25 centimeters). Frequently 
designated as the "plow layer," or the "Ap horizon." 

Taxadjuncts. Soils that cannot be classified in a series 
recognized in the classification system. Such soils 
are named for a series they strongly resemble and 
are designated as taxadjuncts to that series 
because they differ in ways too small to be of 
consequence in interpreting their use and behavior. 

Terrace. An embankment, or ridge, constructed across 
sloping soils on the contour or at a slight angle to 
the contour. The terrace intercepts surface runoff so 
that water soaks into the soil or flows slowly to a 
prepared outlet. A terrace in a field is generally built 
so that the field can be farmed. A terrace intended 
mainly for drainage has a deep channel that is 
maintained in permanent sod. 

Terrace (geologic). An old alluvial plain, ordinarily flat or 
undulating, bordering a river, a lake, or the sea. 

Texture, soil. The relative proportions of sand, silt, and 
clay particles in a mass of soil. The basic textural 

classes, in order of increasing proportion of fine 
particles, are sand, loamy sand, sandy loam, loam, 
silt loam, silt, 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 (in tables). Otherwise suitable soil material 
too thin for the specified use. 

Tilth, soil. The physical condition of the soil as related 
to tillage, seedbed preparation, seedling emergence, 
and root penetration. 

Topsoil. The upper part of the soil, which is the most 
favorable material for plant growth. It is ordinarily 
rich in organic matter and is used to topdress 
roadbanks, lawns, and land affected by mining. 

Upland (geology). Land at a higher elevation, in general, 
than the alluvial plain or stream terrace; land above 
the lowlands along streams. 

Valley fill. In glaciated regions, material deposited in 
stream valleys by glacial melt water. In nonglaciated 
regions, alluvium deposited by heavily loaded 
streams. 

Weathering. All physical and chemical changes 
produced in rocks or other deposits at or near the 
earth's surface by atmospheric agents. These 
changes result in disintegration and decomposition 
of the material. 

Well graded. Refers to soil material consisting of coarse 
grained particles that are well distributed over a wide 
range in size or diameter. Such soil normally can be 
easily increased in density and bearing properties by 
compaction. Contrasts with poorly graded soil. 

Wilting point (or permanent wilting point). The 
moisture content of soil, on an ovendry basis, at 
which a plant (specifically sunflower) wilts so much 
that it does not recover when placed in a humid, 
dark chamber. 
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TABLE 1.--TEMPERATURE AND PRECIPITATION 

[Recorded in the period 1951-75 at Clarksville, Texas] 

-,-
I 

Soil survey 

Temperatur e Precipitation 

Month 

-.-------T-------2~y~e~a~r~s~1~·n~----_r ;2 years 1n lOT" 

Average Average Average 
daily daily daily 

maximum minimum 

____ ~1~0 will have-- ; Average ; ; will have--
I number of I Aver agel I 

Maximum ; Minimum growing Less ; More 
temperature;temperature degree than--'than--

higher ; lower days. 

Average 
number of 
days with 
0.10 inch 
or more 

Average 
snowfall 

than-- I than-
OF -r-~O~F---r~O~F~--r---~O~F------'-- OF ---T--~OrnF~'----r--Ir.n~--r-~I~n~-r-,I~n~~~Dr-a~y~s---+---l~n~ 

January---- 54.0 

February--- 58.2 

March------ 65.2 

April------ 74.9 

May-------- 81.7 

June------- 88.7 

July------- 93.1 

August----- 93.1 

September-- 86.8 

October---- 78.3 

November--- 65.4 

December--- 56.6 

Yearly: 

Average-- 74.7 

Extreme--

Total----

31.6 

34.9 

41.3 

51.7 

60.0 

67.2 

70.5. 

69.4 

63.1 

52.0 

41.1 

34.0 

51.4 

42.8 

46.5 

53.3 

63.4 

70.9 

78.0 

81.8 

81.3 

74.9 

65.1 

53.3 

45.3 

63.1 

79 

79 

85 

88 

93 

98 

103 

103 

100 

93 

84 

78 

106 

9 

14 

21 

32 

43 

54 

60 

57 

45 

33 

20 

14 

6 

39 

71 

202 

402 

648 

840 

986 

970 

747 

468 

148 

53 

5,574 

2.70 

3.21 

3.70 

5.37 

4.89 

3.45 

3.25 

2.37 

3.97 

4.05 

3.92 

3.44 

1.22 

1.50 

1.48 

2.22 

2.44 

1. 16 

1. 31 

.62 

1. 11 

.95 

1. 33 

1. 51 

3.90 

4.60 

5.49 

7.91 

6.88 

5.27 

4.80 

3.76 

6.27 

6.48 

5.99 

5.01 . 

44.32 35.42 52.72 

5 

6 

6 

7 

7 

5 

5 

4 

5 

4 

5 

6 

65 

0.2 

0.1 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.1 

0.0 

0.4 

* A growing degree day is a unit of heat available for plant growth. It can be calculated by adding the 
maximum and minimum daily temperatures, dividing the sum by 2, and subtracting the temperature below which 
growth is minimal for the principal crops in the area (500 F). 
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TABLE 2.--FREEZE DATES IN SPRING AND FALL 

[Recorded in the period 1951-15 at Clarksville. Texas] 

Tellperature 

\ Probability 240 F 280 F 320 F 
or lower or lowe r or lower 

Last freezi ng 
temperature 
in spring: 

1 year in 10 
later than-- March 19 March 28 April 

2 years in 10 
later than-- March 11 March 22 April 

5 years in 10 
later than-- February 22 March 11 March 

First freezi ng 
temperature 
in fall: 

1 year in 10 
earlier than-- November 1 October 29 October 

2 years in 10 
earlier than-- November 16 November 5 October 

5 years in 10 
earlier than-- December 3 November 19 Novellber 

TABLE 3.--GROWING SEASON 

[Recorded 1951-15 at Clarksville. Texas] 

Daily minimum temperature 
during growing season 

Probabili ty Higher Higher Higher 
than than than 
240 F 280 F 320 F 
Days £!t~ £!ys 

9 years in 10 250 224 209 

8 years in 10 261 234 216 

5 years in 10 282 253 228 

2 years in 10 304 212 240 

1 year in 10 315 282 2111 

81 

9 

,. 

25 

25 

30 

8 
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Map 
I 

Unit I I I I 
""T 

1 • Sawyer-Eylau-
Woodtell----- _______ 

2. Ruston-McKamie---- __ , 

3. Rosalie-Darden------

I I 
4 . Wrightsville--------I 

I I 
I I I 

5. Annona-Alusa--------

6. Ashford-------------

7. Gladewater-Texark---

8. Billyhaw-Perry------

9. Severn--------------

TABLE 4.--SUITABILITIES AND LIMITATIONS OF MAP UNITS FOR SPECIFIED USES 

Percent 
of Area* 

47 

9 

2 

8 

6 

4 

8 

8 

5 

,--
Cultivated I I farm I crops 

I I -r------------------I 
I I 
I I 
IModerately well: 

erodes easily. 

Moderately well: 
slope, 
erodes easily. 

Poor: 
I droughty, 

low fertili ty. 

t.1oderately well: 
wetness, 
low fertility. 

Moderately well: 
wetness, 
droup;h ty. 

Moderately well: 
wetness. 

Poor: 
floods. 

Moderately well : 
wetness. 

r 

Pasture Woodland 
r'---
I 

I Urban uses 
I 
I --r-------

IRecreation 
I areas 
I 
I 

T 
I 
I 
I 
I 
I 

Well--------------- Well--------------- Poor: I Well. 

Well--------------- Moderately well: 

Moderately well: 
droughty, 
low fert il i ty. 

Moderately well: 
wetness. 

Moderately well: 
droughty. 

Moderately well: 
wetness. 

I too clayey. 
I 
I 
I 
I 

IModerately well: 
I droughty. 

Moderately well: 
wetness. 

Moderately we 11: 
droughty. 

Moderately well: 
wetness. 

shrink-swell, 
wetness. 

Well--------------- Well. 

IWell--------------- Well. 

Poor: Poor: 
wetness. wetness. 

Poor: Poor: 
I high shrink-swell, wetness. 

wetness. 

Poor: Poor: 
shrink-swell. wetness. 

Moderately well : Well--------------- Poor: Poor: 
floods. we tness. floods, 

shrink-swell. 

Well--------------- Well--------------- Poor: 
shrink-swell, 
wetness. 

Poor: 
wetness. 

Well--------------- Well--------------- Well--------------- Moderately well: 
floods. 

Well. 

* 3 percent of the county is in water area. 
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Map 
symbol 

TABLE 5.--ACREAGE AND PROPORTIONATE EXTENT OF THE SOILS 

So11 name 

, 1 Adaton-Muskogee complex-------_____________________________________________________ : 
2 Alusa loam---------------- _________________________________________________________ , 
3 Amy silt loam, frequently flooded------- __________________________________________ _ 
~ Annona loam, 1 to 3 percent slopes-----------_____________________________________ _ 
5 ,Ashford clay-------------_________________________________________________________ _ 
6 IBillyhaw clay, 0 to 1 percent slopes------------ __________________________________ _ 
7 IBillyhaw clay, 1 to 5 percent slopes----------____________________________________ _ 
8 I I Blevi ns s 11 t loam, 1 to 3 percent slopes-------------_____________________________ _ 
9 IBryarly clay loam, 1 to 5 percent slopes--------------____________________________ _ 

10 IDardanelle loam, 0 to 1 percent slopes----------------____________________________ _ 
11 IDarden loamy fine sand, 1 to 8 percent slopes---------------------------__________ _ 
12 IDarden loamy fine sand, 8 to 12 percent slopes-------------------------- __________ _ 
13 IEylau very fine sandy loam, 0 to 3 percent slopes----------------------------------
14 IEylau-Urban land complex, 0 to 3 percent slopes--------------------_______________ _ 
15 IFerris clay, 5 to 12 percent slopes------------------_____________________________ _ 
16 iGladewater clay, frequently flooded-------------------- ___________________________ _ 
17 Kiomatia loamy fine sand, frequently flooded------------------- ___________________ _ 
18 McKamie loam. 1 to 5 percent slopes--------------------___________________________ _ 
19 McKamie loam, 5 to 12 percent slopes-------------------------- ____________________ _ 
20 Morse clay, 3 to 8 percent slopes, eroded-----------------------__________________ _ 
21 Muldrow clay loam------------------------_________________________________________ _ 
22 Perry clay, occasionally flooded---------------------- ____________________________ _ 
23 Redlake clay---------------------------___________________________________________ _ 
24 Roebuck clay, frequently flooded------------------------------ ____________________ _ 
25 Rosalie loamy fine sand, 2 to 5 percent slopes-------------------------------------
26 Ruston loamy fine sand, 2 to 5 percent slopes--------------------------------------
27 Ruston fine sandy loam, 1 to 3 percent slopes--------------------------------------
28 Ruston fine sandy loam, 3 to 8 percent slopes--------------------------------------
29 Ruston-Urban land complex, 1 to 5 percent slopes-----------------------------------
30 Sacul fine sandy loam, 3 to 8 percent slopes---------------------------------------
31 Sacul fine sandy loam, 8 to 12 percent slopes--------------------------------------
32 Sacul-Urban land complex, 3 to 8 percent slopes------------------------------------
33 Saffell gravelly sandy loam. 3 to 8 percent slopes---------------------------------
3~ Saffell-Urban land complex, 3 to 8 percent slopes----------------------------------
35 Sardis silt loam, frequently flooded-----------------------------------------------
36 Sawyer silt loam, 0 to 3 percent slopes--------------------------------------------
37 Sawyer-Urban land complex, 0 to 3 percent slopes-----------------------------------
38 Severn very fine sandy loam--------------------------------------------------------
39 Severn silty clay loam-------------------------------------------------------------
40 Smithdale fine sandy loam, 8 to 12 percent slopes----------------------------------
~1 Texark clay, frequently flooded----------------------------------------------------
42 Thenas fine sandy loam, frequently flooded-----------------------------------------
43 Udorthents, loamy and clayey-------------------------------------------------------
~4 Vesey fine sandy loam, 1 to 3 percent slopes---------------------------------------
45 Woodtell very fine sandy loam, 3 to 5 percent slopes------------------------------~ 
46 Woodtell very fine sandy loam, 5 to 12 percent slopes------------------------------
~7 Woodtell gravelly sandy loam, 3 to 8 percent slopes--------------------------------
~8 Wrightsville-Rodessa complex-------------------------------------------------------

Water----------------------------------------------------------------------------

Total--------------------------------------------------------------------

• Less than 0.1 percent. 

83 

, , 
Acres 'Percent 

41.000 6.9 
10,000 1.7 
~,200 0.7 

36,000 6. 1 
15,000 2.5 
25,000 4.2 

900 0.2 
30,400 5. 1 

3,100 0.5 
4,300 0.7 
1,200 0.2 

800 O. 1 
37,000 6.3 

3,900 0.7 
350 O. 1 

18,800 3.2 
2,000 0.3 
6,000 1.0 

10,000 1.7 
900 0.2 

1,100 0.2 
6,500 1.1 
2,900 0.5 
4,500 0.8 
8,500 1." 
4,000 , 0.7 
4,000 0.7 

1",050 2." 
10'1 • 

1,300 0.2 
1,700 0.3 
1,600 0.3 
2.500 0." 

200 • 
18,000 3.0 

114,300 19.3 
2,000 0.3 

13.500 2.3 
2,450 0." 
1,800 0.3 
5,050 0.9 

17,000 2.9 
3.300 0.6 
1.600 0.3 
3,500 0.6 

36,000 6. 1 
3,000 0.5 

"4,936 7.6 
20,"80 3.5 

----------- -------
590,720 100.0 
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TABLE 6.--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 
soil is not suited to the crop or the crop generally is not grown on the soil] 

r I 
I I 

Map symbol and Cotton I Improved I Tall I I 

soil name lint Soybeans I Wheat Corn bermuda- IBahiagrass fescue I 
I I grass I I 

tb r Bu r- Bu Bu ADM· ADM· ADM· I I 
I I 
I I 

1------------------------- 25 8.0 7.5 8.5 
Adaton-Muskogee , -

2------------------------- 25 7.0 6.0 5.5 
Alusa 

3------------------------- 7.5 4.0 
Amy 

4------------------------- 30 45 45 7.0 6.0 
Annona 

5------------------------- 20 7.0 7.0 
Ashford 

6------------------------- 500 35 35 8.0 9.0 
Billyhaw 

7------------------------- 400 30 30 8.0 8.0 
Billyhaw 

8------------------------- 450 25 55 8.0 7.5 
Blevi ns 

9------------------------- 6.0 5.0 
Bryarly 

10------------------------ 850 45 90 12.0 
Dardanelle 

11------------------------ 20 7.5 6.5 
Darden 

12------------------------ 6.0 5.0 
Darden 

13------------------------ 350 25 60 12.0 9.5 
Eylau 

14------------------------
Eylau-Urban land 

15------------------------ 4.5 
Ferris 

16------------------------ 7.0 6.0 6.0 
Gladewa ter 

17. 
Kiomatia 

18------------------------ 21 6.5 5.5 
McKamie 

19------------------------ 5.5 5.0 
McKamie 

20------------------------ 4.0 
Morse 

21------------------------ 525 35 10.0 8.0 
Muldrow 

See footnotes at end of table. 
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TABLE 6.--YIELDS PER ACRE OF CROPS AND PASTURE--Cont1nued 

Map ayabol and 
sol1 name 

22------------------------'erry 

15------------------------hdlake 

2'------------------------Roebuck 

25------------------------losalle 

26------------------------Ruston 

21------------------------Ruston 

28------------------------Ruston 

29------------------------Ruston-Urban land 

3D------------------------Sacul 

31------------------------Ilcul 

32------------------------Sacul-Urban land 

33------------------------Saffell 

3'------------------------Saffell-Urban land 

35------------------------Sardis 

36------------------------Sawyer 

31------------------------Sawyer-Urban land 

38, 39--------------------Severn 

'o------------------------SIIi thdale 

-,------------------------Texark 

'2------------------------Thenas 

113.-
Udorthents 

--------------------------V •• ey 

-1------------------------Voodtell 

Cotton 
lint 

Lb 

550 

250 

550 

700 

400 

350 

200 

See footnotes at end of table. 

Soybeans Wheat Corn 

Bu Bu Bu 

30 

40 35 

20 

25 

30 

25 

30 

25 

40 

30 

35 

15 

45 

65 

70 

65 

50 

50 

65 

35 

Improved 
berlDuda

grass 
AUM-

8.0 

8.0 

6.5 

12.0 

12.0 

12.0 

5.0 

8.0 

10.0 

9.5 

9.0 

12.0 

8.0 

1.0 

Bah1agrass 

AUM· 

9.5 

9.5 

9.5 

7.5 

6.5 

5.0 

8.5 

1.0 

6.0 

Tall 
fescue 

AUM* 

85 

1.5 

1.0 

7.0 

7.0 

---
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TABLE 6.--YIELDS PER ACRE OF CROPS AND PASTURE--Continued 

r 
I 

Hap symbol a!1d I Cotton I Improved Tall 
soil name I lint Soybeans I Wheat I I Corn bermuda- Bahiagrass fescue 

I I 
I I 
I Lb Bu r- Bu I 

grass 
Bu ADM' AUM' ADMI 

I 

46------------------------ 6.0 5.5 
Woodtell 

47------------------------ 200 15 35 7.0 6.0 
Woodtell 

48------------------------ 26 7.5 
Wrightsville-Rodessa 

* Animal-unit-month: The amount of forage or feed required to feed one animal unit (one cow, one horse, 
one mule, five sheep, or five goats) for 30 days. 

