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Consult **Contents®* for parts of the publication that will meet your specific needs,
This survey contains useful information for farmers or ranchers, foresters or
7_ agronomists; for planners, community decision makers, engineers, developers,

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

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



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

Maijor fieldwork for this soil survey was performed in the period 1972-76. Soil
names and descriptions were approved in 1977. Unless otherwise indicated,
statements in this publication refer to conditions in the survey area in 1977.
This survey was made cooperatively by the Soil Conservation Service and the
Arkansas Agricultural Experiment Station. It is part of the technical assistance
furnished to the Boone County 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: Farm pond In tall fescue pasture on Noark very cherty silt loam,
8 to 20 percent slopes.
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Foreword

This soil survey contains information that can be used in land-planning pro-
grams in Boone County, Arkansas. 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, stu-
dents, and specialists in recreation, wildlife management, waste disposal, and
pollution control can use the survey to help them understand, protect, and en-
hance the environment.

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

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

M. J. Spears
State Conservationist
Soil Conservation Service
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Soil Survey of

Boone County, Arkansas

By M. Dean Harper, David H. Fowlkes, and
David A. Howard, Soil Conservation Service

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

BOONE COUNTY is in northwestern Arkansas. It ex-
tends about 26 miles from north to south and 23 miles
from east to west. It is bounded on the north by Missou-
ri, on the west by Carroll County, on the south by
Newton and Searcy Counties, and the east by Marion
County. According to the 1970 census, the approximate
land area, which included 1,209 acres of water in bodies
of less than 40 acres, was 375,040 acres, or 586 square
miles. The total area was 386,560 acres, or 604 square
miles.

In 1970, the population of the county was 19,073. In
Harrison, the county seat and largest town, the popula-
tion was 7,293.

The economy is based mainly on beef cattle produc-
tion, small industry, and business. Harrison is a trade
center for several counties.

General nature of the survey area

information on farming in Boone County, physiography
and drainage, and climate follows. Statistics under Farm-
ing are from the 1974 Census of Agriculture.

Farming

Early settlers in Boone County were mostly subsist-
ence farmers. They cleared and farmed the small scat-
tered areas on flood plains and gently sloping uplands
where the soil is deep and contains few if any pebbles or
stones. As roads were built and markets developed, they
produced cotton, fruit, grain, and livestock for cash sale.
They also cut and sold the virgin hardwood timber.

From the 1930’s through the 1950’s, some farms were
abandoned. On many, land use was changed from culti-
vated crops to pasture and meadow. Most of the nearly
level to moderately steep soils are in tame pasture or
meadow. The steep soils are mostly in low grade trees.

For the most part, forests in the county, chiefly low
grade hardwoods, are on the steep, stony, or shallow
soils. Some soils are poor sites for commercial timber
production. Most of the timber on good woodland sites
has been poorly managed. Most timber sold in the
county is used by furniture and other wood products
mills in Harrison. Soils that are shallow over limestone in
the northern part of the county produce cedar that is
used for posts, lumber, furniture, and novelties.

Most farm income is from beef cattle. The cattle indus-
try consists mainly of cow-calf operations. Most calves
are sold as weaners. Some are sold as stockers the
following year. Beef cattle are produced on cool and
warm season pasture plants with mineral and protein
supplement. They are fed grain and hay for only short
periods late in winter. Most produced in the county are
of good grade and are sold to midwestern feedlots.
Table 1 shows the number of livestock in Boone County
in 1969 and 1974.

Most areas on steep mountainsides and hillsides sup-
port poorly managed stands of hardwoods. Most are too
steep, too stony, and too shallow to be intensively man-
aged for meadow or tame pasture. As the population of
the county increases, however, these areas are cleared
and planted to tame pasture.

Many small farms are owned by residents who have
off-the-farm jobs or are retired. Many retired people are
moving into Boone County. Many of these new residents
want a small acreage in a rural area; hence, much of the
population of the county is in rural areas or small towns.
Most farms are small enough so that the family can do
most of the work.

According to the 1974 Census of Agriculture, 64.4
percent of the land area was in farms in Boone County.
Farms are decreasing in size. Between 1969 and 1974,
the average size decreased from 236 acres to 217
acres. Many farms have been divided into blocks of 10
acres or more and sold to retirees and people employed
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off-the-farm. The acreage in farms decreased from
273,938 acres in 1969 to 241,618 acres in 1974.

Physiography and drainage

Boone County is within three physiographic areas of
the Ozark Highlands. About half of the county is on the
Springfield Plateau, and the rest is in the Boston Moun-
tains and on the Salem Plateau.

The southwestern part of the county is in the Boston
Mountains. Here, the stream valleys are about 1,200 to
1,400 feet above sea level. They range from a little wider
than the stream itself to as much as one-fourth mile
wide. The mountainsides are gravelly and stony and are
strongly dissected. The lower two-thirds is convex, and
gradients are about 8 to 40 percent. The upper third is a
series of steep escarpments and less sloping benches.
Gradients are 12 to 40 percent. The mountaintops are
mainly gently sloping, long, and winding and are 500 feet
to 2 miles wide. Most are at an elevation of about 1,700
to 2,000 feet. A few are 2,200 feet above sea level.
Some are rimmed with a prominent bedrock escarpment.

The Springfield Plateau is adjacent to the Boston
Mountains but is lower in elevation. Much of it is strongly
dissected by streams. The dissected areas are charac-
terized by gently sloping to moderately sloping, long,
narrow, winding ridges and rolling to steep side slopes
having gradients of 12 to 50 percent. The side slopes
form V-shaped valleys. Elevations are about 1,000 to
1,250 feet. There is a broad, nearly level to gently slop-
ing upland area at Bergman. Another one is south of
Harrison and Bellefonte. Both have gradients of mostly 1
to 8 percent.