** See description of the map unit for composition and behavior characteristics of the map unit. 



Bowie County, Texas 

TABLE 7.--CAPABILITY CLASSES AND SUBCLASSES 

[Miscellaneous areas are excluded. Absence 
of an entry indicates no acreage] 

IMajor manasement concerns 
Class Total I i i So 11 I I I 

acreage 'Erosion IWetness Iproblem 
(e) I (w) I (s) , 

Acres Acres I Acres 
I 

I 15,950 

II 221,513 195,lt13 26,100 

III 180,395 57,615 105,lt30 17,350 

IV 1t5,OltO 20,5ltO 21t,500 

V 51,555 51,555 

VI 1t8,950 1t8,950 

VII 

VIII 

87 
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TABLE 8.--WOODLAND MANAGEMENT AND PRODUCTIVITY 

[Only the soils suitable for production of commercial trees are listed. Absence of an entry indicates that 
information was not available] 

I Management concerns I 
Map symbol and IOrdi- Equip-

soil name Ination Erosion ment Seedling Plant 
Isymbol hazard limita- mortal- competi-
I tion ity tion I -,-

1 : * 
Adaton------------ 2w ,Slight Severe Severe Moderate 

I I 
I 

Muskogee---------- 30 Slight Sligh t Slight Sligh t 

2------------------ 3w Sligh t Severe Severe Severe 
Alusa 

I I 
I I 

3------------------ 2w Sl ip;h t Severe ISevere Moderate 
Amy I I 

I I 
I 
I 
I 
I 
I I 
I I 

4------------------ 4c Slight ModeratelSlight Slight 
Annona I I 

I 

5------------------ 3w Slight Severe Severe Severe 
Ashford 

6, 7--------------- 2w Sl igh t Severe Moderate Moderate 
Billyhaw 

8------------------ 20 Slight Slight Sligh t Sligh t 
Blevins 

9------------------ 5c Sligh t Moderate Slight Moderate 
Bryarly 

10----------------- 10 Slight Slight Slight Slight 
Dardanelle 

1 1 , 12------------- 35 Slight Moderate Severe Slight 
Darden 

13----------------- 30 Sligh t Slight Slight Sligh t 
Eylau 

See footnote at end of table. 

iPotentiaI proauctiViEy 
r-

Common trees 

Water oak-----------
Loblolly pine-------
Sweetgum------------I 

I I 
Shortleaf • I plne------I 

ISweetgum------------1 
I Loblolly pine------- I 

IWater oak-----------
ISouthern red oak----
I 

Loblolly pine-------
Water oak-----------
Sweetgum------------

Loblolly pine-------
Sweetgum------------
Water oak-----------

I 
I 
I I 
ILoblolly pine-------
IShortleaf pine------
ISouthern red oak----
I I 
'Southern red oak---- I 

Water oak-----------
Willow oak----------
Post oak------------

Green ash-----------
Eastern cottonwood--
Cherrybark oak------
Water oak-----------
Willow oak----------

Loblolly pine-------
Shortleaf pine------
Sweetgum------------
Southern red oal<----
White oak-----------

Loblolly pine-------
Shortleaf pine------
Southern red oak----
Sweetgum------------

Green ash-----------
Eastern cottonwood--
Cherrybark oak------
Sweetgum------------
American sycamore---

Loblolly pine-------
Shortleaf pine------

Loblolly pine-------
Shortleaf pine------
Sou thern red oak----
Slash pine----------

Site Trees to plant 
index 

--

80 Shumard oak, loblolly 
80 pine, sweetgum. 
80 

I I 
70 'Loblolly pine, 
80 shortleaf pine, 

eastern redcedar, 
Shumard oak, water 
oak, sweetgum. 

80 Lo blolly pine. 

90 Loblolly pine, 
90 sweetgum, eastern 
90 cottonwood, green 

ash, American 
sycamore, Nuttall 
oak. 

74 Loblolly pine, slash 
65 pine. 
65 I 

70 Water oak, loblolly 
pine. 

85 Green ash, eastern 
100 cottonwood, water 
90 oak. 
90 
90 

80 Loblolly pine, 
70 sweetgum. 
80 

60 Loblolly pine, slash 
50 pine. 
50 
50 

75 Eastern cottonwood, 
105 sweetgum, American 
100 sycamore, black 
100 walnut. 

80 Loblolly pine, slash 
70 pine. 

73 Loblolly pine, slash 
71 pine. 

77 
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Map a,lIbol and 
1011 nSllle 

TABLE 8.--WOODLAND MANAGEMENT AND PRODUCTIVITY--Continued 

I - I Management concerns 
IOrdi- I------~I_rqulp- r Potentlaf productivity 

I 
Common trees ISite Trees to plant InationlErosion I ment ISeedling 

Isymbollhazard I limita-Imortal-
. , I : tion ity 

f r 

Plant 
competi

tion 
index 

16-----------------
( 

<I '/.,,- '.: 

""C~\.',,; 
',-----------._----'tOliatia 

11, 19-------------. Molamie 

20-----------------Morae 

21-----------------Muldrow 

22-----------------Perry 

23---------.~------Redlake '):'., 
• r'~ " 

211 ,,' J :'.1: . 

~----------.------Roebuck 

25-----------------RosaUe 

26, 27. 28--------
Ruston 

~. 

30, 31------------
. Saoul 

33-----------------Sattell 

35-----------------Sardis 

)6-----------------Sawyer 

38, 39-------------SeYern 

2w 

2w 

3c 

5t 

2w 

2w 

3w 

3w 

3s 

30 

3c 

lw 

2w 

20 

Slight 

Slight 

Severe 

• 

Moderate Severe Water oak ••• -------
,Willow oak----------
IGreen ash-----------
I 

Moderate Moderate ModeratelEastern cottonwood--
ISweetgum------------
I 
I 

Slight Moderate Moderate 
1 

I 
ModeratelLoblolly pine------

Shortleat pine------, 
I 

Moderate Severe Severe Moderate Loblolly pine------
Eastern redcedar----

Slight 

I 

Moderate Moderate Slight ,Green ash-•• --------
IPecan---------------
IWillow oak---------
Water oak-----------
Common hackberry----

Slight Severe Moderate Moderate Cherrybark oak-----
Eastern cottonwood--

Slight 

Slight 

Slight 

Slight 

Severe 

,Green ash----------
ISweetgum-----------
IWater oak-----------
Pecan---------------Water hickory------

Moderate Moderate Eastern cottonwood--
Pecan---------------
Black walnut--------
Green ash-----------

Moderate Moderate Moderate Eastern cottonwood--

Moderate Severe 

Slight Slight 

,Green ash----------
IPecan--------------
I , 

ModeratelLoblolly pine------
IShortleat pine-----
I 

Slight ILoblolly pine------
IShortleat pine-----
I 
I 

Moderate Slight Slight ModeratelLoblolly pine-------

Slight 

Slight 

Slilht 

Slilht 

Slilht Moderate 

I IShortleat pine-----
I 

ModeratelLoblolly pine------
IShortleat pine-----
IEastern redcedar----
; 

Moderate Moderate Severe ILoblolly pine-------

Moderate,Slilht 
I 
I 
I 

Slilht ISlllht 
I 
I 
I 
I 

ISweetlum------------
;Water oak-----------
I 

Slilht ILoblolly pine-------I 
ISlash pine----------I 
ILonlleat pine-------I 
I I 

Moderate I Eastern cottonwood--I 
IPecan---------------1 
ICommon hackberry----I 
I I 
I I 

See tootnote at end ot table. 

90 Water oak, aveetau •• 
90 

100 Eastern cottonwood, 
95 sweetlu_, black 

walnut, A.erican 
syc_ore. 

SO ,Loblolly pine. 
10 I 

I 
65 IEastern redcedar. 
60 I 

I 
90 IGreen ash, American 
SO I sycamore, eastern 

I cottonwood, sweetlu •• 
I 
I 
I 
IEastern cottonwood, 

90 I sweetlua. 
12 I 
92 I 

I 
I 
I 
I 

90 Eastern cottonwood, 
peoan, Amerioan 
syc_ore, Ireen ash. 

90 Eastern cottonwood, 
Ireen ash, pecan, bur 
oak. 

SO Loblolly pine, 
10 ahortleat pine. 

Sq ILoblolly pine. 
15 I 

I 
I 

SO ILoblolly pine, 
10 I shortleat pine. 

I 
10 ILoblolly pine, 
60 I shortleat pine, 

; eastern redoedar. 
I 

95 ILoblolly pine, yellow-
100 I poplar, sweetlu •• 

90 I 
I 

90 ILoblolly pine, slaah 
90 I pine, lonaleat pine. 
80 I 

I 
100 IEastern cottonwood, 
16 I ' .. rioan syca.ore, 
16 I pecan, black walnut, 

I aweetau •• 
I 
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TABLE 8.--WOODLAND MANAGEMENT AND PRODUCTIVITY--Continued 

Map symbol and 
soil name 

I Management concerns 
; Ordi- • ; -rQU1P- ; ; 

___ ~-P-~o~t~e~n.~ial producti~ity 

;nation;Erosion; ment 'Seedling; Plant 
;symbol;hazard ; limita- mortal- ;competi-

• 
Common trees ;Site 

;index 
Trees to plant 

; ; ; t ion i ty ; t ion 
-.,..'_-_'_'- 1 -;------------+ 

40-----------------
Smi thdale 

41-----------------
Texark 

42-----------------1 
Thenas 

44-----------------
Vesey 

45, 46, 47--------
Woodtell 

48: * 
Wrightsville------

Rodessa-----------

30 

3w 

lw 

30 

4c 

3w 

3w 

• 
• • Slight ;Slight Slight Slight Loblolly pine------

Shortleaf pine------• • • 
• Slight 'Severe Moderate Severe Green ash----------

Water oak----------
Common hackberry---
Sweetgum------------

Slight 

Sl igh t 

Slight 

Slight 

Slight 

Moderate Moderate Moderate Loblolly pine------
Sweetgum-----------
Blackgum-----------
Southern red oak---
White oak-----------

Slight Sl igh t Slight Loblolly pine------
Shortleaf pine-----
Southern red oak---
Sweetgum------------

Moderate Moderate Moderate Loblolly pine------
Shortleaf pine------

Severe Moderate Severe Loblolly pine-------
Sweetgum------------
Water oak-----------

Moderate Slight Moderate Loblolly pine-------
Shortleaf pine------
Water oak-----------
Southern red oak----

80 Loblolly pine. 
69 

82 'Water oak, eastern 
cottonwood. 

110 Loblolly pine, 
100 American sycamore, 

slash pine, southern 
red oak, eastern 
cottonwood, sweetgum, 
pecan, black walnut. 

80 Loblolly p-ine, 
70 shortleaf pine, slash 
70 pine, sweetgum. 
70 

70 Slash pine, ~oblolly 
60 pine. 

80 Loblolly pine, 
80 sweetgum, water oak, 
80 willow oak. 

80 Loblolly pine, 
70 shortleaf pine, slash 
80 • pine, water oak, • 70 • sweetgum. • • • 

* See description of the map unit for composition and behavior characteristics of the map unit. 



Bowie County. Texas 

TABLE 9.--WOODLAND UNDERSTORY VEGETATION 

[Only the soils suitable for production of commercial trees are listed] 

Map symbol and 
so11 name 

Total production 

Kind of year 

1 :' 
Adaton------------ Favorable 

Normal 
Unfavorable 

Muskogee---------- Favorable 
Normal 
Unfavorable 

2------------------ Favorable 
Alusa Normal 

Unfavorable 

3------------------ Favorable Amy Normal 
Unfavorable 

4------------------ Favorable 
Annona Normal 

Unfavorable 

5------------------ Favorable 
Ashford No rma I 

Unfavorable 

6, 7--------------- Favorable 
Billyhaw Normal 

Unfavorable 

8------------------ Favorable 
Blevins Normal 

Unfavorable 

See footnote at end of table. 

Dry weight 

Lb7acre 

2,000 

3,000 
2,500 
1,500 

1,300 
1,000 

600 

2,000 
1,800 
1,000 

2,500 
2,000 
1,000 

2,500 
1,500 

750 

4,000 
3,000 
2,000 

2,000 
1,500 

800 

Characteristic vegetation 

Longleaf uniola----------------------------
Pinehill bluestem--------------------------
Plume~rass---------------------------------' 

Beaked panicum----------------------------
Lespedeza----------------------------------
Virginia wildrye---------------------------
Panicum-----------------------------------
Sedge--------------------------------------

Panicum-----------------------------------
Sedge--------------------------------------
Broadleaf uniola--------------------------
Little bluestem----------------------------

Switchgrass-------------------------------
Bluestem----------------------------------
Velvet panicum----------------------------
Beaked panicum-----------------------------
Longleaf uniola----------------------------
Panicum-----------------------------------
Spike uniola------------------------------
Sedge-------------------------------------
Flatsedge----------------------------------

Little bluestem----------------------------
Brownseed paspalum-------------------------
Panicum-----------------------------------
Indiangrass-------------------------------
Longleaf uniola---------------------------
Purpletop----------------------------------

Sedge--------------------------------------
Broomsedge bluestem------------------------
Beaked panicum----------------------------
Longleaf uniola---------------------------
Little bluestem---------------------------
Panicum-----------------------------------
Paspalum----------------------------------
Tickclover--------------------------------
Ticklegrass-------------------------------
Hawthorn-----------------------------------

Virginia wildrye---------------------------
Sedge-------------------------------------
Beaked panicum----------------------------
Switchgrass-------------------------------
Longleaf uniola----------------------------
Eastern gamagrass-------------------------
Rustyseed paspalum------------------------
Little bluestem----------------------------
Hawthorn----------------------------------
Osageorange--------------------------------

Little bluestem----------------------------
Indiangrass-------------------------------
Big bluestem------------------------------
Switchgrass-------------------------------
Plumegrass--------------------------------
Panicum-----------------------------------
Sedge--------------------------------------

91 

Compos i tion 

Pct 

35 
20 
10 

12 
10 
8 
5 
5 

15 
15 
10 
5 

20 
15 
10 
10 
10 
5 
5 
5 
5 

15 
15 
15 
10 
10 

5 

15 
15 
5 
5 
5 
5 
5 
5 
5 
5 

15 
15 
10 
10 
10 
5 
5 
5 
5 
5 

20 
10 
5 
5 
5 
~ 
5 
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TABLE 9.--WOODLAND UNDERSTORY VEGETATION--Continued 

Total production 
Map symbol and 

soil name Kind of year 

9------------------ Favorable 
Bryarly Normal 

Unfavorable 

10----------------- Favorable 
Dardanelle Normal 

Unfavorable 

11, 12------------- Favorable 
Darden Normal 

Unfavorable 

13----------------- Favorable 
Eylau Normal 

Unfavorable 

14: * 
Eylau------------- Favorable 

Normal 
Unfavorable 

Urban land. 

16----------------- Favorable 
Gladewater Normal 

Unfavorable 

17----------------- Favorable 
Kiomatia Normal 

Unfavorable 

18, 19------------- Favorable 
McKamie Normal 

Unfavorable 

See footnote at end of table. 

Dry weight 

Cblacre 

3,500 
2,500 
1,500 

4,500 
3,000 
2,000 

3,000 
2,000 
1,200 

3,500 
3,000 
2,000 

3,500 
3,000 
2,000 

5,000 
3,500 
1,800 

5,000 
4,000 
2,500 

1,800 

Characteristic vegetation 

Little bluestem----------------------------
Indiangrass-------------------------------
Longleaf uniola---------------------------
Purpletop----------------------------------
Brownseed paspalum-------------------------
Panicum------------------------------------

Big bluestem------------------------------
Little bluestem---------------------------
Canada wildrye----------------------------
Indiangrass--------------------------------, 
Switchgrass-------------------------------
Panicum------------------------------------
Eastern gamagrass--------------------------

Broomsedge bluestem-----------------------
Pinehill bluestem--------------------------
Little bluestem---------------------------
Purpletop---------------------------------
Panicum-----------------------------------
Indiangrass--------------------------------
Arrowfeather threeawn----------------------
Bluejack oak------------------------------
Blackjack oak-----------------------------
Post oak-----------------------------------

Pinehill bluestem--------------------------
Beaked panicum----------------------------
Panicum-----------------------------------
Longleaf uniola----------------------------
Brownseed paspalum-------------------------
Indiangrass-------------------------------
Purpletop----------------------------------

Pinehill bluestem--------------------------
Beaked panicum----------------------------
Panicum-----------------------------------
Longleaf uniola----------------------------
Brownseed paspalum-------------------------
Indiangrass-------------------------------
Purpletop----------------------------------

lSedge-------------------------------------
'Beaked panicum----------------------------
Giant cane--------------------------------
Paspalum----------------------------------
Panicum------------------------------------
Virginia wildrye---------------------------
Purpletop----------------------------------

Beaked panicum----------------------------
Giant cane--------------------------------
Sedge--------------------------------------
Virginia wildrye---------------------------
Purpletop----------------------------------
Longleaf uniola----------------------------

Pinehill bluestem--------------------------
Panicum------------------------------------
Longleaf uniola----------------------------
Threeawn-----------------------------------

Soil survey 

Compos i tion 

Pct 

15 
10 
10 
10 
10 
10 

20 
15 
15 
15 
15 
15 
5 

20 
15 
10 
10 
10 
5 
5 
5 
5 
5 

15 
15 
15 
10 
10 
5 
5 

15 
15 
15 
10 
10 
5 
5 

15 
10 
10 
10 
10 

5 
5 

20 
20 
10 
10 
10 
5 

60 
10 
10 
10 



Bowie County, Texas 

Map symbol and 
so11 name 

TABLE 9.--WOODlAND UNDERSTORY VEGETATION--Continued 

Total production 

Kind of year 

20----------------- Favorable 
Morse Normal 

Unfavorable 

21----------------- Favorable 
Muldrow Normal 

Unfavorable 

22----------------- Favorable 
Pe rry No rma 1 

Unfavorable 

23----------------- Favorable 
Redlake Normal 

Unfavorable 

24----------------- Favorable 
Roebuck Normal 

Unfavorable 

25----------------- Favorable 
Rosalie Normal 

Unfavorable 

26, 27, 28---------'Favorable 
Ruston Normal 

Unfavorable 

29:· 
Ruston------------,Favorable 

Normal 
Unfavorable 

Urban land. 

30, 31------------- Favorable 
Sacul Normal 

Unfavorable 

32: * 
Sacul------------- Favorable 

Normal 
Unfavorable 

Urban land. 

See footnote at end of table. 

Dry weight 

L67acre 

2,500 
1,800 

900 

2,600 
2,000 
1.600 

3,000 
2,100 
1,500 

6,000 
4,000 
2,000 

3,000 
2,100 
1,500 

2,500 
1,600 
1,000 

1,200 

1,200 

3,000 
2,200 
1,500 

3,000 
2,200 
1,500 

Characteristic vegetation 

llttle bluestem----------------------------
Blg bluestem-------------------------------
Virglnia wlldrye---------------------------
Indlangrass-------------------------------
Swltchgrass--------------------------------
Eastern gamagrass--------------------------

Beaked panlcum-----------------------------
Sedge-------------------------------------
Swltchgrass--------------------------------
Canada wlldrye----------------------------
Eastern gamagrass-------------------------
Broadleaf unlola---------------------------
Greenbrler---------------------------------

Sed~e-------------------------------------
Swltchgrass-------------------------------
Big bluestem-------------------------------
Scrlbner panlcum---------------------------

'Giant cane---------------------------------
Canada wildrye-----------------------------
Sedge-------------------------------------
Switchgrass-------------------------------
Indiangrass--------------------------------
Broadleaf uniola--------------------------
Eastern gamagrass--------------------------

Sedge-------------------------------------
Switchgrass-------------------------------
Big bluestem------------------------------
Scribner panicum---------------------------

Pinehill bluestem--------------------------
longleaf uniola----------------------------
Panicum-----------------------------------
Paspalum----------------------------------
Indiangrass-------------------------------
Purpletop----------------------------------

longleaf uniola----------------------------
Pinehill bluestem-------------------------
Beaked panicum-----------------------------
Panicum------------------------------------

longleaf uniola----------------------------
Pinehlll bluestem--------------------------
Beaked panicum----------------------------
Panicum------------------------------------

Bluestem----------------------------------
Beaked panicum----------------------------
Uniola------------------------------------
Plumegrass--------------------------------
Panicum-----------------------------------
Sedge--------------------------------------

Bluestem-----------------------------------
Beaked panicum-----------------------------
Uniola------------------------------------
Plumegrass--------------------------------
Panicum-----------------------------------
Sedge--------------------·-----------------

::ompos it 10n 

Pct 

25 
20 
20 
15 
15 
5 

15 
15 
10 
10 
5 
5 
5 

15 
10 
10 
10 

15 
10 
10 
10 
10 
5 
5 

15 
10 
10 
10 

30 
25 
10 
10 
5 
5 

50 
15 
10 
10 

50 
15 
10 
10 

25 
15 
10 
8 
7 
5 

25 
15 
10 
8 
7 
5 

93 
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TABLE 9.--WOODLAND UNDERSTORY VEGETATION--Continued 

Total production 
Map symbol and 
soil name 

------
Kind of year 

33----------------- Favorable 
Saffell Normal 

Unfavorable 

34: * 
Saffell----------- Favorable 

Normal 
Unfavorable 

Urban land. 

35----------------- Favorable 
Sardis Normal 

Unfavorable 

36----------------- Favorable 
Sawyer Normal 

Unfavorable 

31:* 
Sawyer------------ Favorable 

Normal 
Unfavorable 

Urban land. 

38, 39------------- Favorable 
Severn Normal 

Unfavorable 

40----------------- Favorable 
Smithdale Normal 

Unfavorable 

41----------------- Favorable 
Texark Normal 

Unfavorable 

See footnote at end of table. 

Dry weight 

Lb!acre 

1,500 
1,000 

500 

1,500 
1,000 

500 

3,000 
2,500 
1,800 

3,000 
2,200 
1,000 

3,000 
2,200 
1,000 

4,500 
3,000 
2,000 

1,200 

4,000 
2,500 
1,200 

Characteristic vegetation 

Bluestem----------------------------------
Uniola-------------------------------------
Virginia wildrye---------------------------
Beaked panicum----------------------------
Indiangrass-------------------------------
Panicum-----------------------------------
Sedge--------------------------------------

Bluestem----------------------------------
Uniola-------------------------------------
Virginia wildrye---------------------------
Beaked panicum----------------------------
Indiangrass-------------------------------
Panicum-----------------------------------
Sedge--------------------------------------

Switchgrass-------------------------------
Plumegrass--------------------------------
Beaked panicum----------------------------
Velvet panicum-----------------------------
Eastern gamagrass--------------------------
Panicum-----------------------------------
Sedge---------------------~----------------

Uniola--------------------------~----------
Little bluestem----------------------------
Big bluestem------------------------------
Beaked panicum-----------------------------
Plumegrass--------------------------------
Panicum-----------------------------------
Sedge-------------------------------------
Farkleberry--------------------------------

Uniola-------------------------------------
Little bluestem----------------------------
Big bluestem------------------------------
Beaked panicum-----------------------------
Plumegrass--------------------------------
Panicum-----------------------------------
Sedge-------------------------------------
Farkleberry--------------------------------

Little bluestem----------------------------
Big bluestem-------------------------------' 
Canada wildrye-----------------------------
Panicum-----------------------------------
Indiangrass--------------------------------
Switchgrass------------------------------~
Sedge--------------------------------------
Scribner panicum---------------------------

Lon~leaf uniola---------------------------
Pinehill bluestem--------------------------
Beaked panicum----------------------------
Panicum------------------------------------

Sedge--------------------------------------
'Virginia wildrye---------------------------
Paspalum----------------------------------
Panicum-----------------------------------
Beaked panicum----------------------------
Purpletop---------------------------------
Switchcane--------------------------------
ltawthorn-----------------------------------

Soil survey 

Composition 

Pct 

20 
15 
10 
10 
5 
5 
5 

20 
15 
10 
10 
5 
5 
5 

20 
20 
15 
10 
5 
5 
5 

38 
20 
1 
5 
5 
5 
5 
5 

38 
20 
1 
5 
5 
5 
5 
5 

15 
10 
10 
10 
5 
5 
5 
5 

30 
11 
12 
12 

20 
15 
10 
10 
5 
5 
5 
5 



Bowie County, Texas 

TABLE 9.--WOODLAND UNDERSTORY VEGETATION--Continued 

Hap symbol and 
soU name 

________ Totai production : -----,--- .---, 
Kind of year 

42----------------- Favorable 
Thenas Normal 

Unfav~rable 

44----------------- Favorable 
Vesey No rma I 

Unfavorable 

45, 46, 41--------- Favorable 
Woodtell Normal 

Unfavorable 

48: * 
Wrightsville------ Favorable 

Normal 
Unfavorable 

Rodessa----------- Favorable 
Normal 

'Unfavorable 

: Compos it ion -------, , Characteristic vegetation 
Dry weight I , 

• 
I 
I 

-COl acre---r------------- ------r- --~ct 
3,000 
2,500 
1,500 

3,000 
2,000 
1, 000 

2,500 
2,000 
1,500 

3,000 
2,000 
1,250 

3,000 
2,000 
1,500 

• , 
Beaked panicum-----------------------------' 
Virginia wildrye---------------------------
Longleaf uniola----------------------------
Sedge--------------------------------------

Longleaf uniola---------------------------
Beaked panicum-----------------------------
Purpletop---------------------------------
Paspalum----------------------------------
Panicum-----------------------------------
Little bluestem----------------------------
Greenbrier---------------------------------

Pinehill bluestem--------------------------
Panicum------------------------------------' 
Sedge--------------------------------------
Brownseed paspalum-------------------------
Indiangrass--------------------------------
Lon~leaf uniola---------------------------
Purpletop----------------------------------
Carolina jointtail------------------------
Knotroot bristlegrass---------------------
Splitbeard bluestem------------------------

Plumegrass--------------------------------
Switchgrass--------------------------------
Beaked panicum----------------------------
Uniola------------------------------------
Paspalum----------------------------------
Panicum------------------------------------
Velvet panicum----------------------------
Sedge-------------------------------------
Blueberry----------------------------------

Longleaf uniola----------------------------
Beaked panicum----------------------------
Purpletop----------------------------------

.Greenbrier--------------------------------
IPanicum-----------------------------------
IPaspalum-----------------------------------
ILittle bluestem----------------------------I 
ISedge--------------------------------------: 
• • . , 

15 
10 
10 
10 

20 
10 
10 
10 
10 
5 
5 

20 
10 
10 
10 
5 
5 
5 
5 
5 
5 

15 
10 
10 
10 
5 
5 
5 
5 
5 

15 
10 
10 
10 
10 
10 
5 
5 

* See description of the map unit for composition and behavior characteristics of the map unit. 
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96 Soil survey 

TABLE 10.--RECREATIONAL DEVELOPMENT 

[Some terms that describe restrictive soil features are defined in the Glossary. See text for definitions of 
"slight," "moderate," and "severe." Absence of an entry indicates that the soil was not rated] 

1 : * 

Map symbol and 
soil name 

Camp areas 

Adaton--------------- Severe: 
wetness. 

Muskogee------------- Moderate: 
percs slowly, 
wetness. 

2--------------------- Severe: 
Alusa wetness, 

peres slowly. 

3--------------------- Severe: 
Amy floods, 

wetness. 

4--------------------- Severe: 
Annona peres slowly. 

5---------------------Ashford 

6, 1------------------Billyhaw 

Severe: 
wetness, 
peres slowly, 

, too clayey. 

Severe: 
floods, 
wetness, 
peres slowly. 

Picnic areas 

Severe: 
wetness. 

Playgrounds 

Severe: 
wetness. 

Slight--------------- Moderate: 
peres slowly. 

Severe: 
wetness. 

Severe: 
wetness. 

Severe: 
peres slowly. 

Severe: 
wetness, 
too clayey. 

Severe: 
too clayey. 

Severe: 
wetness, 
peres slowly. 

Severe: 
floods, 
wetness. 

Severe: 
peres slowly. 

Severe: 
wetness, 
peres slowly, 
too clayey. 

Severe: 
too clayey, 
wetness, 
peres slowly. 

8--------------------- Slight--------------- Slight--------------- Moderate: 
Blevins slope. 

9--------------------- Severe: Slight--------------- Severe: 
Bryarly peres slowly. peres slowly. 

Paths and trails 

Severe: 
wetness. 

Slight. 

Severe: 
wetness. 

Severe: 
wetness. 

Slight. 

Severe: 
wetness, 
too clayey. 

Severe: 
too clayey. 

Slight. 

Slight. 

10-------------------- Slight--------------- Slight--------------- Slight--------------- Slight. 
Dardanelle 

11-------------------- Moderate: 
Darden too sandy. 

12-------------------- Moderate: 
Darden too sandy, 

slope. 

13-------------------- Moderate: 
Eylau wetness, 

peres slowly. 

14: * 
Eylau---------------- Moderate: 

wetness, 
peres slowly. 

Urban land. 

15-------------------- Moderate: 
Ferris too clayey, 

peres slowly, 
slope. 

See footnote at end of table. 

Moderate: 
too sandy. 

Moderate: 
too sandy, 
slope. 

Moderate: 
wetness. 

Moderate: 
wetness. 

Moderate: 
too clayey, 
slope, 
peres slowly. 

Moderate: 
too sandy, 
slope. 

Severe: 
slope. 

Moderate: 
wetness, 
peres slowly. 

Moderate: 
wetness, 
peres slowly. 

Severe: 
slope. 

Moderate: 
too sandy. 

Moderate: 
too sandy. 

Slight. 

Slight. 

Moderate: 
too clayey. 



Bowie Collnty, Texas 

TABLE 10.--RECREATIONAL DEVELOPMENT--Continued 

Map symbol and 
so11 name 

16--------------------
Gladewa ter 

Camp areas 

Severe: 
floods, 
wetness, 
percs slowly. 

17-------------------- Severe: 
Kiomatia floods. 

18-------------------- Moderate: 
McKamie percs slowly. 

19-------------------- Moderate: 
McKamie percs slowly, 

slope. 

20-------------------- Severe: 
Morse too clayey, 

percs slowly. 

21-------------------- Severe: 
Muldrow percs slowly, 

floods. 

22--------------------
Perry 

23--------------------
Redlake 

Severe: 
floods, 
wetness, 
too clayey. 

Severe: 
floods. 
percs slowly. 
too clayey~ 

24-------------------- Severe: 
Roebuck floods. 

percs slowly. 

Picnic areas 

Severe: 
too clayey. 
wetness. 

Moderate: 
floods. 

Playgrounds 

Severe: 
floods, 
too clayey, 
wetness. 

Severe: 
floods. 

Slight--------------- Moderate: 
slope, 

Moderate: 
slope. 

Severe: 
too clayey. 

Moderate: 
wetness, 
too clayey, 
floods. 

Severe: 
floods, 
wetness. 
too clayey. 

Severe: 
too clayey. 

Severe: 
too clayey. 

percs slowly. 

Severe: 
slope. 

Severe: 
percs slowly, 
too clayey. 

Severe: 
percs slowly. 

Severe: 
floods, 
wetness, 
too clayey. 

Severe: 
percs slowly. 
too clayet. 

Severe: 
floods, 
too clayey. 
peres slowly. 

25-------------------- Slight--------------- Slight--------------- Moderate: 
Rosalie slope. 

26, 27, 28------------ Slight--------------- Slight--------------- Moderate: 
Ruston slope. 

29:' 
Ruston--------------- Slight--------------- Slight--------------- Moderate: 

slope. 

Urban land. 

30-------------------- Moderate: 
Sacul peres slowly. 

31--------------------
Sacul 

32:' 

Moderate: 
slope. 
percs slowly. 

Sacul---------------- Moderate: 
peres slowly. 

Urban land. 

See footnote at end of table. 

Slight--------------- Moderate: 
slope, 

Moderate: 
slope. 

percs slowly. 

Severe: 
slope. 

Slight--------------- Moderate: 
slope, 
percs slowly. 

Paths and trails 

Severe: 
too clayey. 
wetness. 

Moderate: 
floods. 

Slight. 

Slight. 

Severe: 
too clayey. 

Moderate: 
too clayey, 
wetness. 

Severe: 
floods, 
wetness, 
too clayey. 

Severe: 
too clayey. 

Severe: 
too clayey. 

Slight. 

Slight. 

Slight. 

Slight. 

Slight. 

Slight. 
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98 Soil survey 

TABLE 10.--RECREATIONAL DEVELOPMENT--Continued 

Map symbol and 
soil name 

Camp areas 

33-------------------- Severe: 
Saffell small stones. 

34:* 
Saffell-------------- Severe: 

small stones. 

Ur ban land. 

35-------------------- Severe: 
Sardis floods, 

wetness. 

36-------------------- Moderate: 
Sawyer , percs slowly. 

I , 
31:* I 
Sawyer---------------IModerate: 

I percs slowly. 

Urban land. 

38, 39---------------- Severe: 
Severn floods. 

40-------------------- ' Moderate: 
Smithdale slope. 

41-------------------- Severe: 
Texark floods, 

wetness, 
percs slowly. 

42-------------------- Severe: 
Thenas floods. 

43.* 
Udorthents 

i 
I 
I 
I 
I 
I 
It 

Picnic areas 

Moderate: 
small stones. 

Moderate: 
small stones. 

Moderate: 
floods, 
wetness. 

Playgrounds 

Severe: 
small stones, 
slope. 

Severe: 
small stones, 
slope. 

Severe: 
floods, 
wetness. 

Slight--------------- Moderate: 
percs slowly. 

Slight--------------- Moderate: 
percs slowly. 

Paths and trails 

Moderate: 
I small stones. 

Moderate: 
small stones. 

Moderate: 
floods, 
wetness. 

Slight. 

Slight. 

Slight--------------- Slight--------------- Slight. 

Moderate: Severe: Slight. 
slope. slope. 

Severe: Severe: Severe: 
too clayey, floods, too clayey, 
wetness. too clayey, wetness. 

wetness. 

Moderate: Severe: Moderate: 
floods. floods. floods. 

44-------------------- Slight--------------- Slight--------------- Slight--------------- Slight. 
Vesey I 

I , 45 ____________________ 
'
Severe: 

Woodte1l slope, 
percs slowly. 

46-------------------- Severe: 
Woodtell slope, 

percs slowly. 

41-------------------- Severe: 
Woodtel1 slope, 

percs slowly. 

48:* 
Wrightsvi1le--------- Severe: 

wetness, 
percs slowly. 

Rodessa-------------- Severe: 
percs slowly. 

Moderate: 
wetness. 

Moderate: 
slope. 

Moderate: 
wetness. 

Severe: 
wetness. 

Severe: 
percs slowly. 

Severe: 
percs slowly. 

Severe: 
slope, 
percs slowly. 

Severe: 
I percs slowly. 

Severe: 
wetness, 
percs slowly. 

Severe: 
percs slowly. 

Slight. 

Slight. 

Slight. 

Severe: 
wetness. 

Slight. 

--~----------------------~--------------------~~--------------------
* See description of the map unit for composition and behavior characteristics of the map unit. 



Bowie County, Texas 99 

TABLE 11.--WILDLIFE HABITAT POTENTIALS 

[See text for definitions of "good," "fair," "poor," and "very poor." Absence of an entry indicates that the 
soil was not rated] 

Map symbol and 
so11 name 

Potentiar-ror habitat elements 
; I Wlld 

Gr ain I Gr asses 
and seed and 

crops legumes I 

1: I 
Adaton------------ Poor 

Muskogee. 

2------------------ Poor 
Alusa 

3------------------ Poor Amy 

4------------------ Fair 
Annona 

5------------------ Fair 
Ashford 

6, 7--------------- Fair 
Billyhaw 

8------------------ Good 
Blevins 

9------------------ Fair 
Bryarly 

10----------------- Good 
Dardanelle 

11, 12------------- Poor 
Darden 

13. 
Eylau 

14: I 
Eylau. 

Urban land. 

Good 

Good 

15----------------- Poor 
Ferris 

16----------------- Poor 
Gladewa ter 

17----------------- Poor 
Kiomatia 

18, 19------------- Fair 
McKami e 

20----------------- Poor 
Morse 

21----------------- Fair 
Muldrow 

22----------------- Poor 
Perry 

Fair 

Fair 

Fair 

Good 

Fair 

Fair 

Good 

Good 

Good 

Fair 

Good 

Good 

Fair 

Fair 

Fair 

Good 

Fair 

Good 

Fair 

See footnote at end of table. 

f 

herba- Hardwood Conif
ceous 

plants 

Fair 

Fair 

Fair 

Good 

Good 

Fair 

Good 

Fair 

Good 

Fair 

Good 

Good 

Fair 

Fair 

Fair 

Good 

Fair 

Fair 

Fair 

trees 

Fair 

Fair 

Good 

Good 

Fair 

IGood 

I 
I 

IGood 
I 
I 
I 
I 

'Good 

Good 

Poor 

Good 

Good 

Fair 

Fair 

'Fair 

Good 

Fair 

erous 
plants 

Fair 

Fair 

Fair 

Good 

Fair 

Good 

Fair 

Poor 

Good 

Good 

Fair 

Fair 

Good 

Wetland 
plants 

Good 

Good 

Good 

Fair 

Good 

Poor 

Very 
poor. 

Poor 

Poor 

Very 
poor. 

Poor 

Poor 

Very 
poor. 

Poor 

Poor 

Very 
poor. 

Poor 

Fair 

Fair 

PotentIal as habitat for--

Shallow Openland Woodland Wetland 
water wildlife wildlife wildlife 
areas 

Good 

Good 

Poor 

Poor 

Good 

Fair 

Fair 

Fair 

IFair 
I 
I 
I 
I 

'Good 

Fair 

Fair 

Very Good 
poor. 

Poor Fair 
I 
I 
I 

Fair I Good 
I 
I 
I 
I 

Very : Fair 
poor. 

Poor Good 

IVery Good 
I poor. 
I 
I 
I 
I 
I 
I 
I 
I 

IVery 
poor. 

Good 

Very 
poor. 

Very 
poor. 

Very 
poor. 

Good 

Fair 

Fair 

Fair 

Fair 

Good 

Fair 

Fair 

Fair 

Fair 

Fair 

Good 

Good 

Fair 

Good 

Good 

Good 

Good 

Poor 

Good 

Good 

Fair 

Fair 

Fair 

Fair 

Good 

Fair 

I 
I 

Good. 

Good. 

Fair. 

Poor. 

Good. 

Poor. 

Very 
poor. 

Poor. 

Poor. 

Very 
poor. 

Poor. 

Very 
poor. 

Very 
poor. 

IFair. 
I 
I 
I 
I 

IVery 
poor. 

Very 
poor. 

Very 
poor. 

,Fair. 
I 
I 
I 
I 

IFair. 
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TABLE 11.--WILDLIFE HABITAT POTENTIALS--Continued 

Potential for habitat elements IPotential as habItat lor--Map symbol and wlld , , , , , , 
so11 name Grain Grasses herba- Hardwood Conif- Wetland Shallow'Openland!Woodland!Wetland 

and seed and ceous trees erous plants water wildlife'wildlife'wildlife 
crops legumes plants plants areas 

23----------------- Fair Fair Fair Good Good Poor Poor Fair Good Poor. 
Redlake 

24----------------- Poor Fair Poor Good Good Poor Fair Poor Fair Poor. 
Roebuck 

25----------------- Poor Fair Good Fair Fair Poor Very Fair Fair Very 
Rosalie poor. poor. 

26, 27------------- Good Good Good Good Poor Very Good Good Very 
Ruston poor. poor. 

28----------------- Fair Good Good Good Very Very Good Good Very 
Ruston poor. poor. poor. 

29:· 
Ruston------------ Good Good Good Good Poor Very Good Good Very 

poor. poor. 

Urban land. 

3O, 31------------- Fair Good Good Good Good Very Very Good Good Very 
Sacul poor. poor. poor. 

32:· 
Sacul------------- Fair Good Good Good Good Very Very Good Good Very 

poor. poor. poor. 

Urban land. 

33----------------- Fair Fair Fair Fair Fair Very Very Fair Fair Very 
Saffell poor. poor. poor. 