The Salem Plateau is adjacent to the Springfield Pla-
teau but is lower in elevation. Elevations are about 650
to 1,000 feet above sea level. This is an area of gently
sloping to steep stony mountainsides and outcrops of
limestone.

Stream valleys are entrenched and are commonly less
than one-fourth mile wide. Most flood plains in the
county are 100 to 1,000 feet wide.

There are several small streams in the county, but no
large ones. The natural drainage system consists of
many streams in a dendritic pattern in the upper reaches
of several watersheds. Springs, common in some areas,
contribute substantially to summer and fall streamflow.

The north-central and northeastern part of the county
drains into Bull Shoals Reservoir, which was formed from
the White River. Bull Shoals Reservoir has a surface
area of about 10,500 acres in Boone County. This major
multiple-purpose reservoir is important for water-related
recreation. The major streams flowing northward into Bull
Shoals Reservoir are Bear Creek, West Sugar Loaf
Creek, and Deshield Creek. The western part of the
county is drained northwestward by Long Creek, which
flows into Table Rock Reservoir. Table Rock is another
maijor multiple-purpose reservoir, but only a small part is
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in Boone County. The southern part of the county drains
in a general easterly direction mainly through Crooked
Creek, Sugar Orchard Creek, and Clear Creek.

The main soils on the Springfield Plateau are Noark,
Nixa, Clarksville, and Captina. Linker, Leadvale, Moun-
tainburg, Nella, and Enders are the main soils in the
Boston Mountains. Arkana and Moko are the main soils
on the Salem Plateau. In the stream valleys and on
terraces, Razort, Peridge, and Britwater are the dominant
soils.

The supply of ground water is not adequate for large
scale irrigation. A few of the larger streams furnish water
for small scale sprinkler irrigation. Domestic water sup-
plies come mainly from drilled and dug wells or in some
places from springs. The incorporated towns of Alpena,
Bellefonte, Bergman, Diamond City, Everton, Harrison,
Lead Hill, Omaha, and Valley Springs have public water
systems. Waterlines have been extended from Harrison
into a few rural areas. The water supply for livestock is
mainly from farm ponds and creeks.

Climate

Prepared by the National Climatic Center, Asheviile, North Carolina.

Table 2 gives data on temperature and precipitation
for the survey area as recorded at Harrison in the period
1951 to 1973. Table 3 shows probable dates of the first
freeze in fall and the last freeze in spring. Table 4 pro-
vides data on length of the growing season.

In winter the average temperature is 39 degrees F,
and the average daily minimum temperature is 27 de-
grees. The lowest temperature on record, which oc-
curred at Harrison on February 2, 1951, is -14 degrees.
In summer the average temperature is 77 degrees, and
the average daily maximum temperature is 89 degrees.
The highest recorded temperature, which occurred on
July 14, 1954, is 110 degrees.

Growing degree days are shown in table 2. They are
equivalent to ‘“‘heat units.” During the month, growing
degree days accumulate by the amount that the average
temperature each day exceeds a base temperature (50
degrees F). The normal monthly accumulation is used to
schedule single or successive plantings of a crop be-
tween the last freeze in spring and the first freeze in fall.

The total annual precipitation is 43 inches. Of this, 25
inches, or 60 percent, usually falls in April through Sep-
tember, which includes the growing season for most
crops. In 2 years out of 10, the rainfall in April through
September is less than 19 inches. The heaviest 1-day
rainfall during the period of record was 5.11 inches at
Harrison on April 3, 1957. Thunderstorms occur on about
60 days each year, and most occur in summer.

Average seasonal snowfall is 14 inches. The greatest
snow depth at any one time during the period of record
was 14 inches. On an average of 3 days, at least 1 inch
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of snow is on the ground. The number of such days
varies greatly from year to year.

The average relative humidity in midafternoon is about
50 percent. Humidity is higher at night, and the average
at dawn is about 80 percent. The sun shines 70 percent
of the time possible in summer and 50 percent in winter.
The prevailing wind is from the northwest. Average wind-
speed is highest, 10 miles per hour, in March.

How this survey was made

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

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

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

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

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

General soil map for broad land use
planning

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

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

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

The soils in the survey area vary widely in their poten-
tial for major land uses. Soil potential 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 prob-
lems that will persist even if such practices are used.

Each map unit is rated for cultivated crops, pasture
crops, woodland, and urban uses. Cultivated crops are
those grown extensively in the survey area. Pasture
crops include those grown for livestock forage produc-
tion. Woodland refers to areas of native or introduced
trees. Urban uses include residential, commercial, and
industrial developments.

Descriptions of map units

Areas dominated by deep, moderately
deep, and shallow, gently sloping to steep
soils; on mountainsides, hillsides, and
ridgetops

These map units make up 58 percent of the county.
They are in the northern, southwestern, and central parts
of the county. Map units 1 and 3 are in the Ozark
Highlands, and map unit 2 is in 'the Boston Mountains.
These units consist of loamy soils that are cherty or
stony. Slopes are mostly steep, but range to gently slop-
ing.

1. Arkana-Moko

Moderately deep and shallow, gently sloping to steep,
well drained cherty and stony soils formed in residuum
from limestone



This map unit is mostly in the northern part of the
county, on mountainsides and ridgetops in the Salem
Plateau. It makes up about 26 percent of the county. It is
about 38 percent Arkana soils, 26 percent Moko soils,
and 36 percent soils of minor extent.

Arkana and Moko soils are usually intermingled on the
same landscape and are well drained. Arkana soils are
moderately deep, and Moko soils are shallow. Arkana
soils have a surface layer of very dark grayish brown
cherty or very cherty silt loam. The subsoil is yellowish
red and yellowish brown clay and cherty clay. The under-
lying material is hard limestone. Moko soils are black
very stony silt loams about 11 inches thick over hard
limestone.