34:· 
Saffell----------- Fair Fair Fair Fair Fair Very Very Fair Fair Very 

poor. poor. poor. 

Urban land. 

35-----------------'Poor Fair Fair Good Fair Fair Fair Good Fair. 
Sardis 

36----------------- Good Good ,Good Good Good Poor Poor Good Good Poor. 
Sawyer 

37:· 
Sawyer------------'Good Good Good Good Good Poor Poor Good Good Poor. 

Urban land. 

38, 39------------- Good Good Good Good Good Poor Very Good Good Very 
Severn poor. poor. 

40----------------- Fair Good Good Good Good Very Very Good Good Very 
Smithdale poor. poor. poor. 

41----------------- Poor Fair Fair Good Good Fair Fair Good Fair. 
Texark 

42----------------- Poor Fair Fair Good Good Poor Poor Fair Good Poor. 
Thenas 

43. • 
Udorthents 

See footnote at end of table. 
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TABLE 11.--WILDLIFE HABITAT POTENTIALS--Continued 
. I I- PoEenElaI IPoEenElar as 6a61EaE lor--- . lor 6a61EaE eleaenEs ".p .,1Ib01 and I I ind i ; I , , 

sol1 n.e I Grain Grasses herba- 'Hardwood Conir- Wetland Shallow'OpenlandlWoodland Wetland 
land seed and ceous trees erous plants water wildlirelwildlire wildlire 
I cro!!s legumes plants plants areas I 
I I 
I I 

"-----------------IGood Good Good Good Good Poor Very Good I Good Very 
'.sey I poor. I poor. , 

I , 
"-----------------IGood Good Good ,Good IGood Poor Very Good IGood Poor. 
VOodtell I , 

I poor. I $ 
, , 
I I I , 

46, ,T-------------'Fair Good Good 'Good I Good Very Very Good I Good Vety 
Voodtell I poor. poor. I poor. 

I I 
48:' , I , 
Vrilbtsville------ Fair Fair Fair Fair IFair Good Good Fair IFair Good. 

I I 
lodessa----------- Fair Fair Good Good IGood Fair Fair Fair IGood Fair. , I I 

• See description or the map unit for composition and behavior characteristics or the map unit. 
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TABLE 12.--BUILDING SITE DEVELOPMENT 

[Some terms that describe restrictive soil features are defined in the Glossary. See text for definitions of 
"slight," "moderate," and "severe." Absence of an entry indicates that the soil was not rated] 

1 : * 

Map symbol and 
soil name 

Shallow 
excava tions 

Adaton----------- Severe: 
wetness, 
too clayey. 

Muskogee--------- Severe: 
too clayey, 
wetness. 

2----------------- Severe: 
Alusa wetness, 

too clayey. 

3----------------- Severe: 
Amy floods, 

wetness. 

4----------------- Severe: 
Annona wetness. 

5----------------- Severe: 
Ashford too clayey, 

wetness. 

6, 7-------------- Severe: 
Billyhaw too clayey, 

wetness. 

Dwellings 
without 

basements 

Severe: 
wetness. 

Severe: 
shrink-swell, 
wetness. 

Severe: 
wetness, 
shrink-swell. 

Severe: 
floods, 
wetness. 

Severe: 
shrink-swell. 

Severe: 
we tness, 
shrink-swell. 

Severe: 
wetness, 
shrink-swell, 
floods. 

Dwellings 
with 

basements 

Severe: 
wetness. 

Severe: 
shrink-swell, 
wetness. 

Severe: 
we tness, 
shrink-swell. 

Severe: 
floods, 
wetness. 

Severe: 
shrink-swell, 
wetness. 

Severe: 
we tness, 
shrink-swell. 

Severe: 
wetness, 
shrink-swell, 
floods. 

Small 
commercial 
buildings 

Severe: 
wetness, 
corrosive. 

Severe: 
shrink-swell, 
wetness. 

Severe: 
wetness, 
shrink-swell. 

Severe: 
floods, 
wetness. 

Severe: 
shrink-swell. 

Severe: 
wetness, 
shrink-swell. 

Severe: 
wetness, 
shrink-swell, 
floods. 

Local roads 
and streets 

Severe: 
wetness, 
low strength. 

Severe: 
low stre-ngth, 
shrink-swell. 

Severe: 
wetness, 
low strength, 
shrink-swell. 

Severe: 
floods, 
wetness, 
low strength. 

Severe: 
shrink-swell. 

Severe: 
wetness, 
shrink-swell , 
low strength. 

Severe: 
low strength, 
wetness, 
shrink-swell. 

8----------------- Slight----------- Slight----------- Slight----------- Slight------------ Moderate: 
Blevins low strength. 

9----------------- Severe: 
Bryarly too clayey. 

Severe: 
shrink-swell. 

Severe: 
shrink-swell. 

Severe: 
shrink-swell. 

10---------------- Slight----------- Slight----------- Moderate: 
Dardanelle shrink-swell. 

Moderate: 
shrink-swell. 

11---------------- Severe: 
Darden cutbanks cave. 

12---------------- Severe: 
Darden cutbanks cave. 

13---------------- Moderate: 
Eylau wetness. 

14:-
Eylau------------ Moderate: 

wetness. 

Urban land. 

15---------------- Severe: 
FerriS cutbanks cave. 

See footnote at end of table. 

Slight----------- Slight----------- Moderate: 
slope. 

Moderate: 
slope. 

Moderate: 
wetness. 

Moderate: 
wetness. 

Severe: 
shrink-swell. 

Moderate: 
slope. 

Severe: 
wetness. 

Severe: 
wetness. 

Severe: 
shrink-swell. 

Severe: 
slope. 

Moderate: 
wetness. 

Moderate: 
wetness. 

Severe: 
shrink-swell, 
slope. 

t 

Severe: 
shrink-swell, 
low strength. 

Moderate: 
low strength. 

Slight. 

Moderate: 
slope. 

Moderate: 
low strength, 
wetness. 

Moderate: 
low strength, 
wetness. 

Severe: 
shrink-swell, 
low strength. 
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TABLE 12.--BUILDING SITE DEVELOPHENT--Continued 

Map symbol and 
soU name 

16----------------
Gladewater 

Shallow 
excavations 

Severe: 
too clayey, 
wetness, 
floods. 

17---------------- Severe: 
Kiomatia floods, 

cutbanks cave. 

18---------------- Severe: 
McKamie too clayey. 

19---------------- Severe: 
HcKamie too clayey. 

20---------------- Severe: 
Horse too clayey. 

21---------------- Severe: 
Muldrow wetness, 

22----------------
Perry 

too clayey. 

Severe: 
wetness, 
too clayey, 
floods. 

23---------------- Severe: 
Redlake floods, 

too clayey. 

24---------------- Severe: 
Roebuck floods, 

too clayey. 

Dwellings 
without 

basements 

Severe: 
floods, 
shrink-swell , 
wetness. 

Severe: 
floods. 

Severe: 
shrink-swell. 

Severe: 
shrink-swell. 

Severe: 
shrink-swell. 

'Severe: 
floods, 
shrink-swell. 

Severe: 
floods, 
wetness, 
shrink-swell. 

Severe: 
floods, 
shrink-swell. 

Severe: 
floods, 
shrink-swell. 

Dwellings SlIall 
with commercial 

basements buildings 

Severe: Severe: 
floods, floods, 
shrink-swell , shrink-swell, 
wetness. we tness. 

Severe: Severe: 
floods. floods. 

Severe: Severe: 
shrink-swell. shrink-swell. 

Severe: Severe: 
shrink-swell. slope, 

shrink-swell. 

Severe: Severe: 
shrink-swell. shrink-swell. 

Seve re: Severe: 
wetness, floods, 
shrink-swell. shrink-swell. 

Severe: Severe: 
floods, floods, 
we tness, wetness, 
shrink-swell. shrink-swell. 

Severe: Severe: 
fl oods, floods, 
shrink-swell. shrink-swell. 

Severe: Severe: 
floods, floods, 
shrink-swell. shrink-swell. 

Local roads 
and streets 

Severe: 
floods, 
wetness, 
low strength. 

Severe: 
floods. 

Severe: 
low strength, 
shrink-swell. 

Severe: 
low strength, 
shrink-swe 11. 

Severe: 
low strength, 
shrink-swell. 

Severe: 
low strength, 
shrink-swell. 

Severe: 
wetness, 
shrink-swell, 
floods. 

Severe: 
low strength, 
shrink-swell. 

Severe: 
floods, 
shrink-swell, 
low strength. 

25---------------- Slight-----------,Slight----------- Moderate: Slight------------ Slight. 
Rosalie wetness. 

26, 27------------ Slight----------- Slight----------- Slight----------- Slight------------ Moderate: 
Ruston low strength. 

28---------------- Slight----------- Slight----------- Slight----------- Moderate: 
Ruston slope. 

Moderate: 
low strength. 

29:* I 
Ruston----------- Slight----------- Slight----------- Slight-----------'Slight------------ Moderate: 

low strength. 

Urban land. 

30----------------,Severe: 
Sacul too clayey. 

31---------------- Severe: 
Sacul too clayey. 

See footnote at end of table. 

I , 

Severe: 
shrink-swe 11. 

:Severe: 
I shrink-swell. , , 

Severe: 
shrink-swell. 

Severe: 
shrink-swell. 

Severe: 
shrink-swell 

Severe: 
slope, 
shrink-swell. 

Severe: 
low strength, 
shrink-swell. 

Severe: 
low strength, 
shrink-swell. 
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TABLE 12.--BUILDING SITE DEVELOPMENT--Continued 

Map symbol and 
soil name 

32:-

Shallow 
excava tions 

Sacul------------ Severe: 
too clayey. 

Urban land. 

33---------------- Severe: 
Saffell small stones. 

34:-
Saffell---------- Severe: 

small stones. 

Urban land. 

35---------------- Severe: 
Sardis floods, 

wetness. 

36---------------- Severe: 
Sawyer too clayey. 

31:-
Sawyer----------- Severe: 

too clayey. 

Urban land. 

38, 39------------ Moderate: 
Severn I floods. 

40---------------- Moderate: 
Smithdale slope. 

41---------------- Severe: 
Texark floods, 

too clayey, 
wetness. 

42---------------- Moderate: 
Thenas floods, 

43. -
Udorthents 

wetness. 

Dwellings 
without 

basements 

Severe: 
shrink-swell. 

Dwellings 
with 

basements 

Severe: 
shrink-swell. 

Small 
commercial 
buildings 

Severe: 
shrink-swell. 

Slight----------- Slight----------- Moderate: 
slope. 

;. 

Slight----------- Slight----------- Moderate: 
slope. 

Severe: 
floods, 
wetness. 

Severe: 
shrink-swell. 

Severe: 
shrink-swell. 

Severe: 
floods. 

Moderate: 
slope. 

Severe: 
I floods, 

shrink-swell, 
wetness. 

Severe: 
floods. 

I 

Severe: 
floods, 
wetness. 

Severe: 
shrink-swell, 
wetness. 

Severe: 
shrink-swell, 
wetness. 

Severe: 
floods. 

Moderate: 
slope. 

Severe: 
floods, 
shrink-swell, 
wetness. 

Severe: 
floods. 

Severe: 
floods, 
wetness. 

Severe: 
shrink-swell, 
wetness. 

Severe: 
shrink-swell, 
wetness. 

Severe: 
floods. 

Severe: 
slope. 

Severe: 
floods, 
shrink-swell, 
wetness. 

Severe: 
floods. 

44---------------- Slight----------- Moderate: Moderate: 
shrink-swell. 

Moderate: 
shrink-swell. Vesey shrink-swell. 

45---------------- Severe: 
Woodtell wetness, 

too clayey. 

46---------------- Severe: 
Woodtell wetness, 

too clayey. 

See footnote at end of- table. 

Severe: 
shrink-swell. 

Severe: 
shrink-swell. 

Severe: 
shrink-swell, 
wetness. 

Severe: 
shrink-swell, 
wetness. 

Severe: 
shrink-swell. 

Severe: 
shrink-swell, 
slope. 

Soil survey 

Local roads 
and streets 

Severe: 
low strength, 
shrink-swell. 

Slight. 

Slight. 

Severe: 
floods, 
low strength. 

Severe: 
low strength, 
shrink-swell. 

Severe: 
low strength, 
shrink-swell. 

Moderate: 
floods, 
low strength. 

Moderate: 
slope. 

Severe: 
floods, 
low strength, 
wetness. 

Severe: 
floods. 

Moderate: 
shrink-swell. 

Severe: 
shrink-swell, 
low strength. 

Severe: 
shrink-swell, 
low strength. 
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TABLE 12.--BUILDING SITE DEVELOPHENT--Continued 
... 

lI.p I,abol and 
loll n.e 

Shallow 
excava tions 

'7---------------- Severe: Voodtell wetness, 
too clayey. 

'8:' I 
Vrllhtsvllle----- Severe: 

wetness, 
too clayey. 

Rodessa---------- Severe: 
wetness. 

Dwellings 
without 

basements 

Severe: 
shrink-swell. 

Severe: 
wetness, 
shrink-swell. 

Severe: 
shrink-swell. 

Dwellings Small 
with cOlllllercial 

basements buildings 

Severe: Severe: 
shrink-swell. shrink-swell. 
wetness. 

ISevere: ,Severe: 
I wetness, , wetness, , 
I shrink-swell. I shrink-swell. 
I I 
I I 
ISevere: ISevere: 
I wetness, I shrink-swell. 
I shrink-swell. I , I , 

Local roads 
and streets 

Severe: 
shrink-swell, 
low strenlth. 

ISevere: 
I wetness, 
I low strenlth, 
I shrink-swell. 
I 
ISevere: 
I shrink-swell, 
I low strenlth. 
I 

, See description of the map unit for composition and behavior characteristics of the map unit. 
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TABLE 13.--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] 

--;--------------.- I 
I I I 

Map symbol and 
soil name 

I 
I 
or-

Septic tank 
absorption 

fields 
I 
I 
I 

1 • * I • I 

Adaton-------------'Severe: 
percs slowly, 
we tness. 

Muskogee----------- Severe: 
percs slowly, 
we tness. 

2------------------- Severe: 
Alusa percs slowly, 

3-------------------
Amy 

I wetness. 

Severe: 
floods, 
percs slowly, 
wetness. 

4------------------- Severe: 
Annona percs slowly, 

I wetness. 
I 
I 

5-------------------ISevere: 
Ashford I wetness, 

percs slowly. 

6------------------- Severe: 
Billyhaw percs slowly, 

we tness. 

7------------------- Severe: 
Billyhaw percs slowly, 

we tness. 

Sewage lagoon I 
areas I 

I 
I 

I I 

Trench 
sanitary 
landfill ,-------------,-

Slight----------- Severe: 
wetness, 
too clayey. 

Slight----------- Severe: 

Severe: 
wetness. 

Severe: 
floods. 

Moderate: 
slope. 

Severe: 
I -wetness. 

too clayey, 
we tness. 

Severe: 
wetness, 
too clayey. 

Severe: 
fl oods, 
wetness. 

Severe: 
wetness, 
too clayey. 

Severe: 
wetness, 
too clayey. 

Slight----------- Severe: 

Moderate: 
slope. 

too clayey, 
wetness. 

Severe: 
too clayey, 
wetness. 

Area 
sanitary 
landfill 

I -
I 
I 
I 
I 
I 

ISevere: 
I wetness. 

Severe: 
wetness. 

Severe: 
wetness. 

Severe: 
floods, 
wetness. 

Severe: 
wetness. 

Severe: 
wetness. 

Severe: 
wetness. 

Severe: 
wetness. 

I 
I 

I Da ily cover 
I for landfill 
I 
I 
r 

Poor: 
wetness, 
too clayey. 

Fair: 
thin layer, 
too clayey. 

Poor: 
wetness, 
too clayey, 
hard to pack. 

Poor: 
wetness. 

Poor: 
too clayey. 

Poor: 
too clayey, 
we tness. 

Poor: 
too clayey, 
wetness. 

Poor: 
too clayey, 
wetness. 

8------------------- Moderate: Moderate: 
slope, 

Slight----------- Slight----------- Good. 
Blevins percs slowly. 

9------------------- Severe: 
Bryarly percs slowly. 

10------------------ Moderate: 
Dardanelle percs slowly. 

percs slowly. 

Moderate: 
slope. 

Moderate: 
seepage. 

11------------------ Slight----------- Severe: 
Darden seepage. 

12------------------ Moderate: 
Darden slope. 

13------------------ Severe: 
Eylau wetness, 

percs slowly. 

14:* 
Eylau-------------- Severe: 

wetness, 
percs slowly. 

Urban land. 

See footnote at end of table. 

Severe: 
seepage, 
slope. 

Severe: 
wetness. 

Severe: 
wetness. 

Severe: 
too clayey. 

Moderate: 
too clayey. 

Severe: 
seepage. 

Severe: 
seepage. 

Moderate: 
wetness. 

Moderate: 
wetness. 

Slight-----------

Slight-----------

Severe: 
seepage. 

Severe: 
seepage. 

Moderate: 
wetness. 

Moderate: 
wetness. 

Poor: 
too clayey. 

Good. 

Fair: 
too sandy. 

Fair: 
too sandy, 
slope. 

Fair: 
too clayey. 

Fair: 
too clayey. 
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TABLE 13.--SANITARY FACILITIES--Continued 

Map ayabol and 
aoll n.e 

Septic tank 
absorption 

fields 

15-----------------. I Severe: 
Ferri. percs slowly. 

16------------------Glldewa ter 

17------------------Kio.atla 

Severe: 
percs slowly, 
floods, 
wetness. 

Severe: 
floods, 
wetness. 

11------------------ Severe: MoKlmie percs slowly. 

19------------------ Severe: 
MoKamie percs slowly. 

20------------------ Severe: 
Morse percs slowly. 

21------------------ Severe: 
Muldrow percs slowly, 

wetness. 

22------------------ Severe: 
'erry percs slowly, 

we tness, 
floods. 

23------------------ Severe: Redlake percs slowly, 
floods. 

"------------------ Severe: Roebuck percs slowly, 
floods. 

25------------------ Moderate: Rosalie wetness. 

Sewage lagoon 
areas 

Severe: 
slope. 

Slight-----------

Severe: 
floods, 
seepage, 
wetness. 

Moderate: 
slope. 

Severe: 
slope. 

Moderate: 
slope. 

Severe: 
wetness. 

Severe: 
floods. 

Severe: 
floods. 

Severe: 
floods. 

Moderate: 
we tness, 
seepage. 

26, 21, 28---------- S11ght----------- Moderate: 
Ruston seepage, 

slope. 

29:-
Ruston------------- S11ght----------- Moderate: 

seepage, 
slope. 

Urban land. 

30------------------ Severe: Moderate: 
slope. Sacul percs slowly. 

31------------------ Severe: 
Saoul percs slowly. 

32:-
Saoul-------------- Severe: 

percs slowly. 

Urban land. 

See footnote at end of table • 

• 

Severe: 
slope. 

Moderate: 
slope. 

Trench 
sanitary 
landfill 

Severe: 
too clayey. 

Severe: 
floods, 
too clayey, 

I wetness. 

Severe: 
floods, 
seepage, 
wetness. 

Severe: 
too clayey. 

Severe: 
too clayey. 

Severe: 
too clayey. 

Severe: 
wetness, 
too clayey. 

Severe: 
wetness, 
too clayey, 
floods. 

Severe: 
floods, 
too clayey. 

Severe: 
floods, 
too clayey. 

Moderate: 
too sandy. 

Area 
sanitary 
landfill 

Moderate: 
slope. 

Severe: 
floods, 
wetness. 

Severe: 
floods, 
seepage, 
wetness. 

Daily cover 
for landfill 

Poor: 
too clayey, 
hard to pack. 

Poor: 
too clayey, 
wetness. 

Fair: 
too sandy. 

Slight----------- Poor: 

Moderate: 
slope. 

Severe: 
too clayey. 

Severe: 
wetness. 

Severe: 
wetness, 
floods. 

Severe: 
floods. 

Severe: 
floods. 

too clayey. 

Poor: 
too clayey. 

Poor: 
too clayey. 

Poor: 
too clayey, 
hard to pack. 

Poor: 
wetness, 
too clayey. 

Poor: 
hard to pack, 
too clayey. 

Poor: 
too clayey. 

S11ght----------- Good. 

S11ght----------- S11ght----------- Good. 

S11ght----------- S11ght----------- Good. 

Severe: 
too clayey. 

Severe: 
too clayey. 

Severe: 
too clayey. 

S11ght----------- Poor: 

Moderate: 
slope. 

too clayey. 

Poor: 
too clayey. 

S11ght----------- Poor: 
too clayey. 
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Map symbol and 
sf)il name 

TABLE 13.--SANITARY FACILITIES--Continued 

i 
I 

Septic tank I Sewage lagoon 
absorption I areas 

fields I 

---------------------;------:~~~------,~-------------

Trench 
sanitary 
landfill 

33------------------ Slight----------- Moderate: Slight-----------
Saffell slope, 

seepage. 

34:* 
Saffell------------ Slight----------- Moderate: Slight-----------

slope, 
seepage. 

Urban land. 

35------------------ Severe: Severe: Severe: 
Sardis floods, wetness, floods, 

wetness. I floods. wetness. 

36------------------ Seve re: Slight----------- Severe: 
Sawyer percs slowly. too clayey. 

37:* 
Sawyer------------- Severe: Slight----------- Severe: 

percs slowly. too clayey. 

Urban land. 

38, 39-------------- Moderate: Severe: Severe: 
Severn floods. seepage, seepage. 

floods. 

40------------------ Moderate: Severe: Slight-----------
Smi thdale slope. seepage, 

slope. 

41------------------ Severe: Slight----------- Sever'e: 
Texark percs slowly, floods, 

floods, too clayey, 
we tness. we tness. 

42------------------ Seve re: Severe: Severe: 
Thenas floods, floods. floods. 

we tness. 

43. * 
Udorthents 

44------------------ Slight----------- Severe: Severe: 
Vesey seepage. seepage. 

45------------------ Seve re: Moderate: Severe: 
Woodtell percs slowly, slope. too clayey, 

wetness. wetness. 

46------------------ Seve re: Severe: Severe: 
Woodtell peres slowly, slope. too clayey, 

we tness. wetness. 

47------------------ Severe: Moderate: Severe: 
Woodtell percs slowly, slope. too clayey, 

we tness. wetness. 

48: * 
Wrightsville------- Severe: Slight----------- Severe: 

we tness, wetness, 
percs slowly. too clayey. 

See footnote at end of table. 

Area 
sanitary 
landfill 

Slight-----------

Slight-----------

Severe: 
floods, 
wetness. 

Slight-----------

Slight-----------

Severe: 
seepage. 

Moderate: 
slope. 

Severe: 
floods, 
wetness. 

Severe: 
floods. 

Severe: 
seepage. 

Severe: 
wetness. 

Severe: 
wetness. 

Severe: 
wetness. 

Severe: 
wetness. 

Soil survey 

Daily cover 
for landfill 

Poor: 
small stones. 

Poor: 
small stones. 

Good. 

Fair: 
too clayey, 
thin layer. 

Fair: 
too clayey, 
thin layer. 

Good. 

Fair: 
slope. 

Poor: 
too clayey, 
wetness. 

Fair: 
wetness. 

Fair: 
too clayey. 

Poor: 
thin layer. 

Poor: 
thin layer. 

Poor: 
thin layer. 

Poor: 
wetness, 
too clayey. 
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TABLE 13.--SAIITARY FACILITIES--Continued 

Map I,.bol and 
1011 n.e 

I 
I 

Septic tank 
absorption 

fields 

,,:- I 
lodessa------------!Severe: 

I peres slowly, 
I wetness. 
I 

Sewage lagoon 
areas 

Trench 
sanitary 
landfill 

Slight-----------.Severe: 
! wetness, 
I too clayey. 

Area 
sanitary 
landfill 

Severe: 
wetness. 

109 

Daily cover 
for landfill 

Poor: 
too clayey. 

• See description of the map unit for composition and behavior characteristics of the map unit. 
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TABLE 14.--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] 

---r----------------- --~I-------------------~I---------
I I I 

Map symbol and 
soil name 

I Roadfill I Sand I Gravel 
I I 
I I 

I • I 
I I I ------_._----,----------------,- ,--

1 : * 
Adaton-~------------- Poor: 

wetness, 
low strength. 

Muskogee------------- Poor: 
low strength, 
shrink-swell. 

2--------------------- Poor: 
Alusa low strength, 

shrink-swell, 
wetness. 

3--------------------- Poor: 
Amy we tness, 

low strength. 

4--------------------- Poor: 
Annona shrink-swell. 

5--------------------- Poor: 
Ashford low strength, 

wetness, 
shrink-swell. 

6, 7------------------ Poor: 
Billyhaw low strength, 

shrink-swell. 

8--------------------- Fair: 
Blevins low strength. 

9--------------------- Poor: 
Bryarly shrink-swell, 

low s trengt h. 

10-------------------- Fair: 
Dardanelle shrink-swell, 

low strength. 

I 
I 
I 
I 
I 

'Unsuited: 
excess fines. 

Unsuited: 
excess fines. 

Unsuited: 
excess fines. 

Poor: 
excess fines. 

Unsuited: 
excess fines. 

Unsuited: 
excess fines. 

Unsuited: 
excess fines. 

Unsuited: 
excess fines. 

Unsuited: 
excess fines. 

Unsuited: 
excess fines. 

11-------------------- Good----------------- Fair: 
Darden excess fines. 

12-------------------- Good----------------- Fair: 
Darden excess fines. 

13-------------------- Fair: 
Eylau wetness, 

low strength. 

14:* 
Eylau---------------- Fair: 

wetness, 
low strength. 

Urban land. 

15-------------------- Poor: 
Ferris shrink-swell, 

low strength. 

See footnote at end of table. 

'Poor: 
excess fines. 

Poor: 
excess fines. 

Unsuited: 
excess fines. 

Unsuited: 
excess fines. 

IUnsuited: 
I excess fines. 
I 
I 

• I 

IUnsuited: 
• excess fines. 

Unsuited: 
excess fines. 

Unsuited: 
excess fines. 

'Unsuited: 
excess fines. 

Unsuited: 
excess fines. 

Unsuited: 
excess fines. 

Unsuited: 
excess fines. 

Unsuited: 
excess fines. 

Unsuited: 
excess fines. 

Unsuited: 
excess fines. 

Unsuited: 
excess fines. 

Unsuited: 
excess fines. 

Unsuited: 
excess fines. 

Topsoil 

Poor: 
wetness, 
too clayey. 

Fair: 
thin layer. 

Poor: 
wetness. 

Poor: 
wetness. 

Fair: 
thin layer. 

Poor: 
too clayey, 
wetness. 

Poor: 
too clayey. 

Good. 

Poor: 
too clayey. 

Good. 

Fair: 
too sandy. 

Fair: 
too sandy, 
slope. 

Fair: 
thin layer. 

Fair: 
thin layer. 

Poor: 
too clayey. 
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TABLE 14.--CONSTRUCTION MATERIALS--Continued 

Map symbol and Roadfill 
soil name 

16-------------------- Poor: 
Gladewater shrink-swell, 

I 
I 

low strength. 
we tness. 

Sand 

Unsuited: 
excess fines. 

17-------------------- ' Good------- __________ Poor: 
Kiomatia excess fines. 

18, 19---------------- Poor: 
McKamie low strength, 

shrink-swell. 

20-------------------- Poor: 
Morse low strength, 

shrink-swell. 

21-------------------- Poor: 
Muldrow low strength, 

shrink-swell. 

22-------------------- Poor: 
Perry wetness, 

low strength, 
shrink-swell. 

23-------------------- Poor: 
Redlake low strength, 

shrink-swell. 

24-------------------- Poor: 
Roebuck low strength, 

shrink-swell. 

Unsuited: 
excess fines. 

Unsuited: 
excess fines. 

Unsuited: 
excess fines. 

Unsuited: 
excess fines. 

Unsuited: 
excess fines. 

Unsuited: 
excess fines. 

25-------------------- Good----------------- Poor: 
Rosalie excess fines. 

26-------------------- Fair: 
Ruston low strength. 

27, 28---------------- Fair: 
Ruston low strength. 

29:' 
Ruston--------------- Fair: 

low strength. 

Urban land. 

30, 31---------------- Severe: 
Sacul low strength, 

shrink-swell. 

32:' 
Sacul---------------- Severe: 

Urban land. 

low strength, 
shrink-swe 11. 

I 
I 
I 

Unsuited: 
excess fines. 

Unsuited: 
excess fines. 

Unsuited: 
excess fines. 

IUnsuited: 
excess fines. 

Unsuited: 
excess fines. 

33-------------------- Good----------------- Poor: 
Saffell excess fines. 

34:' 
Saffell-------------- Good----------------- Poor: 

excess fines. 

Urban land. 

See footnote at end of table. 

Gravel 

Unsuited: 
excess fines. 

Unsuited: 
excess fines. 

Unsuited: 
excess fines. 

Unsuited: 
excess fines. 

Unsuited: 
excess fines. 

Unsuited: 
excess fines. 

Unsuited: 
excess fines. 

Unsuited: 
excess fines. 

Unsuited: 
excess fines. 

Unsuited: 
excess fines. 

Unsuited: 
excess fines. 

Unsuited: 
excess fines. 

Unsuited: 
excess fines. 

Unsuited: 
excess fines. 

Fair: 
excess fines. 

Fair: 
excess fines. 

t 
I 
I 

Topsoil 

IPoor: 
I too clayey. 

wetness. 

I 

Fair: 
too sandy. 

Poor: 
thin layer. 

Poor: 
too clayey, 
excess lime. 

Fair: 
too clayey. 

Poor: 
wetness, 
too clayey. 

Poor: 
too clayey. 

Poor: 
too clayey. 

Fair: 
too sandy. 

Poor: 
too sandy. 

Fair: 
thin layer. 

Fair: 
thin layer. 

Poor: 
thin layer, 
too clayey. 

Poor: 
thin layer, 
too clayey. 

'Poor: 
small stones. 

Poor: 
small stones. 

111 
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TABLE 14.--CONSTRUCTION MATERIALS--Continued 

Map symbol and 
soil name 

35-------------------- Fair: 

Roadfill 

Sardis I wetness, 
low strength. 

36-------------------- Poor: 
Sawyer low strength, 

shrink-swell. 

31:· 
Sawyer--------------- Poor: 

Urban land. 

low strength, 
shrink-swe 11. 

38, 39---------------- Fair: 
Severn low strength. 

Sand 

Poor: 
excess fines. 

Unsuited: 
excess fines. 

Unsuited: 
excess fines. 

Unsuited: 
excess fines. 

40-------------------- Good----------------- Unsuited: 
Smithdale excess fines. 

41-------------------- Poor: 
Texark shrink-swell, 

low strength, 
wetness. 

42-------------------- Fair: 
Thenas low strength. 

43. • Udorthents 

44-------------------- Fair: 
Vesey low strength, 

shrink-swell. 

45, 46, 41------------ ' Poor: 
Woodtell shrink-swell, 

low strength. 

48:· 
Wrightsville--------- Poor: 

low strength, 
shrink-swe 11. 

Rodessa-------------- Poor: 
shrink-swell, 
low strength • 

Unsuited: 
excess fines. 

Poor: 
excess fines. 

Unsuited: 
excess fines. 

Unsuited: 
I excess fines. 

Unsuited: 
excess fines. 

Unsuited: 
excess fines. 

Gravel 

Poor: 
excess fines. 

Unsuited: 
excess fines. 

Unsuited: 
excess fines. 

Unsuited: 
excess fines. 

Unsuited: 
excess fines. 

Unsuited: 
excess fines. 

Unsuited: 
excess fines. 

Unsuited: 
excess fines. 

Unsuited: 
excess fines. 

Unsuited: 
excess fines. 

Unsuited: 
excess fines. 

Soil survey 

Topsoil 

Good. 

Fair: 
too clayey. 

Fair: 
too clayey. 

Good. 

Fair: 
slope. 

Poor: 
too clayey, 
wetness. 

Good. 

Good. 

Poor: 
thin layer. 

Poor: 
wetness. 

,Good. 

• See description of the map unit for composition and behavior characteristics of the map unit. 
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TABLE 15.--WATER MANAGEMENT 

[Some terms that describe restrictive soil features are defined in the Glossary. See telt for definitions of 
"slight," "moderate," and "severe." Absence of an entry indicates that the soil was not evaluated] 

1:' 

Hap symbol and 
so11 name 

Limitations for--
Pond Embankments, 

reservoir dikes, and 
areas levees 

I" 

Features ffecting--
Ierraces 

Drainage Irrigation and 
diversions 

Grassed 
waterways 

Adaton----------- Slight--------- Moderate: Percs slowly, Percs slowly, 
wetness. 

Percs slowly, 
wetness. 

Percs slowly, 
wetness. piping, wetness. 

unstable fill. 

Muskogee--------- Sli~ht--------- Moderate: 
hard to pack, 
wetness. 

2----------------- Slight--------- Moderate: 
Alusa compressible, 

unstable fill. 

3----------------- Slight--------- Severe: 
Amy wetness. 

4----------------- Slight--------- Moderate: 
Annona hard to pack, 

wetness. 

5----------------- Slight--------- Severe: 
Ashford wetness. 

6, 7-------------- Slight--------- Moderate: 
Billyhaw' hard to pack, 

8----------------- Moderate: 
Blevins seepage. 

wetness. 

Moderate: 
compressible, 
piping. 

9----------------- Slight--------- Moderate: 
Bryarly hard to pack. 

10---------------- Moderate: Moderate: 
Dardanelle seepage. seepage. 

11 , 12------------ Severe: Severe: 
Darden seepage. seepage, 

piping. 

13---------------- Moderate: Moderate: 
Eylau seepage. wetness. 

14:' 
Eylau------------ Moderate: Moderate: 

seepage. wetness. 

Urban land. 

15----------------'Slight--------- Severe: 
Ferris hard to pack. 

16---------------- SUght--------- Severe: 
Gladewa ter wetness, 

hard to pack. 

11---------------- Severe: Moderate: 
Kioma tia seepage. seepage. 

See footnote at end of table. 

Percs slowly, 
slope. 

Percs slowly, 
wetness. 

Erodes easily, 
slope, 
slow intake. 

Slow intake, 
wetness. 

Floods, Wetness, 
percs slowly, ' percs slowly, 
wetness. floods. 

Percs slowly--- Slow intake, 
wetness, 
erodes easily. 

Percs slowly---,Wetness, 
: slow intake, 
: percs slowly. , 
I 

Percs slowly---'Wetness, 
percs slowly. 
slow intake. 

Not needed----- Erodes easily. 
slope. 

Percs slowly--- Slow intake, 
erodes easily. 

Erodes easily, 
wetness, 
percs slowly. 

Percs slowly, 
wetness. 

Erodes easily, 
percs slowly. 

Percs slowly, 
wetness. 

Not needed----- Percs slowly, 
wetness, 
erodes easily. 

Percs slowly, 
wetness, 
erodes easily. 

Percs slowly, 
erodes eas lly. 

Not needed----- Wetness, 
percs slowly, 
erodes easily. 

Not needed----- Percs slowly, 
wetness, 
erodes easily. 

Erodes easily, 
slope. 

Percs slowly, 
erodes eas ily. 

Erodes easily, 
slope. 

Erodes easily, 
peres slowly. 

Not needed----- Favorable------ Not needed----- Favorable. 

Not needed----- Fast intake, 
droughty, 
slope. 

IToo sandy, 
slope. 

Droughty, 
slope. 

Favorable------ Wetness-------- Wetness-------- Favorable. 

Favorable------ Wetness-------- Wetness-------- Favorable. 

Not needed----- Percs slowly, Peres slowly, Percs slowly, 
slow intake, slope. slope. 
slope. 

Floods, Slow intake, Peres slowly, Peres slowly, 
percs slowly. wetness, wetness. wetness. 

peres slowly. 

Floods--------- Droughty, Favorable------ Droughty. 
floods, 
fast intake. 
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TABLE 15.--WATER MANAGEMENT--Continued 

-r Limitations for-- I Features affecting--
Map symbol and 1-- Pond 1 Embankments-;-r- 1 Terraces 
soil name reservoir 1 dikes, and Drainage Irrigation 1 and Grassed 

areas 1 levees 1 diversions waterways 
~-------- --r- -----T--------·--------T----------------~,----------------~----~~~~---, , , 

18---------------- Slight---------IModerate: 
McKamie 1 shrink-swell, 

1 compressible. , , 
19---------------- Slight---------IModerate: 

McKamie 1 shrink-swell, 
1 compressible. , , 

20---------------- Slight---------IModerate: 
Morse 

21---------------- Slight---------
Muldrow 

22---------------- Slight---------
Perry 

23---------------- Slight---------
Redlake 

, shrink-swell, 
compressible. 

Severe: 
compressible, 
shrink-swell. 

Moderate: 
shrink-swell, 
compressible. 

Moderate: 
unstable fill, 
compressible. 

24---------------- Slight--------- Moderate: 
Roebuck hard to pack. 

Not needed----- Slope, 
erodes easily, 
slow intake. 

Not needed----- Slope, 
erodes easily, 
slow intake. 

Not needed----- Slow intake, 
percs slowly, 
erodes easily. 

Percs slowly, Percs slowly, 
floods. floods, 

wetness. 

Floods, Floods, 
percs slowly. slow intake, 

wetness. 

Floods, Slow intake, 
percs slowly. floods. 

Erodes easily, 
percs slowly. 

Slope, 
erodes easily, 
percs slowly. 

Erodes easily, 
percs slowly, 
slope. 

Percs slowly, 
wetness. 

Favorable. 

Slope. 

Slope. 

Percs slowly, 
wetness. 

Not needed----- Wetness. 

Percs slowly--- Percs slowly. 

Not needed----- Slow intake, Not needed----- Percs slowly. 
floods, 
percs slowly. 

25---------------- Moderate: Slight--------- Not needed----- Fast intake---- Favorable------ Favorable. 
Rosalie seepage. 

26, 27------------ Moderate: 
Ruston seepage. 

28---------------- Moderate: 
Ruston seepage. 

29:* 
Ruston-----------'Moderate: 

seepage. 

Ur ban land. 

Slight--------- Not needed----- Slope---------- Favorable------ Favorable. 

Slight--------- Not needed----- Slope---------- Favorable------ Slope. 

Slight--------- Not needed----- Slope---------- Favorable------ Favorable. 