Minor in this unit are the very cherty Clarksville, Nixa,
and Noark soils on hillsides and ridgetops at higher ele-
vations. Also minor are intermingled areas of Rock out-
crop and Gassville soils on a similar landscape as the
Arkana and Moko soils.

Most of this unit is woodland of redcedar and low
grade hardwoods. Some moderately sloping and moder-
ately steep areas are pasture. Most of the acreage was
originally an open stand of hardwoods and redcedar with
prairie plants in the openings. The depth to rock, stones,
and slope are the main limitations for farming and for
most other uses.

This unit is not suited to cultivated crops. The potential
is fair to poor for pasture. The potential is poor for
woodland. Because the low strength, slopes, and depth
to rock are severe limitations that are difficult to over-
come, the potential is poor for residential and other com-
munity development (fig. 1).

2. Enders-Nella-Mountainburg

Deep and shallow, gently sloping to steep, well drained
stony soils formed in residuum from shale, colluvium from
sandstone, and residuum from sandstone

This map unit is in the southwestern part of the

county, on mountainsides in the Boston Mountains. It
makes up about 7 percent of the county. It is about 42
percent Enders soils, 30 percent Nella soils, 15 percent
Mountainburg soils, and 13 percent soils of minor extent
fig. 2).
( S!lEnd)ers, Nella, and Mountainburg soils are well drained
and have a stony surface layer. Enders soils are deep.
The surface layer is dark brown stony loam, and the
subsoil is yellowish red and red mottled silty clay and
clay. Nella soils are deep. The surface layer is brown
stony loam, and the subsoil is red stony clay loam that is
mottled in the lower part. Mountainburg soils are shallow.
The surface layer is very stony fine sandy loam that is
very dark grayish brown. The subsoil is very stony loam
that is yellowish brown in the upper part and strong
brown in the lower part.

Minor in this unit are the gently sloping to moderately
sloping Linker soils on mountaintops and ridgetops and
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the nearly level to gently sloping Leadvale soils on pla-
teaus and mountaintops. Also minor is Rock outcrop,
some of which forms prominent bluffs.

Most of this unit is woodland of low grade hardwoods
that provides wildlife habitat. Some of the less sloping
areas are pasture. Originally, Enders and Mountainburg
soils supported an open stand of hardwoods with prairie
plants in the openings, and Nella soils supported a
dense stand of hardwoods. Most of the best trees have
been cut. The harvesting left a stand of undesirable
species and young trees. Stones, slopes, the depth to
rock, and the clayey subsoil are the main limitations for
farming and for most other uses.

For the most part, this unit is not suited to cultivated
crops. The potential is fair to poor for pasture and wood-
land. Because the low strength, high shrink-swell poten-
tial, slopes, stones, and depth to bedrock are severe
limitations that are difficult to overcome, the potential is
poor for residential and other community development.

3. Clarksville-Nixa-Noark

Deep, moderately sloping to steep, somewhat excessive-
ly drained, moderately well drained, and well drained
very cherty soils formed in residuum from cherty lime-
stone

This map unit is mostly in an area that extends from
the northwestern part of the county to the east-central
part. It is on hillsides and ridgetops on a highly dissected
plateau in the Springfield Plateau (fig. 3).

This unit makes up about 25 percent of the county. It
is about 40 percent Clarksville soils, 25 percent Nixa
soils, 25 percent Noark soils, and 10 percent soils of
minor extent (fig. 4).

This unit is very cherty and is underlain by cherty
limestone. Clarksville soils are on steep hillsides and are
somewhat excessively drained. The surface layer is dark
brown very cherty silt loam. The subsoil is yellowish
brown, strong brown, and light brown very cherty silt
loam. Nixa soils are on ridgetops and are moderately
well drained. The surface layer is dark grayish brown
very cherty silt loam. The upper part of the subsoil is
yellowish brown very cherty silt loam. The lower part is a
compact and brittle fragipan. The pan is mottled strong
brown and pale brown very cherty silt loam. Noark soils
are on ridgetops and are well drained. The surface layer
is dark grayish brown very cherty silt loam. The subsaoil is
yellowish red, red, and dark red very cherty clay.

Minor in this unit are the Arkana and Moko soils on
slightly lower elevations and the Razort and Britwater
soils along flood plains and stream terraces.

Most of the moderately sloping and moderately steep
areas of this unit are used for pasture, and most steep
areas are woodland of mixed hardwoods. Most of the
acreage was originally mixed hardwoods. Slope and high
chert content are the main limitations for farming and for
most other uses.
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This unit has poor potential for cultivated crops and
fair to poor potential for pasture. The potential is fair for
woodland. Clarksville soils have poor potential for resi-
dential and other community development because of
slope. Nixa soils have fair potential for residential and
community development because of slope and small
stones. Noark soils have fair to poor potential for resi-
dential and other community development because of
the slope, small stones, and the low strength.

Areas dominated by deep, moderately
deep, and shallow, nearly level to
moderately steep soils; on hillsides,
ridgetops, mountains, and broad uplands
and plateaus

These soil units make up 40 percent of the county.
They are in the southern, central, and northwestern parts
of the county. Map units 4, 5, and 7 are in the Ozark
Highlands, and map units 6 and 8 are in the Boston
Mountains. These map units consist of loamy soils that
are gravelly, cherty, or stony in places. They are nearly
level to moderately steep.

4. Noark-Nixa

Deep, gently sloping to moderately steep, well drained
and moderately well drained very cherly soils formed in
residuum from cherty limestone

This map unit extends through the county from the
northwest to southwest and is on ridgetops and hillsides
on the Springfield Plateau. It makes up about 21 percent
of the county. It is about 50 percent Noark soils, 40
percent Nixa soils, and 10 percent soils of minor extent.

Noark soils are well drained and moderately perme-
able. The surface layer is dark grayish brown very cherty
silt loam. The subsoil is yellowish red, red, and dark red
very cherty clay. Nixa soils are moderately well drained
and very slowly permeable. The surface layer is dark
grayish brown very cherty silt loam. The upper part of
the subsoil is yellowish brown very cherty silt loam. The
lower part is a compact and brittle fragipan. The pan is
mottled strong brown and pale brown very cherty silt
loam. Noark and Nixa soils are underlain by cherty lime-
stone.

Minor in this unit are the somewhat excessively
drained, steep Clarksville soils, the Arkana and Moko
soils on lower elevations, and the Razort, Britwater, and
Peridge soils on flood plains and stream terraces.

Most of this unit is used for pasture, hay, and urban
development. Some areas are used as woodiand and
wildlife habitat. Most of the acreage was originally in
hardwoods. The slope, high chert content, and slow per-
meability are moderate limitations for farming and for
most other uses.

This unit has poor to fair potential for cultivated crops
and fair potential for pasture and hay. It has fair potential
for woodland. Because the high chert content, slope,
and low strength are moderate limitations that can usual-
ly be overcome, the potential is fair for residential and
other community development.

5. Captina-Nixa

Moderately deep and deep, nearly level to gently slop-
ing, moderately well drained loamy and very cherly soils
formed in loamy material over limestone and residuum
from limestone

This map unit is in a single area near the central part
of the county, on a broad upland on the Springfield
Plateau.

This unit makes up about 1 percent of the county. It is
about 63 percent Captina soils, 25 percent Nixa soils,
and 12 percent soils of minor extent.

These soils are moderately well drained. Captina soils
are moderately deep and deep. The surface layer is dark
grayish brown silt loam. The upper part of the subsoil is
strong brown silty clay loam. The lower part is a compact
and brittle fragipan. The pan is mottled silty clay loam.
Nixa soils are deep. The surface layer is dark grayish
brown very cherty silt loam. The upper part of the subsoil
is yellowish brown very cherty silt loam. The lower part is
a compact and brittle fragipan. The pan is mottled strong
brown and pale brown very cherty silt loam. The underly-
ing material is cherty limestone.

Of minor extent in this unit are the very cherty Noark
and Clarksville soils. Noark soils are well drained and are
on gently sloping to moderately steep hillsides and ridge-
tops. The Clarksville are somewhat excessively drained
soils on steep hillsides.

Most of this unit is used for pasture and hay. Original-
ly, most of the acreage was in hardwoods. The slope
and chert content are moderate limitations for farming
and for most other uses.

The Captina soils have fair to good potential for culti-
vated crops, and Nixa soils have fair potential because
of the high chert content and slopes. This unit has fair
potential for woodland, and fair to good potential for
pasture and hay. Because the depth to rock, low
strength, and high chert content are moderate limitations
that can usually be overcome, the potential is fair for
residential and other community development.

6. Mountainburg-Linker-Leadvale

Shallow, moderately deep, and deep, gently sloping to
moderalely sleep, well drained and moderately well
drained loamy soils formed in residuum from sandstone
and siltstone

This map unit is mostly in the southwestern part of the
county, in the Boston Mountains. One area is on a



mountaintop, and the other areas are at lower eleva-
tions.

This unit makes up about 9 percent of the county. It is
about 38 percent Mountainburg soils, 18 percent Linker
soils, 8 percent Leadvale soils, and 36 percent soils of
minor extent.

Mountainburg soils are shallow and well drained. The
surface layer is very dark grayish brown fine sandy loam
that is very gravelly or very stony. The subsoil is yellow-
ish brown or strong brown very stony loam. Linker soils
are moderately deep and well drained. The surface layer
is dark grayish brown fine sandy loam that is gravelly or
stony in places. The subsoil is yellowish red sandy clay
loam that is mottled in the lower part. Leadvale soils are
deep and moderately well drained. The surface layer is
brown silt loam. The upper part of the subsoil is yellow-
ish brown and strong brown silt loam and silty clay loam.
The lower part is a mottled, compact and brittle silty clay
loam fragipan.

Minor in this unit are the Cane soils on similar land-
scapes, the very slowly permeable Enders soils on
ridges and hillsides, the deep, stony Nella soils on hill-
sides, and the very cherty Noark soils on hilisides and
ridgetops.

Most of this unit is now used for pasture and hay.
Some areas are woodland of low grade hardwoods.
Most of the less sloping, gravel free areas, however,
were cultivated for 40 to 80 years. Most of the acreage
was originally hardwood forest and small intermingled
areas of prairie vegetation. Depth to rock is a severe
limitation for farming and most other uses on Moun-
tainburg soils. The slope is a moderate limitation for
farming and most other uses on Linker and Leadvale
soils.

The Mountainburg soils are not suited to cultivated
crops. Surface stones, droughtiness, and the very severe
erosion hazard are the main limitations. Linker soils have
fair or poor potential for cultivated crops because of the
severe to very severe erosion hazard and the gravelly
and stony surfaces. Leadvale soils have fair potential for
cultivated crops because of the severe erosion hazard.
This unit has good to poor potential for pasture and hay.
It has fair to poor potential for woodland. The potential
for residential and community development is poor in
Mountainburg soils because of stones and depth to rock
and is fair in Linker and Leadvale soils.

7. Boden-Portia

Deep, gently sloping to moderately steep, well drained
loamy and stony soils formed mostly in residuum from

sandstone

These steep soils are in the southeastern part of the
county, on hillsides on the Springfield Plateau.