30, 31------------ Slight--------- Moderate: 
Sacul compressible. 

Not needed----- Erodes easily, 
, slow intake, 

slope. 

Slope, Erodes easily, 
erodes easily, percs slowly, 
percs slowly. , slope. 

32: * 
Sacul------------ Slight--------- Moderate: Not needed----- Erodes easily, Slope, Erodes easily, 

, compressible. slow intake, erodes easily, percs slowly, , , slope. percs slowly. slope. , , , 
Urban land. 

, , , , 
33----------------'Moderate: Moderate: Not needed----- Droughty, Erodes easily, Droughty, 
Saffell seepage. seepage, fast intake, slope, erodes easily, 

piping, slope. small stones. slope. 
thin layer. 

34: * 
Saffell---------- Moderate: Moderate: Not needed----- Droughty, Erodes easily, Droughty, 

seepage. seepage, fast intake, slope, erodes easily, 
piping, slope. small stones. slope. 
thin layer. 

Ur ban land. 

See footnote at end of table. 
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TABLE 15.--WATER MANAGEHENT--Continued 

Map sy.bol and 
loll n .. e 

I --- Limitations for--
Pond I Embankments, 

reservoir dikes, and 
areas levees 

; 

35---------------- Moderate: 
~ 
Moderate: 
piping, 
wetness. 

Sardis seepage. 

36-··-------------... S.,yer 

31:' 

Slight--------- Hoderate: 
compressible. 

Sawyer----------- Slight--------- Moderate: 
compressible. 

Urban land. 

38, 39------------ Severe: Severe: 
SIYern seepage. 1 piping. , 

I 

_0---------------- Severe: Moderate: 
SIIIi thdale seepage. piping, 

unstable fill. 

_,---------------- Slight--------- Severe: 
Texark wetness. 

Features affectlns--
Terraces 

Drainage Irrigation and Grassed 
waterways diversions 

Floods--------- Floods, Wetness-------- Wetness. 
wetness, 
erodes easily. 

Not needed----- Slow intake, 
slope. 

Not needed----- Slow intake, 
slope. 

Not needed----- Fast intake----

Not needed, 
slope. 

Floods, 
percs slowly. 

Fast intake, 
seepage, 
complex slope. 

Slow intake, 
wetness, 
peres slowly • 

Favorable------ Favorable~ 

Favorable------ Favorable. 

Not needed-----IFavorable. 
I 
I 

Slope, ISlope, 
erodes easily. 1 erodes easily. 

1 
1 

Not needed-----IWetness, 
1 percs slowly. 
1 
1 

•. ;, "iT-h-.-n-a-s----------- Hoderate: 
seepage. 

Slight--------- Floods, 
wetness. 

Wetness, 
floods. 

Not needed-----IFavorable. 
I 
1 
I 
1 
1 

"3. , 
Udorthents 

------------------ Severe: Moderate: 
seepage, 
piping. 

Vesey seepage. 

-5, _6, -7-------
Woodtell 

"8: , 

Slisht--------- Moderate: 
unstable fill, 
compressible, 
hard to pack. 

Wrlahtsvllle----- Slisht--------- Severe: 
unstable fill, 
compressible. 

Rodessa---------- Slisht---------
; , 
I 

; 

Hoderate: 
hard to pack, 
wetness. 

Not needed----- Favorable------

Peres slowly, 
slope. 

Favorable, 
wetness, 
percs slowly. 

Slow intake, 
slope. 

Favorable, 
wetness, 
slow intake. 

Percs slowly--- Peres slowly, 
wetness. 

Favorable------ Favorable. 

Slope, 
erodes easily, 
wetness. 

Percs slowly, 
slope, 
erodes easlly. 

Not needed----- Not needed. 

Not needed----- Erodes easily, 
percs slowly. 

• See description of the map unit for composition and behavior characteristics of the map unit. 
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TABLE 16.--ENGINEERING INDEX PROPERTIES 

[The symbol < means less than; > means more than. Absence of an entry indicates that data were not estimated] 

I 

Map symbol and 'Depth 
soil name 

CIassification Frag-
USDA texture ments 

Unified AASHTO > 3 
inches 

In Pct 

1 : * 
Adaton------------ 0-6 Silt loam------- ML, CL, A-4 0 

CL-ML 
6-80 Silt loam, silty CL, CH A-6, A-1 0 

clay loam, 
silty clay. 

Muskogee---------- 0-6 Silt loam------- ML, CL, 
CL-ML 

6-10 Silty clay loam, CL, CH 
silt loam. 

10-80 Silty clay, clay CH 

2------------------ 0-11 Loam------------ ML, CL, 
A1usa CL-ML 

11-48 Clay, silty CL, CH 
clay, silty 
clay loam. 

48-80 C1ay------------ CH 

A-4 

A-6, 
A-1-6 

A-1-6 

A-4 

A-1 

A-1 

o 

o 

o 

o 

o 

o 

3------------------ 0-18 Silt loam, loam. ML, CL-ML A-4 0 
Amy 18-65 Silt loam, silty CL A-4, A-6 0 

clay loam. 

4------------------ 0-12 Loam------------ SM, ML, A-4 
Annona SM-SC, 

CL-ML 
12-45 Clay, clay loam CH 'A-1 
45-80 Clay, clay loam CH, CL A-1 

5------------------ 0-4 Clay------------ CH 
Ashford 4-48 C1ay------------ CH 

48-80 C1ay------------ CH 

6------------------, 0-25 C1ay------------ CH 
Bi11yhaw 25-51 C1ay------------ CH 

51-15 Stratified silt ML, CL, 
loam to clay. CH, MH 

1------------------ 0-13 C1ay------------ CH 
Bi11yhaw 13-44 C1ay------------ CH 

44-12 Cla~------------ ML, CL, 
CH. MH 

A-1-6 
A-1-6 
A-1-6 

A-1-6 
A-1-6 
A-4, 

A-6, 
A-1-6 

A-1-6 
A-1-6 
A-4, 

A-6, 
A-1-6 

o 

o 
o 

o 
o 
o 

o 
o 
o 

o 
o 
o 

8------------------ 0-15 Silt 10am------- ML, CL-ML A-4 0 
Blevins 15-80 Clay 10am------- CL A-6, A-4 0 

9------------------ 0-3 Clay 10am------- CL 
Bryarly 3-80 C1ay------------ CH 

A-6, A-1 0 
A-1 0 

10----------------- 0-8 Loam------------ ML, CL, A-4, A-ti 0 
Dardanelle CL-ML 

8-26 Silt loam, silty CL-ML, CL A-4, A-6 0 
clay loam, clay 
loam. 

26-10 Silt loam, very ML, CL, A-4, A-6 0 
fine sandy CL-ML 
loam, loam. 

11----------------- 0-14 Loamy fine sand SM, SP-SM A-2, A-3 0 
Darden 14-80 Loamy fine sand SM, SP-SM A-2 0 

See footnote at end of table. 

4 

100 

100 

Percentage passing 
sieve number--

i 
iLiquid 
i limit 

10 40 200 I 
i Pct , 
I 

, , I 
I I I 

98-100'90-100'84-100' <30 

98-100 95-100 84-100 30-52 

Plas
ticity 
index 

NP-l0 

11-34 

100 

100 

100 

100 95-100 85-100 18-30 1-10 

100 95-100 90-100 35-55 15-30 

100 95-100 90-100 55-10 30-40 

98-100 98-100 94-100 65-91 <31 NP-l0 

98-100 98-100 94-100 80-98 46-10 25-44 

80-100 80-100 15-95 10-95 56-10 33-44 

100 95-100 90-100 10-95 <30 NP-5 
100 95-100 95-100 85-95 25-40 8-20 

95-100 95-100 15-95 45-10 <30 NP-7 

95-100 95-100 90-100 15-95 51-10 30-45 
95-100 95-100 90-100 15-95 41-65 25-45 

100 95-100 95-100 90-100 51-15 
95-100 95-100 95-100 90-100 65-85 
95-100 95-100 95-100 90-100 55-85 

98-100 98-100 95-100 95-100 55-80 
98-100 95-100 95-100 95-100 60-85 
95-100 95-100 95-100 60-100 30-60 

98-100 98-100 95-100 95-100 55-80 
98-100 95-100 95-100 95-100 60-85 
95-100 95-100 95-100 60-100 30-60 

33-49 
45-55 
35-55 

35-55 
35-55 
8-30 

35-55 
35-55 

8-30 

100 95-100 85-95 60-85 <25 NP-7 
100 95-100 90-100 85-95 25-35 8-15 

100 95-100 90-100 55-80 35-48 18-30 
100 95-100 90-100 15-95 60-16 35-48 

100 

100 

100 

100 
100 

100 

100 

100 

100 85-100 16-30 

100 80-100 23-38 

100 80-100 16-38 

100 90-100 5-35 
100 90-100 11-35 

3-11 

6-15 

3-15 

NP 
NP 
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TABLE 16.--EIGIIEERIIG IIDEI PROPERTIES--Contlnued 

I I Cla •• llleaElon IFra,- I Pereenta,e pa •• ln, J 
Map symbol... IDepthl USDA te.ture I .ent. I sle.e nu.ber-- ILlquld Pl •• -
soil name I I UnU'led I AASHTO > 3 I---t"'--"'I~--"I---I 11.1t tlolt, 

I I I lnehe. II 10 110 I 200 I lnd •• 
-----------~--ill-__ ~lftr-;!--------------r-------+I------~~P:ct~~~--~~~~~~~I~~~I-,P~ctr-~~~~ 

• , I I I 
12-----------·-----1 0-251Loaay fine .and SM, SP-SMIA-2, A-3 0 100 100 90-1001 5-35 I 
Darden '. ~ 25-80,...,.., fine .and SM, SP-SM A-2 0 100 100 90-1001'1-35, 

13----------------- 0-121Very fine sandy SM, A-4 0 100 100 15-1001110-65 I <25 
Eylau I 10... SM-SC, I I 

1 CL-ML, I I 

12-36,JsandY clay 10 all , C~L A-II, A-6 0 100 100 85-100
1
51- 80 \ 25-'0 

olay loam, 1 I 
sllty clay 
10_. 

36-55 Sandy clay loam, CL 
clay loam, 
silty clay 
10all. 

55-80 Sandy c1.y 10all, 
clay loam, 
loaa. 

CL, SC 

"lau------------- 0-121Very fine sandy 
I loam. 

SM, 
SM-SC, 
CL-ML, 
ML 

I 
I 

12-36ISand, clay loam, 
I clay loam, 
I sUty cla, 
I loa •• 

CL 

36-551Sandy clay loam, CL 
I clay loam, 
I silty clay 
I loa •• 

55-801Sandy clay loam, CL, SC 
I clay loam, 
I 10all. 
I 
I 
I 

15----------------- 0-10IClay------------ CH ierria I 
I I 

16-------------r---1 0-5 IClay------------ CH, CL 
Gladewater .~ ~~J 5-121Clay, .11t, clay CH , , ,;., I I 

A-II, A-6 

A-II, 
A-6, 
A-1 

A-4, A-6 

A-4, A-6 

A-4, 
A-6, 
A-1 

A-1-6 

A-1 
A-1 

17-----------------1 9-3 ILoaay flne sand 
K10mat'a l I 

I 3-12lStratlfled flne 
I I sand to loam. 

SM, SM-SC A-It, 
A-2-1t 

SM, SM-SC A-2-1t 

If , I If", 
18 .... ;o::-~ .. -----------1 0-13ILoa.-----.. -'---- SM, ML, A-II 
Moliale I 1 . CL-t4L, 

." I I SM-SC 
11]o.361C1ay, .llt, clay1CH, CL A-1-6 
36-801S11ty clay 10am,ICL, CL-ML A-II, A-6 

I .llt loa., .eryl 
I tine .andy 1 
I 10... I 
I I 

19----------------- 0-" ILo .. ------------ISM, ML, A-It 
McKa.le I I CL-ML, 

I I SM-SC 

o 

o 

o 

a 

a 

a 

a 

o 
o 
o 

o 

o 

a 
o 

o 

4-'''ICler. sllt, olaylCH, CL A-1-6 0 

, 
20---------~-------1 Morse : 

1I"""1111t, ala, lo",ICL. CL-MLIA-', A-61 0 
I wer, tlne aand,l I I 
I 10", aand, I I I 
I cla, 10... I 1 1 
I I 1 

0-6 IC1a'------------ICH IA-1-6 
6-IOICla'------------ICH IA-1-6 

I I I 

o 
o 

See footnote at end of table. 

100 100 85-100 51-10 

100 100 85-100 115-65 

100 100 15-100 110-65 

100 100 85-100 51-80 

100 100 85-100 51-10 

100 100 85-100 45-65 

95-100 95-100 15-100 15-98 
I 
I 

100 100 190-100 80-95 
100 100 195-100 90-100 

I 
100 95-100180-100 30-'5 

I 
100 95-100180-90 13-30 

I 
I 

100 100 190-100 1t0-80 
I 
I 

100 100 195-100 80-100 
100 100 195-100.50-95 

1 I 
I 1 
I I 
I I 

100 100 190-1001'0-80 
I I 
1 I 

100 100 195-100180-100 
100 100 195-100150-95 

I I 
I I 
I I 
I 1 

90-100 85-100185-100180-100 
90-100 85-95 185-95 180-95 

I I 

25-'5 

<25 

25-'0 

25-'5 

51-10 

118-15 
51-15 

<26 

<22 

<30 

115-10 
20-'0 

<30 

50-15 
55-15 

IP 
IP 

IP-6 

8-20 

8-20 

8-25 

IP-6 

8-20 

8-20 

8-25 

35-50 

25-50 
30-50 

IP-1 

.P-5 

IP-1 

22-'0 
5-22 

IP-1 

22-'0 
5-22 
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TABLE 16.--ENGINEERING INDEX PROPERTIES--Continued 
-_._---- .,----T-- I Classification--rFrag- I Percentage passing I I I Map symbol and IDepthl USDA texture 1----,- Iments I sieve number-- Liquid Plas-I I I 

soil name , , I Unified , AASHTO I > 3 
, 

limit I I I I I I ticity , , , , 
linchesl 4 10 40 200 I I I I index --r-rn-r----- .---~ -r~-r Pct I , , , , 

I I I I 

21-----------------1 0-141Clay loam-------ICL A-6, , 0 100 100 96-100 80-98 33-43 12-20 I 
Muldrow , , , 

A-7-6 , 
I I I I 

: 14-79'Silty clay loam, I CL, CH, A-6, A-71 0 100 100 96-100 80-98 37-70 15-40 , silty clay, I ML, MH , 
I I , clay. , 
I , 
I 

22-----------------1 0-4 Clay------------ CH, CL A-7-6 0 100 100 100 95-100 45-75 22-45 
Perry , 4-45 Clay------------ CH A-7-6 0 100 100 100 195-100 60-80 33-50 I 

:45-80 Clay------------ CH, CL A-7-6 0 90-100 85-100 75-100 70-100 45-80 22-50 , 
23----------------- 0-56 Clay------------ CL, CH A-7 0 100 100 98-100 90-100 41-70 18-38 

Redlake 56-72 Clay loam, silty CL, CH A-6, A-7 0 100 100 96-100 80-90 37-55 16-30 
clay loam, 
silt loam. 

24----------------- 0-65 Clay------------ CL, CH A-6, A-7 0 100 100 96-100 90-99 37-70 15-40 
Roebuck 

25----------------- 0-24 Loamy fine sand SP-SM, SM A-2-4 0-5 95-100 85-95 75-85 10-20 <25 NP-3 
Rosalie 24-80 Sandy clay loam, SC, CL A-4, A-6 0 98-100 95-100 80-90 36-55 20-40 8-20 

clay loam. 

26----------------- 0-14 Loamy fine sand SM, ML A-4, 0 85-100 78-100 65-100 30-75 <20 NP-3 
Ruston A-2-4 

14-80 Sandy clay loam, SC, CL A-6 0 85-100 78-100 70-100 36-75 I 30-40 11-18 
loam, clay 
loam. 

21----------------- 0-18 Fine sandy loam SM, ML A-4, 0 85-100 78-100 65-100 30-75 <20 NP-3 
Ruston A-2-4 , 

I 

, 18 -80 Sandy clay loam, SC, CL A-6 0 85-100 78-100'70-100 36-75 30-40 11-18 
loam, clay 
loam. 

28----------------- 0-16 Fine sandy loam SM, ML A-4, 0 85-100 78 .. 100 65-100 30-75 <20 NP-3 
Ruston A-2-4 

16-80 Sandy clay loam, SC, CL A-6 0 '85-100 78-100 70-100 36-75 30-40 11-18 
loam, clay 
loam. , 

I 

29:* 
, 
I 

Ruston------------ 0-181Fine sandy loam SM, ML A-4, 0 85-100 78-100 65 ... 100 30-75 <20 NP-3 , A-2-4 I 

18-801Sandy clay loam, SC, CL A-6 0 85-100 78-100 70-100 36-75 30-40 11-18 , loam, clay I , , loam. I , 
I 

Urban land. , 
I , 
I 

30-----------------
, 0-10 Fine sandy loam SM, ML A-4 0 95-100 90-100 80-100 40-65 <20 NP-3 

Sacul 10-45 Clay, silty clay CH, MH, A-7 0 '95-100 90-100 85-95 80-90 45-70 20-40 
CL 

45-65 Silty clay loam, CL, CH, A-6, 0 95-100 90-100 85-100 40-90 25-55 8-32 
silt loam, clay' ML, SC A-7, 

I loam. A-4 , 
I 

31----------------- 0-2 'Fine sandy loam SM, ML A-4 0 95-100 90-100 80-100 40-65 <20 NP-3 
Sacul 2-49 Clay, silty clay CH, MH, A-7 0 95-100 90-100 85-95 80-90 45-70 20-40 

CL 
49-65 Silty clay loam, CL, CH, A-6, 0 95-100 90-100 85-100 40-90 25-55 8-32 

silt loam, clay ML, SC , A-7, I 

loam, sandy 
, , A-4 I I 

clay loam. , 
I , 
I , 
I 

See footnote at end of table. 
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TABLE 16.--ENGINEERING INDEX PROPERTIES--Continued 

r I l:IasslFlcaEIon fFrag- Percentage passIng I I Map .yabol and Depth USDA texture 'ments sieve number-- 'Liquid I Plaa-
1011 nalle Unified AASHTO ) 3 li.it I tlelty 

In inches 4 10 40 200 I Index 
Pet Pct I 

32:' 
S ... l------------- 0-10 Fine sandy loam SM, ML A-4 0 95-100 90-100 80-100 40-65 <20 NP-3 

10-55 Clay, silty clay CH, MH, A-7 0 95-100 90-100 85-95 80-90 45-70 20-40 
CL 

55-65 Silty clay loam, CL, CH, A-6, 0 95-100 90-100 85-100 40-90 25-55 8-32 
sUt loam, clay ML, SC A-7, 
loam. A-4 

Urban land. 

33----------------- 0-14 Gravelly sandy SM A-1, 0-5 70-80 50-75 40-65 20-40 <20 NP-3 
S,ttell loam. A-2, 

I A-4 
14-80 Gravelly sandy GM, GC, A-1, 0-5 25-80 10-70 5-60 5-35 <35 NP-15 

loam, very SM, SC A-2, 
gravelly sandy A-3 
loam, gravelly 
loamy sand. 