This map unit makes up about 4 percent of the county.
It is about 60 percent Boden soils, 15 percent Portia
soils, and 25 percent soils of minor extent.
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Boden and Portia soils are well drained. Boden soils
have a surface layer of dark grayish brown stony sandy
loam. The subsoil is mostly red and mottled red and
strong brown sandy clay and clay. Portia soils have a
brown sandy loam surface layer. The subsoil is mostly
red sandy clay loam.

Minor in this unit are the cherty Arkana soils on hill-
sides and the stony, shallow Moko soils on ridges and
hillsides. Also minor are the Razort soils on flood plains
and the Britwater soils on stream terraces.

Most of this unit is used for pasture, hay, and hard-
woods. Most of the acreage was originally in mixed hard-
woods. Slopes, stones, and erosion are the main limita-
tions for farming and for most other uses.

Boden soils have poor potential for cultivated crops
and fair potential for pasture and hay. The potential is
fair for woodland, and for most residential and communi-
ty development. Portia soils have fair to poor potential
for cultivated crops, fair potential for woodland, and good
potential for pasture and hay. Potential is fair to good for
most residential and community development.

8. Cane-Leadvale-Linker

Deep and moderately deep, nearly level to moderately
sloping, well drained and moderately well drained loamy
soils formed in residuum from sandstone and siltstone

This map unit is in the southern part of the county, on
a broad plateau in the Boston Mountains (fig. 5).

This map unit makes up about 5 percent of the county.
it is about 35 percent Cane soils, 16 percent Leadvale
soils, 12 percent Linker soils, and 37 percent soils of
minor extent.

Cane soils are deep and well drained. The surface
layer is dark brown loam. The upper part of the subsoil is
yellowish red clay loam. The lower part is a compact and
brittle fragipan. The pan is mottled clay loam. Leadvale
soils are deep and moderately well drained. The surface
layer is brown silt loam. The upper part of the subsoil is
yellowish brown and strong brown silt loam and silty clay
loam. The lower part is a mottled, compact and brittle
silty clay loam fragipan. Linker soils are moderately deep
and well drained. The surface layer is dark grayish brown
fine sandy loam. The subsoil is yellowish red sandy clay
loam that is mottled in the lower part.

Minor in this unit are the shallow Mountainburg soils,
the deep silty Peridge soils, the very cherty Noark soils,
the very slowly permeable Enders soils, and the Razort
soils on narrow flood plains.

Most of this unit is now used for pasture and hay, but
it was cultivated for 40 to 80 years. Most of the acreage
was originally a stand of hardwoods. Slopes, wetness,
and the moderate depth to rock in places are moderate
limitations for farming and for most other uses.

Cane soils have fair or poor potential for cultivated
crops because of the severe or very severe erosion
hazard. Leadvale soils have fair or good potential for
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cultivated crops because of the severe erosion hazard.
Linker soils have fair potential for cultivated crops be-
cause of the severe erosion hazard. The potential is fair
to good for pasture and hay. It is fair for woodland.
Because the low strength, wetness, and moderate depth
to rock are moderate limitations that can usually be over-
come, the potential is fair for residential and other com-
munity development.

Areas dominated by deep, level to gently
sloping soils; on flood plains and stream
terraces

This map unit makes up 2 percent of the county. It is
along Crooked Creek in the south-central part of the
county and along Long Creek in the west-central part of
the county. This unit consists of loamy soils in the Ozark
Highlands. It is level to gently sloping.

9. Razort-Peridge

Deep, level to gently sloping, well drained loamy soils
formed in loamy alluvium and ofd alluvium or residuum
from limestone

This map unit is on flood plains, stream terraces, and
uplands along Crooked Creek and Long Creek. It makes
up about 2 percent of the county. It is about 50 percent
Razort soils, 35 percent Peridge soils, and 15 percent
soils of minor extent.

Razort soils are on flood plains. The surface layer is
dark brown loam. The subsoil is dark brown silt loam and
gravelly silt loam. Peridge soils are on stream terraces
and uplands. The surface layer is dark brown silt loam.
The subsoil is mottled yellowish red and yellowish brown
silt loam, silty clay loam, and silty clay.

Of minor extent in this unit are the gravelly Britwater
soils on stream terraces, gravel bars, and sandy and
gravelly overwash.

Most of this unit is now used for pasture and hay (fig.
6), but it was cultivated for 60 to 90 years. Most of the
acreage was originally a dense stand of mixed hard-
woods. Flooding and erosion are the main limitations for
farming and for most other uses.

This unit has good potential for pasture and hay, and
fair to good potential for woodland. Because of the flood
hazard, Razort soils have poor potential for cultivated
crops and most residential and community development.
Peridge soils have fair to good potential for cultivated
crops and fair potential for most residential and commu-
nity development.

Broad land use considerations

The map units in the county vary widely in their poten-
tial for the main land uses. The ratings of soil potential
reflect the cost of measures needed to overcome limita-
tions, problems that occur after those measures have

been taken, and limitations that are impractical to over-
come, such as poor potential for tree growth. The ratings
do not consider the location as related to existing roads
and other facilities.

Each map unit is rated for cuitivated crops, pasture,
woodland, and urban use. Only a small acreage of culti-
vated crops is grown in the county. The ratings for culti-
vated crops indicate the potential for crops, home gar-
dens, orchards, lawns, flowers, and shrubs. Pasture is
land in improved grasses, such as tall fescue or bermu-
dagrass. Woodland is land supporting a stand of trees.
Urban use includes residential, commercial, and industri-
al land use.

Parts of the Captina-Nixa, Mountainburg-Linker-Lead-
vale, Razort-Peridge, and Cane-Leadvale-Linker map
units have good potential for cultivated crops if erosion
is controlled. The rest of the county has mostly poor
potential for cultivated crops, except for scattered small
areas throughout the county that have fair or good po-
tential. Steep slopes, coarse fragments, and depth to
bedrock are the main limiting factors for cultivated crops.
All of the Razort-Peridge unit and part of the Captina-
Nixa, Mountainburg-Linker-Leadvale, Boden-Portia, and
Cane-Leadvale-Linker units have good potential for pas-
ture. The rest of the county has fair to poor potential for
pasture, mostly because of steep slopes, coarse frag-
ments, and shallowness over bedrock.

Part of the Razort-Peridge unit has good potential for
woodland. The Arkana-Moko unit has poor potential. The
rest of the county has fair to poor potential. Slope and
stones limit the use of equipment in many areas. In
some areas tree growth is slow because of low water
holding capacity caused by the shallowness over bed-
rock, coarse fragments, or plastic clay subsoil.

About 14,067 acres has been developed for urban use
in Boone County (72). Part of the Boden-Portia and
Razort-Peridge units has good potential for urban use.
The rest of the county has fair to poor potential. Most of
the limitations are caused by shallowness over bedrock,
low strength, high shrink-swell potential, flood hazard,
and slope. Generally, the soils that have good potential
for urban use also have good potential for cultivated
crops and other agricultural use. Proper engineering
design can overcome many limitations for urban devel-
opment.

Soil maps for detailed planning

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



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

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

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

Soils of one series can differ in texture of the surface
layer or of the underlying material. They also can differ in
slope, stoniness, salinity, wetness, degree of erosion,
and other characteristics that affect their use. On the
basis of such differences, a soil series is divided into so//
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, Noark very cherty silt loam,
8 to 20 percent slopes, is one of several phases in the
Noark series.

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

A soil complex consists of two or more soils in such
an intricate pattern or in such small areas that they
cannot be shown separately on the soil maps. The pat-
tern and proportion of the soils are somewhat similar in
all areas. Arkana-Moko complex, 3 to 8 percent slopes,
is an example.

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

Not all units in this survey area have been mapped
with the same degree of detail. Broadly defined units are
likely to be larger and to vary more in composition than
units mapped in greater detail. Composition has been
controlled well enough, however, for the expected use of
‘the soils. The broadly defined units are indicated by an
asterisk that follows the map unit name on the soil
legend.

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

Table 5 gives the acreage and proportionate extent of
each map unit. Other tables (see “Summary of tables”)
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give properties of the soils and the limitations, capabili-
ties, and potentials for many uses. The Glossary defines
many of the terms used in describing the soils.

Soil descriptions

1—Arkana cherty silt loam, 3 to 8 percent slopes.
This moderately deep, well drained, gently sloping soil is
on uplands. Slopes are smooth and convex. Individual
areas range from about 5 to 30 acres.

Typically the surface layer is very dark grayish brown
cherty silt loam about 3 inches thick. The next layer is
dark brown very cherty silt loam to a depth of about 6
inches. The subsoil is yellowish red cherty clay to a
depth of about 10 inches, yellowish red clay to 18
inches, and yellowish brown clay to 28 inches. Below
this is hard level-bedded limestone.

Included in mapping are areas of similar soils that
have lighter colors, have less chert in the surface layer,
and are deeper than 45 inches to bedrock. Also included
are small areas of Moko and Gassville soils.

This soil is moderate in natural fertility and organic
matter content. It is medium acid to mildly alkaline in the
surface layer and strongly acid to moderately alkaline in
the subsoil. Permeability is very slow, and the available
water capacity is low. Tilth is good, but the cherty sur-
face limits the use of some farming implements. The root
zone is moderately deep and can be penetrated to the
clayey subsoil, which somewhat restricts further penetra-
tion.

This soil has poor potential for cultivated crops. The
main use is pasture. Runoff is medium to rapid. Erosion
is a very severe hazard if cultivated crops are grown.
Under good management that includes minimum tillage
and contour cultivation and terraces, clean tilled crops
that leave large amounts of residue can be grown occa-
sionally. A cropping system that keeps a close growing
cover crop on the soil most of the time is essential.
Potential is fair for hay and pasture. Suitable pasture
plants are tall fescue, bermudagrass, lespedeza, and
white clover.

This soil has poor potential for woodland. Equipment
limitations and seedling mortality are moderate.

The potential is poor for most urban use. Low strength
and shrink-swell potential are severe limitations for dwell-
ings, roads and streets, and light industry. These limita-
tions can usually be overcome by proper engineering
design and installation procedures. Very slow permeabil-
ity and depth to bedrock are severe limitations for septic
tank absorption fields. These limitations are difficult or
impractical to overcome.

The capability unit is IVe-2. The woodland suitability
group is 5c8.

2—Arkana very cherty silt loam, 8 to 12 percent
slopes. This moderately deep, well drained, moderately
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sloping soil is on uplands. Slopes are smooth and
convex. Individual areas range from about 5 to 30 acres.

Typically the surface layer is very dark grayish brown
very cherty silt loam about 3 inches thick. The next layer
is dark brown very cherty silt ioam to a depth of about 5
inches. The subsoil is yellowish red cherty clay to a
depth of about 10 inches and yellowish red clay to 28
inches. Below this is hard level-bedded limestone.

Included in mapping are areas of similar soils that
have lighter colors, have less chert in the surface layer,
and are deeper than 45 inches to bedrock. Also included
are small areas of Moko and Gassville soils.

This soil is moderate in natural fertility and organic
matter content. It is medium acid to mildly alkaline in the
surface layer and strongly acid to moderately alkaline in
the subsoil. Permeability is very slow, and the available
water capacity is low. Tilth is good, but the very cherty
surface limits the use of some farming implements. The
root zone is moderately deep and can be penetrated to
the clayey subsoil, which somewhat restricts further pen-
etration.