3-:' 
Satfell----------- 0-14 Gravelly sandy SM A-1, 0-5 70-80 50-75 40-65 20-40 <20 NP-3 

loam. A-2, 
A-4 

14-80 Gravelly sandy GM, GC, A-1, 0-5 25-80 10-70 5-60 5-35 <35 NP-15 
loam, very SM, SC A-2, 
gravelly sandy A-3 
loam, gravelly 
loamy sand. 

Urban land. 

35----------------- 0-9 Silt loam------- ML, A-4 0 100 100 80-100 75-95 <30 NP-10 
Sardis CL-ML, 

CL 
9-50 Silt loam, silty CL, CL-ML A-4, A-6 0 , 100 100 85-100 80-100 25-40 5-20 

clay loam, clay 
loam. 

50-62 Loam, silt loam, ML, SM, A-4, A-2 0 100 95-100 60-95 35-75 <30 NP-10 
sandy loam. CL, SC 

36----------------- 0-6 Silt loam------- ML, CL-ML A-4 0 100 95-100 85-95 60-90 <25 NP-7 
Sawyer 6-26 Silty clay loam, CL A-6, A-4 0 100 95-100 85-95 70-90 30-40 10-20 

loam, silt 
loam. 

26-80 Silty clay, clay CH, CL, A-7 0 100 95-100 90-100 80-90 45-60 20-35 
MH 

37:' 
a..,. r- ----------- 0-6 Silt loam------- ML, CL-ML A-4 0 100 95-100 85-95 60-90 <25 NP-7 

6-32 Silty clay loam, CL A-6, A-4 0 100 95-100 85-95 70-90 30-40 10-20 
loam, silt 
loam. 

32-80.Silty clay, clay CH, CL, A-7 0 100 95-100 90-100 80-90 45-60 20-35 , MH • , 
• Urban land. , 
• 

", .. , I 
38----------------- 0-8 IVery fine sandy HL, A-4, A-6 0 100 100 94-100 65-97 22-31 3-12 
Severn I loam. CL-ML, 

I CL 
8-65lStratified silt ML, CL-HL A-4 0 100 100 94-100 65-97 <28 NP-7 

I loam to loamy 
very fine sand. 

See footnote at end of table. 
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TABLE 16.~-ENGINEERING INDEX PROPERTIES--Continued 

I I l:IasslllcaElon ;Fras- I Percentase passlns I 
Map .,lIbol and Depth I USDA texture ments 1 sieve number-- Liquid Pla.-
soll n ... I Unified AASHTO > 3 , I I li.it ticit, 

I 

I inchesl 4 , 10 I "0 200 ind •• 
I 

In I Pct I I Pet 
;'':,'" , I l • '".1-

'8:- I I I 
.Vrl&htsvllle------ 0-16'Silt loalll~------ ML, CL, A-4 0 100 '95-100 90-100 15-100 <31 IP-10 

CL-ML 22-110 16-55 Silty clay, CH, CL, A-1 0 100 100 95-100 90-100 "1-65 
clay, silty MH 
clay loam. I 

16-"0 55·80 Silty clay loam, CL, CH, A-1, A-6 0 100 95-100 95-100190-100 35-65 
silty clay, MH 1 
clay~ ~ 1 ,. I 1 

3-8 lodessa----------- 0~26ILoam------------IML,· IA-4 I 0 100 100 80-95 155-15 15-25 
I I CL-ML, I I 1 
I I CL I I 1 . 

26-10IClay, clay loam.ICH, CL IA-1-6 I 0 100 100 90-100115-95 45-65 25-110 , 
I I I I I 

- See 'description of the map unit for composition and behavior characteristics of the map unit. 
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TABLE 11.--PHYSICAL AND CHEMICAL PROPERTIES OF SOILS 

[The symbol ( means less than; > means more than. Entries under "Erosion factors--T" apply to the entire 
profile. Absence of an entry indicates that data were not available or were not estimated] 

Map symbol and 
soil name 

1 : * 
Adaton----------

Muskogee--------

2----------------Alusa 

3----------------Amy 

4----------------Annona 

5----------------Ashford 

6----------------Billyhaw 

7----------------Billyhaw 

8----------------Blevins 

9----------------Bryarly 

10---------------
Dardanelle 

11---------------
Darden 

12---------------
Darden 

13---------------
Eylau 

14: * 
Eylau-----------

Urban land. 

15---------------
Ferris 

Depth 

In 

0-6 
6-80 

0-6 
6-10 

10-80 

0-11 
11-48 
48-80 

0-18 
18-65 

0-12 
12-45 
45-80 

0-4 
4-48 

48-80 

0-25 
25-57 
57-75 

0-13 
13-44 
44-72 

0-15 
15-80 

0-3 
3-80 

0-8 
8-26 

26-70 

0-14 
14-80 

0-25 
25-80 

0-12 
12-36 
36-55 
55-80 

0-12 
12-36 
36-55 
55-80 

0-70 

r 

Perrneabili ty 

In/hr 

0.6-2.0 
0.06-0.2 

0.6-2.0 
0.2-0.6 

0.06-0.2 

0.6-2.0 
(0.06 
(0.06 

0.6-2.0 
0.06-0.2 

0.6-2.0 
(0.06 
(0.06 

0.06-0.2 
(0.06 
(0.06 

(0.06 
(0.06 

0.06-0.6 

(0.06 
(0.06 

0.06-0.6 

0.6-2.0 
0.6-2.0 

0.6-2.0 
(0.06 

0.6-2.0 
0.6-2.0 
0.6-2.0 

6.0-20 
6.0-20 

6.0-20 
6.0-20 

2.0-6.0 
0.6-2.0 
0.2-0.6 
0.6-2.0 

2.0-6.0 
0.6-2.0 
0.2-0.6 
0.6-2.0 

(0.06 

See footnote at end of table. 

Available Soil reaction Shrink-swell 
water capacity potential 

Inlln 

0.20-0.22 
0.18-0.22 

0.16-0.24 
0.16-0.24 
0.14-0.18 

0.15-0.24 
0.12-0.22 
0.12-0.18 

0.13-0.24 
0.16-0.24 

0.13-0.18 
0.12-0.18 
0.12-0.18 

0.14-0.18 
0.12-0.18 
0.12-0.18 

0.14-0.19 
0.14-0.19 
0.14-0.20 

0.14-0.19 
0.14-0.19 
0.14-0.20 

0.11-0.24 
0.15-0.24 

0.14-0. 18 
0.12-0.18 

0.13-0.24 
0.15-0.24 
0.13-0.24 

0.05-0.09 
0.05-0.09 

0.05-0.09 
0.05-0.09 

0.12-0.16 
0.14-0.20 
0.10-0.14 
0.10-0.14 

0.12-0.16 
0.14-0.20 
0.10-0.14 
0.10-0.14 

pH 

4.5-5.5 
4.5-5.5 

4.5-6.0 
4.5-6.0 
5.1-7.8 

5.1-6.0 
4.5-7.3 
7.4-8.4 

4.5-5.5 
4.5-5.5 

4.5-6.5 
4.5-6.0 
5.6-8.4 

5.1-6.5 
4.5-6.0 
5.1-7.8 

6.1-7.8 
6.6-8.4 
7.4-8.4 

6.1-7.8 
6.6-8.4 
7.4-8.4 

4.5-5.5 
4.5-5.5 

4.5-6.5 
4.5-7.3 

5.6-7.3 
5.1-7.3 
5.6-8.4 

4.5-7.3 
4.5-7.3 

4.5-7.3 
4.5-7.3 

5.1-6.5 
4.5-5.5 
4.5-5.5 
4.5-5.5 

5.1-6.5 
4.5-5.5 
4.5-5.5 
4.5-5.5 

K 

Low------------ 0.43 
Moderate-------' 0.37 

1 

Low------------
Moderate-------
High-----------

Low-----------
High----------
High-----------

Low-----------
Low------------'f 

ILow------------
'~igh-----------
High-----------

High----------
High----------
High-----------

High----------
High-----------
Moderate-------

High----------
High-----------
Moderate-------

Low-----------
Low------------

Moderate-------
High-----------

Low------------
Moderate-------
Low------------, 

Low-----------
Low------------

Low-----------
Low------------

Low-----------
Low-----------
Low-----------
Low------------

'Low-----------
Low-----------
Low-----------
Low------------

0.43 
0.37 
0.32 

0.49 
0.43 
0.37 

0.43 
0". J43 

0.43 
0.32 
0.28 

0.37 
0.37 
0.37 

0.37 
0.37 
0.37 

0.37 
0.37 
0.37 

0.37 
0.37 

0.43 
0.32 

0.37 
0.32 
0.32 

0.15 
0.15 

0.15 
0.15 

0.28 
0.37 
0.37 
0.37 

0.28 
0.37 
0.37 
0.37 

Erosion 
factors 

0.15-0.18 7.9-8.4 Very high------ 0.32 

T 

5 

5 

5 

5 

5 

5 

5 

4 

5 

5 

5 

5 

5 

5 

4 
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TABLE 11.--PHYSICAL AND CHEMICAL PROPERTIES OF SOILS--Continued 

Map symbol and 
soil name 

16---------------Gladewater 

11---------------Kiomatia 
• 

Depth 

In 

0-5 
5-72 

0-3 
3-12 

18--------------- 0-13 
McKamie 13-36 

36-80 

19--------------- 0-4 
McKamie 4-44 

44-14 

20--------------- 0-6 
Morse 6-80 

21--------------- 0-14 
Muldrow 14-19 

22--------------- 0-4 
Perry 4-45 

45-80 

23--------------- 0-56 
Redlake 56-12 

24--------------- 0-65 
Roebuck 

25--------------- 0-24 
Rosalie 24-80 

26--------------- 0-14 
Ruston 14-80 

21--------------- 0-18 
Ruston 18-80 

28--------------- 0-16 
Ruston 16-80 

29:· , 

41-41 
41-80 

Ruston---------- 0-18 

Urban land. 

30---------------
Sacul 

31---------------Sacul 

32: • 
Sacul-----------

Urban land. 

33---------------Saffell ! 
I , , 

18-80 

0-10 
10-45 
45-65 

0-2 
2-49 

49-65 

0-10 
10-55 
55-65 

0-14 
14-45 
45-80 

, 
I Permeability , , , , 

In/fir 

0.06-0.2 
(0.06 

0.6-2.0 
6.0-20 

0.6-2.0 
(0.06 

0.2-2.0 

0.6-2.0 
(0.06 

0.2-2.0 

(0.06 
(0.06 

0.2-0.6 
(0.06 

<0.06 
(0.06 
(0.06 

(0.06 
0.06-0.2 

(0.06 

6.0-20 
0.6-2.0 

0.6-2.0 
0.6-2.0 

0.6-2.0 
0.6-2.0 

0.6-2.0 
0.6-2.0 
0.6-2.0 
0.6-2.0 

0.6-2.0 
0.6-2.0 

0.6-2.0 
0.06-0.2 
0.2-0.6 

0.6-2.0 
0.06-0.2 
0.2-0.6 

0.6-2.0 
0.06-0.2 
0.2-0.6 

2.0-6.0 
0.6-2.0 
0.6-6.0 

See footnote at end of table. 

r , 
Available Soil reactionl Shrink-swell 

ErosIon 
factors 

water capacity potential 
K T 

Iii7In pH 

0.15-0.20 
0.15-0.18 

0.10-0.15 
0.05-0.10 

0.14-0.22 
0.18-0.20 
0.14-0.22 

0.14-0.22 
0.18-0.20 
0.14-0.22 

0.15-0.18 
0.15-0.18 

0.15-0.22 
0.12-0.22 

0.11-0.20 
o. 11-0.20 
0.11-0.20 

O. 12-0. 18 
0.15-0.20 

0.12-0.20 

0.05-0.10 
0.10-0.15 

0.09-0.16 
0.12-0.11 

0.09-0.16 
0.12-0.11 

0.09-0.16 
0.12-0.11 
0.12-0.15 
0.12-0.11 

0.09-0.16 
O. 12-0. 11 

0.10-0.20 
0.12-0. 18 
0.16-0.24 

0.10-0.20 
0.12-0.18 
0.16-0.24 

0.10-0.20 
0.12-0.18 
0.16-0.24 

0.05-0.10 
0.06-0.12 
0.04-0.11 

5.6-1.3 
11.5-1.3 

6.1-8.4 
6.1-8.4 

5.1-6.5 
4.5-6.0 
4.5-8.4 

5.1-6.5 
4.5-6.0 
4.5-8.4 

1.4-8.4 
6.6-8.4 

5.1-6.0 
6.1-8.4 

4.5-6.0 
5.1-1.3 
6.1-8.4 

1.4-8.4 
1.4-8.4 

6.1-8.4 

5.1-6.0 
3.6-5.5 

5.1-6.5 
4.5-6.0 

5.1-6.5 
4.5-6.0 

5.1-6.5 
4.5-6.0 
4.5-6.0 
4.5-6.0 

5.1-6.5 
4.5-6.0 

4.5-5.5 
4.5-5.5 
4.5-5.5 

4.5-5.5 
4.5-5.5 
4.5-5.5 

4.5-5.5 
4.5-5.5 
4.5-5.5 

4.5-5.5 
4.5-5.5 
4.5-5.5 

High----------- 0.32 
High----------- 0.32 

Low------------ 0.11 
Low------------ 0.11 

,Low------------
!High----------
IModerate------
I 
!Low-----------
High-----------
Moderate-------

Very high-----
Very high------

Moderate-------
High-----------

Very high-----
Very high-----
Very high------

High-----------
Moderate-------

High-----------

Low-----------
Low------------

Low-----------
Low------------

,Low-----------
ILow------------, , 
ILow-----------
'Low------------
Low-----------
Low------------

Low-----------
Low------------

Low-----------
High-----------
Moderate-------

.Low------------
IHigh----------
'htoderate-------

Low-----------
High-----------
Moderate-------

Low-----------
,Low-----------
ILow------------

0.43 
0.32 
0.31 

0.43 
0.32 
0.31 

0.31 
0.31 

0.43 
0.43 

0.24 
0.28 
0.28 

0.31 
0.43 

0.31 

0.11 
0.24 

0.32 
0.28 

0.32 
0.28 

0.32 
0.28 
0.32 
0.28 

0.32 
0.28 

0.32 
0.32 
0.31 

0.32 
0.32 
0.31 

0.32 
0.32 
0.31 

0.20 
0.28 
0.17 

5 

5 

3 

3 

4 

5 

5 

5 

5 

5 

5 

5 

5 

5 

3 

3 

3 

4 
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TABLE 11.--PHYSICAL AND CHEMICAL PROPERTIES OF SOILS--Continued 

Map symbol and 
soil name 

34: * 
Saffell---------

Urban land. 

35---------------1 
Sardis 1 , , , , 

36---------------1 
Sawyer 

31:* 
Sawyer----------

Urban land. 

Depth 

In 

0-14 
14-45 
45-80 

0-9 
9-50 

50-62 

·0-6 
:·6-26 
26-80 

0-6 
6-32 

32-80 

38--------------~ ,.0-8 
Severn 8-65 

39--------------- 0-8 
Severn 8-12 

40--------------- 0-15 
Smithdale 15-80 

41--------------- 0-16 
Texark 16-62 

62-80 

42--------------- 0-6 
Thenas 6-34 

43.* 
Udorthents 

34-10 

44--------------- 0-30 
Vesey 30-80 

45--------------- 0-6 
Woodtell 6-44 

44-60 

46--------------- 0-6 
Woodtell 6-53 

53-12 

41--------------- 0-12 
Woodtell 12-32 

48: * 

32-44 
44-10 

Wrightsville---- 0-16 

, , 
16-55 
55-80 

Rodessa---------I 0-26 
26-10 

I , 
I Permeability , , 

, 
I , , , , , 

I , 
Available I 

water capacityl , , 
-r In/fir ~ __ Tr------+'---" __ ""'" 'In/in 

, , 
, , , , , , , , , 

2.0-6.0 
0.6-2.0 
0.6-6.0 

0.6-2.0 
0.6-2.0 
0.6-2.0 

0.6-2.0 
0.2-0.6 

0.06-0.2 

0.6-2.0 
0.2-0.6 

0.06-0.2 

2.0-6.0 
2.0-6.0 

2.0-6.0 
2.0-6.0 

2.0-6.0 
0.6-2.0 

<0.06 
<0.06 
<0.06 

2.0-6.0 
0.6-2.0 
0.6-2.0 

6.0-20 
0.6-2.0 

0.6-2.0 
<0.06 

0.6-2.0 
<0.06 

0.6-2.0 
<0.06 

0.06-0.2 

0.2-0.6 
<0.06 
<0.06 

0.6-2.0 
<0.06 

0.05-0.10 
0.06-0.12 
0.04-0.11 

0.15-0.24 
0.15-0.24 
0.10-0.24 

0.15-0.24 
0.15-0.24 
0.12-0.18 

0.15-0.24 
0.15-0.24 
0.12-0.18 

0.13-0.20 
0.11-0.20 

0.15-0.19 
0.11-0.20 

0.14-0.16 
0.15-0.11 

0.15-0.18 
0.12-0.18 
0.12-0.18 

0.12-0.11 
0.11-0.15 
0.10-0.20 

0.01-0.15 
0.12-0.20 

0.10-0.15 
O. 12-0. 18 

0.10-0.15 
0.12-0.18 

0.10-0.15 
0.12-0.18 
0.12-0.20 

0.16-0.24 
0.14-0.22 
0.14-0.22 

0.11-0.20 
O. 12-0. 18 

I , 
Soil reaction' Shrink-swell 

potential 

4.5-5.5 
4.5-5.5 
4.5-5.5 

4.5-6.0 
4.5-6.0 
4.5-6.0 

4.5-5.5 
4.5-5.5 
4.5-5.5 

4.5-5.5 
4.5-5.5 
4.5-5.5 

1.4-8.4 
1.9-8.4 

1.9-8.4 
1.9-8.4 

4.5-5.5 
4.5-5.5 

6.1-1.8 
4.5-1.3 
4.5-8.4 

5.1-1.3 
5.1-1.3 
5. 1-1.3 " 

5.6-1.3 
5.1-6.5 

4.5-6.5 
3.6-5.5 

4.5-6.5 
3.6-5.5 

4.5-6.5 
3.6-5.5 
4.5-6.0 

3.6-5.5 
3.6-5.5 
3.6-8.4 

4.5-6.5 
4.5-6.0 

Low-----------
Low-----------
Low------------

Low-----------
Low-----------
Low------------

Low------------
Moderate--~----
High---------- , , , , 
Low------------' 
Moderate-------
High-----------

Low-----------
Low------------

Moderate-------
Low------------

Low-----------
Low------------

High----------
High----------
High------- ... ---

Low-----------
Low-----------
Low------------

K 

0.20 
0.28 
0.11 

0.31 
0.31 
0.31 

0.43 
0.31 
0.32 

0.43 
0.31 
0.32 

0.32 
0.32 

0.32 
0.32 

0.28 
.0.24 

0.32 
0.32 
0.32 

0.24 
0.24 
0.20 

Low------------ 0.32 
Moderate------- 0.32 

Low------------ 0.43 
High----------- 0.32 

Low------------ 0.43 
High----------- 0.32 

Low-----------
High----------
High-----------

Low------------

0.43 
0.32 

,High----------
IHigh-- .. --------

0.49 
0.31 
0.43 

I , 
ILow------------
IHigh-----------
I , 

0.43 
0.32 

, Soil survey 

Erosion 
factors 

T 

4 

• 
5 

3 

3 

5 

5 

5 

5 

5 

5 

4 

5 

5 

* See description of the map unit for composition and behavior characteristics of the map unit. 
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TABLE 18.--S0IL AND WATER FEATURES 
w 

[!h. detl"ltions of "flooding" and "water table" in the text explain terms such as "rare," "brief," 
"apparent," and "perched." The symbol ( means less than; > means more than. Absence of an entry c· Indicates that the feature is not a concern] 

I I F'Iooaing RIgh water £a61e I RIsk or corrosIon , 
Map-s,abol and ·1 Hydrologic I 1 I loll n_e 1 group I Frequency Duration \ Months Depth Kind Honths Uncoated Conrete I 

\ I I steel I I -,- ,. FE 
1:' 
Adaton---.-.----- D None-------- 0-0.5 Apparent Jan-Apr High----- High. 