This soil is not suited to cultivated crops. It is now
mostly pasture, for which the potential is fair. Suitable
pasture plants are tall fescue, bermudagrass, lespedeza,
and white clover.

Potential is poor for woodland. Equipment limitations
and seedling mortality are moderate.

This soil has poor potential for most urban use. The
low strength and shrink-swell potential are severe limita-
tions for dwellings, roads and streets, and light industry.
These limitations can usually be overcome by proper
engineering design and installation. Very slow permeabil-
ity and depth to bedrock are severe limitations for septic
tank absorption fields. These limitations are difficult or
impractical to overcome.

The capability unit is Vie-1. The woodland suitability
group is 5c8.

3—Arkana-Moko complex, 3 to 8 percent slopes.
This map unit consists of areas of Arkana and Moko soils so
small and intermingled that they could not be mapped
separately. It occurs as small areas of about 10 to 50
acres on ridges and side slopes. Slopes are uneven and
convex. Individual areas of each soil are about one-half
acre to 4 acres.

The Arkana soil makes up about 55 percent of each
mapped area. Typically the surface layer is very dark
grayish brown very cherty silt loam about 3 inches thick.
The next layer is dark brown very cherty silt loam to a
depth of about 6 inches. The subsoil is yellowish red
cherty clay to a depth of about 10 inches, yellowish red
clay to 18 inches, and yellowish brown clay to 28 inches.
Below this is hard level-bedded limestone.

The Arkana soil is moderate in natural fertility and
organic matter content. It is medium acid to mildly alka-
line in the surface layer and strongly acid to moderately
alkaline in the subsoil. Permeability is very slow, and

available water capacity is low. Tilth is good, but the very
cherty surface layer limits the use of farming implements.
The root zone is moderately deep and can be penetrat-
ed to the clayey subsoil, which somewhat restricts fur-
ther penetration.

The Moko soil makes up about 40 percent of each
mapped area. Typically it is black very stony silt loam
about 11 inches thick over hard limestone.

The Moko soil is moderate in natural fertility and or-
ganic matter content. It is neutral or mildly alkaline
throughout. Permeability is moderate, and available
water capacity is very low.

The remaining 5 percent of this unit consists of Rock
outcrop and soils that are deeper than 45 inches to
bedrock but are otherwise similar to the Arkana soils.

These soils are not suited to cultivated crops. They
are mainly woodland of low grade hardwoods and cedar.
Some areas are pasture. The Arkana soil has fair poten-
tial for pasture. Suitable pasture plants are tall fescue,
bermudagrass, lespedeza, and white clover. The Moko
soil is not suited to pasture and should not be cleared of
native vegetation because of the very severe erosion
hazard.

The Arkana soil has poor potential for woodland.
Equipment limitations and seedling mortality are moder-
ate.

The Moko soil has poor potential for woodland. Equip-
ment limitations are severe, and seedling mortality and
erosion hazard are moderate.

The Arkana soil has poor potential for most urban use.
L.ow strength and shrink-swell potential are severe limita-
tions for dwellings, roads and streets, and light industry.
These limitations can usually be overcome by proper
engineering design and installation. Very slow permeabil-
ity and depth to rock are severe limitations for septic
tank absorption fields. These limitations are difficult or
impractical to overcome. The Moko soil has poor poten-
tial for most urban use. Depth to rock and large stones
are severe limitations for dwellings, industrial sites, local
roads and streets, and septic tank absorption fields.
These limitations are difficult or impractical to overcome.

The capability unit is Vis-1. The woodland suitability
group is 5¢8 for Arkana soil and 5x3 for Moko soil.

4—Arkana-Moko complex, 8 to 20 percent slopes.
This map unit consists of areas of Arkana and Moko soils so
small and intermingled that they could not be mapped
separately. It occurs as large areas of about 20 to 200
acres on ridges and hillsides. Slopes are uneven and
convex and include rock ledges. Individual areas of each
soil are about 1 to 4 acres.

The Arkana soil makes up about 50 percent of each
mapped area. Typically the surface layer is very dark
grayish brown very cherty silt loam about 3 inches thick.
The next layer is dark brown very cherty silt loam to a
depth of about 6 inches. The subsoil is yellowish red
cherty clay to a depth of about 10 inches, yellowish red
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clay to 18 inches, and yellowish brown clay to 28 inches.
Below this is hard level-bedded limestone.

The Arkana soil is moderate in natural fertility and
organic matter content. It is medium acid to mildly alka-
line in the surface layer and strongly acid to moderately
alkaline in the subsoil. Permeability is very slow, and
available water capacity is low. The soils have good tiith,
but the very cherty surface layer limits the use of tillage
implements. The root zone is moderately deep and can
be penetrated to the clayey subsoil, which somewhat
restricts further penetration.

The Moko soil makes up about 40 percent of each
mapped area. Typically, it is black very stony silt loam
about 11 inches thick over hard limestone.

Moko soils are moderate in natural fertility and organic
matter content. They are neutral or mildly alkaline
throughout. Permeability is moderate, and available
water capacity is very low.

The remaining 10 percent of this unit consists of areas
of Clarksville and Noark soils, Rock outcrop, and soils
that are similar to Arkana soils, except that they are
deeper than 45 inches to bedrock.

These soils are not suited to cultivated crops. They
are mainly woodland of low grade hardwoods and cedar.
Some areas are pasture. The Arkana soil has fair poten-
tial for pasture. Adapted pasture plants include tall
fescue, bermudagrass, lespedeza, and white clover. The
Moko soil is not suited to pasture and should not be
cleared of native vegetation because of the very severe
erosion hazard.

The Arkana soil has poor potential for woodland.
Equipment limitations and seedling mortality are moder-
ate. The Moko soil has poor potential for woodland.
Equipment limitations and the erosion hazard are severe,
and seedling mortality is moderate.