Musko'ee--------- C None-------- 1.0-2.0 Perched Jan-Apr High----- Hoderate. 

2----~;.,.J;.-.. -----·-- D None--------\ 0-1.0 Perched Nov-Apr High----- Hoderate. 
Alusa I 

I 
I 
I 

3----------------- D Frequent----\Brief-----\ Dee-May 0-1.0 Perched Dec-Apr,High----- Hoderate. . Amy , .. : . :' ~ 1 1 
I \ , 

,--------~-------- D None--------I 2.0-4 •. 0 Apparent Dec-Feb\High-----IHoderate. 
Annona 1 I 
~ . . ,. - . ¥ - ", 1 I 
5-------~-------- D None-------- 0-1.0 Perched Dec-AprIHigh----- Hilh. 
Ashford I 

I 
at' 7-~-~-----~---~ D ,. Rare-------- 11.0-2.0 Apparent Jan-AprIHilh----- Low. 
Blllyhaw \ 

I 
8----------------- B None-------- >6.0 IModerate Hoderate. 
Blevins I 

I 
,----------------- D None-------- >6.0 IHigh----- Hoderate. 
Bryarly I' I .. - ...... 4 . . I 

10---------------- B Rare-------- Brief----- Dec-Mar >6.0 \Hoderate Hoderate. 
Dardanelle I 

\ 
11 , 12------------ A None-------- >6.0 ILow------ Hllh •. 
Darden I 

I 
13---------------- C None---.. ---- 2.0-3.0 Perched Feb-Hay Moderate IHllh. 
Eylau I 

I '-:' I 
Eyllu------------I C None--------I 2.0-3.0 Perched Feb-Hay Moderate IHllh. 

I I \ I I I 

Urban land. I 
, 

I I I 
I I 1 I 

15----------------1 D 'None--------\ I >6.0 Hilh-----ILow. I 

Ferris , I I I , 
I I \ I 

16----------------1 D Frequent----\Long------ Nov-May \ 0-3.5 Apparent Nov-Hay Hllh-----IModerate. 
Gladewater I 

, I I I 

I' \ I 1 
11---------------- - A . Frequent----\Brief----- ¥eb-Jun 3.0-5.0 Apparent Jan-JulILow------ILow •. 
Kiomatia \ \ I 

1 I 
'I, 19------------ D None.:..---~--- --.. >6.0 IH1Ih-----IModerate. 
McKamie I I 

I I 
20---------------- D None-------- >6.0 IHilh-----ILow. 
Morse I I 

I \ 

21---------------- D Rare-------- --- .. .. 0-2.0 Apparent Sep-MarIHilh-----IModera' •• 
Muldrow I 1 

I I 

22---------------- D Oocasional Brief----- Dec-Jun 0-2.0 Apparent Dec-AprIHlgb-----IModerate. 
'err, I I 

I I 

See footnote at end or table. 
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Map symbol and Hydrologic 
soil name group 

23---------------- D 
Redlake 

24----------------, 
Roebuck 1 

I , 
I , 

25----------------1 Rosalie 

26, 21, 28-------
Ruston 

29:-
Ruston-----------

Urban land. 

30, 31------------
Sacul 

32:-
Sacul------------

Urban land. 

33----------------
Saffell 

34:
Saffell----------

Urban land. 

35----------------
Sardis 

36----------------
Sawyer 

31:-
Sawyer-----------

Urban land. 

38, 39-----------
Severn 

40----------------
Smithdale 

41----------------
Texark 

42----------------
Thenas 

43.
Udorthents 

44----------------
Vesey I 

I , 
45, 46, 41--------1 

Woodtell 1 
I , 

D 

B 

B 

B 

C 

C 

B 

B 

c 

c 

c 

B 

B 

D 

c 

B 

D 

Soil survey 

TABLE 18.--S0IL AND WATER FEATURES--Continued 

Flooding -
r- I I 

High water table Risk of corrosion , ; 
Frequency Duration 1 Months 1 Depth Kind IMonths IUncoated Concrete 

I I , , 1 1 steel 
--~----~,. Ft , I 

Rare-------- Jan-May 

Frequent---- Long to 
very 
long. 

None--------

, None--------

None--------

r 
None--------

None--------

None--------

None--------, 

Jan-Jul 

Frequent---- Brief----- Dec-May 

None--------

None--------

I , 
IRare--------
I I , 
I , 
INone--------
I , 
Frequent---- Long------ Dec-Jun 

I , 
Frequent---- Brief-----I Oct-May 

None--------

None--------

I , 
I , 

, 
1 
I >6.0 High----- Low. 

>6.0 High----- Low. 

3.0-5.0 Perched Dec-Feb Low------ High. 

>6.0 , --- Moderate Moderate. 

>6.0 Moderate Moderate. 

>6.0 High----- Moderate. 

>6.0 High----- Moderate. 

>6.0 ,Low------ Moderate. 

>6.0 Low------ Moderate. 

1.0-3.0 Apparent Jan-May,High----- Moderate. 

2.0-3.0 Perched Dec-Apr High----- High. 

2.0-3.0 Perched Dec-Apr High----- High. 

>6.0 Low------ Low. 

>6.0 Low------ Moderate. 

0-2.5 Apparent Dec-May High----- Low. 

2.0-3.0 Apparent Nov-May High----- Moderate. 

>6.0 Moderate Moderate. 

1.5-4.0 Apparent Dec-Feb High----- High. 

See footnote at end of table. 



Map .,.bol and 
;< -, 1011 n_e 

lodessa----------

I 

TABLE 18.--S0IL AND WATER 

I Flooalng 
Hydrologicl 

group I Frequency Duration 
I 
I 
I 
I 

D 'Ione--------
I 

D Iione--------
I 
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FEATURES--Continued 

RIgfi vaEer EaSIe Rlsi or corrosIon 

Months Depth Kind Months Uncoated Concrete 
steel 

FE 

0.6-1.5 Perched Dec-Apr High----- Hilh. 

2.0-3.0 Apparent Dec-May Hilh----- Moderate. 
, 

• See description of the map unit for composition and behavior characteristics of the .ap unit. 
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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 
I 
I 
I 
I 
I 
I ' 

Family or higher taxonomic class 

---'--r;--'~--------~--------'---------------------------------------------------------------
Adaton-------------------
Alusa-~-------------------

*Amy----------------------
Annona-------------------
Ashford------------------
Billyhaw-----------------
Blevins-------------------

*Bryarly-------------------
Dardanelle----------------
Darden-------------------
Eylau---------------------

*Ferris--------------------
Gladewater----------------
Kiomatia-----------------
McKamie-------------------

*Morse--------------------
Muldrow------------------
Muskogee-----------------

*Perry--------------------
Redlake------------------
Rodessa-------------------

*Roebuck------------------
Rosalie------------------
Ruston-------------------
Sacul---------------------

·Saffell------------------
Sardis-------------------
Sawyer-------------------
Severn--------------------
Smithdale-----------------
Texark-------------------
Thenas-------------------
Vesey--------------------
Woodtell------------------
Wrightsville--------------

Fine-silty, mixed, thermic Typic Ochraqualfs 
Fine, montmorillonitic, thermic Typic Albaqualfs 
Fine-silty, siliceous, thermic Typic Ochraquults 
Fine, montmorillonitic, thermic Vertic Paleudalfs 
Very-fine,m6ntmorillonitic, th~rmic Vertic Ochraqualfs 
Very-fine, montmorillonitic, thermic Typic Chromuderts 
Fine-silty, siliceous, thermic Typic Paleudults 
Fine, montmorillonitic, thermic Vertic Paleudalfs 
Fine-silty, mixed, thermic Typic Argiudolls 
Thermic, coated Typic Quartzipsamments 
Fine-loamy, siliceous, thermic Fragiaquic Paleudults 
Fine, montmorillonitic, thermic Udorthentic Chromusterts 
Fine, montmoril~onitic, nonacid, thermic Vertic Haplaquepts 
Sandy, mixed, thermic Typic Udifluvents 
Fine, mixed, thermic Vertic Hapludalfs 
Fine, mixed, thermic Entic Chromuderts 
Fine, mixed, thermic Typic Argiaquolls 
Fine-silty, mixed, thermic Aquic Paleudalfs 
Very-fine, montmorillonitic, nonacid, thermic Vertic Haplaquepts 
Fine, mixed, thermic Vertic Eutrochrepts 
Fine, mixed, thermic Aquic Glossudalfs 
Fine, montmorillonitic, thermic Vertic Hapludolls 
Loamy, siliceous, thermic Arenic Paleudults 
Fine-loamy, siliceous, thermic Typic Paleudults 
Clayey, mixed, thermic Aquic Hapludults 
Loamy-skeletal, siliceous, thermic Typic Hapludults 
Fine-silty, siliceous, thermic Fluvaquentic Dystrochrepts 
Fine-silty, siliceous, thermic Aquic Paleudults 
Coarse-silty, mixed (calcareous), thermic Typic Udifluvents 
Fine-loamy, siliceous, thermic Typic Paleudults 
Very-fine, montmorillonitic, thermic Typic Pelluderts 
Coarse-loamy, mixed, thermic Fluvaquentic Eutrochrepts 
Fine-loamy, mixed, thermic Glossic Paleudalfs 
Fine, montmorillonitic, thermic Vertic Hapludalfs 
Fine, mixed, thermic Typic Glossaqualfs 

-tlU.s. GOVERNMENT PRINTING OFFICE: 1980-321-377/34 



ARKANSAS 

94°10' 
I 

-33°30' 

LEGEND 

DOMINANTLY GENTLY SLOPING SOILS; ON UPLANDS 

Sawyer-Eylau-Woodtell: Moderately well drained, moderately slowly permeable 
to very slowly permeable loamy soils 

Ruston-McKamie: Well drained, moderately permeable to very slowly permeable 
loamy soils 

Rosalie-Darden : Well drained to excessively drained, moderately permeable to 
rapidly permeable sandy soils 

DOMINANTLY NEARLY LEVEL SOILS; ON UPLANDS 

Wrightsville : Poorly drained, very slowly permeable loamy soils 

Annona-Alusa : Somewhat poorly drained and poor ly drained, very slowly 
permeable loamy soils 

Ashford : Poorly drained, very slowly permeable clayey soils 

DOMINANTLY NEARLY LEVEL SOl LS; ON BOTTOM LAND 

Gladewater-Texark : Poorly drained, very slowly permeable clayey soils that 
are frequently flooded 

Billyhaw-Perry: Somewhat poorly drained and poorly drained, very slowly per
meable clayey soils that are rarely or occasionally flooded 

Severn : Well drained, moderately rap idly permeable loamy soils that are rarely 
flooded 

N 

Eoch area outllMd on this mop conslslS of 
mor~ than ont kind of soil. The map is thus 
meant for general planning rothu than 0 bosis 
(or dtclslom on the U2 of specific trocts. 

Complied 1979 

Th is soil survey includes areas of McCu rtain County, 
Oklahoma, and Little River County, Arkansas, south 
of the Red River. Areas of Bowie County, Texas, 
north of the Red River are included with McCurta in 
County, Oklahoma and will be included with Little 
River County, A rkansas 

U. S. DEPARTMENT OF AGRICULTURE 
SOIL CONSERVATION SERVICE 

TEXAS AGRICULTURAL EXPERIMENTAL STATION 

GENERAL SOIL MAP 
BOWIE COUNTY, TEXAS 

Scale 1:316,800 

1 0 1 2 3 4 5 Miles 
I II .I I I I I I 

1 0 5 10 Km 
~ILI LI J-~~L-LI J-~~~I 



UNITED STATES DEPARTMENT OF AGRICULTURE 

SOIL CONSERVATION SERVICE 

SOIL LEGEND 

The publ ication map symbols ara numeric and the map uni t names are in 
alphabetical order. 

SYMBOL 

1 
2 
3 
4 
5 

6 
7 
8 
9 

10 
11 
12 

13 
14 

15 

16 

17 

18 
19 
20 
21 

22 

23 
24 
25 
26 
27 
28 
29 

30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 

41 
42 

43 

44 

45 
48 
47 
48 

NAME 
Adaton-Muskogae complex 
Alusa loam 
Amy sli t loam. lrequantly flooded 
Annona loam. 1 to 3 percent slopas 
Ashford clay 

Billyhaw clay. 0 to 1 percent slopes 
8i11yhaw clay. 1 to 5 percen t slopes 
Bla.ins sil t loam, 1 to 3 percent slopes 
8ryar!y clay loam. 1 to 5 percent slopes 

Dardanalle loam. 0 to 1 percen t slopas 
Oarden loamy lin. sand. 1 to 8 percent slope. 
Oarden loamy fine sand. 8 to 12 percent slope. 

Eyleu vary fino sandy loam. 0 to 3 percent slopes 
EyI .... Urban land complax. 0 to 3 percent .Iope. 

F.rris clay. 5 to 12 percent slopes 

Gladewater clay. IRquently llooded 

Klomatil loamy finl sand. fRquently llooded 

McKlmie loam. 1 to 5 percent slopa. 
McKami. loam. 5 to 12 percent sl_ 
Morse clay. 3 to 8 pereant .Iopa •• oroded 
Muldrow cllY loam 

Pltrry clay. ocasIonaily llooded 

Redlaka clay 
Roebuck cllY. fRquently lloodod 
Rosali. loamy fino sand. 2 to 5 percent .Iopa. 
Runon loamy line sand. 2 to 5 percent slopos 
Runon fino sandy loam. 1 to 3 percon t .Iopes 
Runon line sandy loam. 3 to 8 percent .Iopos 
Runon-Urban land complex. 1 to 6 percont slopa. 

Sacul fine sandy loam. 3 to 8 percont slope. 
Sacul Ii no sandy loam. 8 to 12 pereant .Iope. 
Sacu~Urban land complex. 3 to 8 percent slOpel 
Saltoll gravally sandy loam. 3 to 8 percont slOpel 
Saffel~Urben lend complel(. 3 to 8 pereant Ilopos 
Sardis lilt loam. fRquently llooded 
Sawyer .ilt loam. 0 to 3 pereant slopes 
Sawyer·Ufban land complu, 0 to 3 percont slopa. 
Savam very line sandy loam 
Savam .lIty clay loam 
Smithdale fino sandy loam. 8 to 12 pereant Ilopel 

Toxon. clay. frequently liooded 
Thonas fino _cty loam. fRquently 1I0oded 

Udorthonu. loamy and clayey 

Vasey lino .. ndy loam. 1 to 3 percont slopa. 

Woodtell vary fino .. ndy loam, 3 to 6 percont .Iopa. 
Woodtofl vary line .. ndy loam, 5 to 12 percent llope. 
Wood toll g .... lIy sandy loam, 3 to 8 pereant slOpel 
Wrightsvlll.RoeIe ... eomplax 

Thll IOlllUrvey Include. lroOS of MeCurtaln County, 
Oklahoma, and L1ttl. RIva, County, Atkan .... lOuth 
of the Red Rlvar. Aroas of 80wie County, Ttxes. 
north of the Red Rlvar lro Included with McCurtain 
County, Oklahoma, and will be Inclucled with L1ttlo 
Rlvar County, Atkan .... 

BOWIE COUNTY, TEXAS TEXAS AGRICULTURAL EXPERIMENTAL STATION 

CONVENTIONAL AND SPECIAL 
SYMBOLS LEGEND 

CULTURAL FEATURES 

BOUNDARIES 

Nallonal . state or province 

county or parish 

Minor civil division 

Reservation (nationAl fortst or park, 
state forest or park. 
Ind large airport) 

Field sheet INtchline & neatllne 

AD HOC BOUNDARY (label) 

Small airport, alrneld. park, Oilfield. 
cemetery. or flood pool 

STATE COORDINATE TICK 

LAND DIVISION CORNERS 
(sections and lind grants) 

ROADS 

DI~lded (medlln shown 
If sUle permits) 

Othtr roads 

ROAD EMBLEM & DESIGNATIONS 

L...L.++ 

Ft<lerll @j} 

County. firm or rAnch m 

RAILROAD 

POWER TRANSMISSION LINE 
(no(lNlly not shown) 

PIPE LINE 
(normally not shown) 

FENCE 
(nO(mally not shown) 

LEVEES 

WithOut road 

Wltll rOld 

With railroad 

DAMS 

urge (to SUit) 

Medium or small 

PITS 

Gravel pit 

Mint or quarry 

111111111111111 

"HIIIIIIIII" 
1IIIIIIIIIIItii 

"'( II ~"" )'" 
III IIIIt" III 

MISCELLANEOUS CULTURAL FEATURES 

Farmstead. house 
(omit In urban areas) 

Church 

School , 
Ind~n 

Indlln mound (label) A Mound 

Tower 
Louted object (label) 0 

Tlnk (label) • Gas 

Wells. 011 or gas 6 
6 

Windmill I 

Kltchtn m dden 

WATER FEATURES 

DRAINAGE 

Pertnnlal. double lint 

Pertnnlal. single line -.-.-
Intermittent --- "'~ 
Drllnage end - "'-
CoNls or ditches 

Ooubl.llne (label) 

Dralnagt and/or Irrlgltlon 

LAKES. PONOS AND RESERVOIRS 

Perennial 

Intermittent 
.,.--, 

(!.":j C~) 

MISCELLANEOUS WATER FEATURES 

Marsh or swamp 

Spring 

Well, .rteslln • 
Well . Irrlg. t lon 

Wet spot 

SPECIAL SYMBOLS FOR 
SOIL SURVEY' 

SOIL DELIN EATIONS AND SYM BOLS ~ 
ESCA RPMENTS 

Bedro ck 
(points down slo pe) 

Other than bedrock 
(points down sl o pe) 

SHORT STEEP SLOPE 

GULLY 

DEPRESSION O R SINK 

SOIL SAMPLE SITE 
(normally not shown) 

MISCELLANEOUS 

Blowout 

Clay spot 

Gravelly spot 

Gumbo. slick or scabby spot (sOOlc) 

Dumps and othOl( similar 
non soli areas 

Prominent hili or peak 

Rock outcrop 
(Includes sandstone and shale) 

Saline spot 

Sandy spot 

Severely eroded spot 

Slide or slip (tips point upslope) 

Stony spot. very stony spot 

"'nn,,,,,,,,,,",,,, 

o 

. .. 

.'. 
',' 

+ 

o m 
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INDE TO MAP SHEETS 

BOWIE COUNTY, TEXAS 
Scale 1: 316,800 
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