The Arkana soil has poor potential for most urban use.
The low strength and shrink-swell potential are severe
limitations for dwellings, roads and streets, and .light in-
dustry. Slope is also a severe limitation for light industry.
These limitations can usually be overcome by proper
engineering design and installation. Very slow permeabil-
ity and depth to rock are severe limitations for septic
tank absorption fields. These limitations are difficult or
impractical to overcome.

The Moko soil has poor potential for most urban use.
Depth to rock and large stones are severe limitations for
dwellings, light industry, local roads and streets, and
septic tank absorption fields. Slope is also a severe
limitation for light industry. These limitations are difficult
or impractical to overcome.

The capability unit is Vils-1. The woodland suitability
group is 5c9 for Arkana soils and 5x3 for Moko soils.

s—Arkana-Moko complex, 20 to 40 percent slopes.

This map unit consists of areas of Arkana and Moko soils so
small and intermingled that they could not be mapped
separately. Areas are long and narrow and about 15 to 90

SOIL SURVEY

acres on hillsides. Slopes are uneven and convex and
include rock ledges. Individual areas of each soil are about
3 to 5 acres.

The Arkana soil makes up about 55 percent of each
mapped area. Typically the surface layer is very dark
grayish brown very cherty silt loam about 3 inches thick.
The next layer is dark brown very cherty silt loam to a
depth of about 6 inches. The subsoil is yellowish red
cherty clay to a depth of about 10 inches, yellowish red
clay to 18 inches, and yellowish brown clay to 28 inches.
Below this is hard, level-bedded limestone.

The Arkana soil is moderate in natural fertility and
organic matter content. It is medium acid to mildly alka-
line in the surface layer and strongly acid to moderately
alkaline in the subsoil. Permeability is very slow, and
available water capacity is low. The soils have good tilth,
but the very cherty surface layer and slopes limit the use
of some farming implements. The root zone is moderate-
ly deep and can be penetrated to the clayey subsoil,
which somewhat restricts further penetration.

The Moko soil makes up about 35 percent of each
mapped area. Typically it is black very stony silt loam
about 11 inches.thick over hard limestone.

The Moko soil is moderate in natural fertility and or-
ganic matter content. It is neutral or mildly alkaline
throughout. Permeability is moderate, and available
water capacity is very low.

The remaining 10 percent of this unit consists of areas
of Clarksville and Noark soils, Rock outcrop, and soils
that are deeper than 45 inches to bedrock but are other-
wise similar to Arkana soils.

These soils are not suited to cultivated crops. They
are mainly woodland of low grade hardwoods and cedar.
They also provide wildlife habitat.

These soils are not suited to pasture. They should not
be cleared of native vegetation because of the very
severe erosion hazard.

The Arkana soil has poor potential for woodland.
Equipment limitations and seedling mortality are severe,
and erosion hazard is moderate. The Moko soil has poor
potential for woodland. Equipment limitations and ero-
sion hazard are severe, and seedling mortality is moder-
ate.

The Arkana soil has poor potential for most urban use.
The slope, low strength, and shrink-swell poténtial are
severe limitations for dwellings, light industry, and roads
and streets. The very slow permeability, depth to rock,
and slope are severe limitations for septic tank absorp-
tion fields. These limitations are difficult or impractical to
overcome.

The Moko soil has poor potential for most urban use.
Depth to rock, large stones, and slope are severe limita-
tions for dwellings, light industry, local roads and streets,
and septic tank absorption fields. These limitations are
difficult or impractical to overcome.

The capability unit is Vlis-1. The woodland suitability
group is 5x3.
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6—Boden stony sandy loam, 8 to 20 percent
slopes. This deep, well drained, moderately sloping to
moderately steep soil is on hillsides. It occurs as long,
narrow areas paralleling streams. Slopes are short,
uneven, and convex. Individual areas range from about
20 to 200 acres.

Typically the surface layer is dark grayish brown stony
sandy loam about 3 inches thick. The subsurface layer is
brown stony sandy loam to a depth of about 8 inches.
The subsoil is yellowish red sandy clay loam to a depth
of about 12 inches, red sandy clay to 28 inches, and red,
strong brown, and grayish brown mottled clay that ex-
tends to 48 inches. Below this is hard level-bedded
sandstone.

Included in mapping are small areas of Noark, Portia,
Boden Variant, Moko, and Razort soils. Also included are
Rock outcrop and small areas where bedrock is more
than 60 inches deep.

This soil is low in natural ferlility and organic matter
content. Unless limed, it is very strongly acid or strongly
acid throughout. Permeability is moderately slow, and the
available water capacity is medium. The root zone is
moderately deep and is easily penetrated.

The potential for cultivated crops is poor. Tillage
equipment is difficult to use because of surface stones
and slopes. Most areas are woodland of low grade hard-
woods. The potential for pasture is fair. This soil is best
suited to pasture, woodland, and wildlife habitat. Runoff
is rapid and the erosion hazard is severe. Suitable pas-
ture plants include tall fescue, white clover, and lespe-
deza.

This soil has fair potential for red oak, white oak,
shortleaf pine, and loblolly pine. The equipment limitation
and the erosion hazard are moderate.

The potential is poor for most urban use. Low strength
is a severe limitation for dwellings and roads and streets.
Low strength and slope are severe limitations for light
industry. These limitations can be overcome with proper
engineering design and careful installation. The depth to
rock and moderately slow permeability are severe limita-
tions for septic tank absorption fields. These limitations
are difficult or impractical to overcome.

The capability unit is Vis-2. The woodland suitability
group is 4x8.

7—Boden Variant-Rock outcrop complex, 20 to 40
percent slopes. This map unit consists of areas of Boden
Variant soil and Rock outcrop so intermingled that they
could not be mapped separately. It occurs as long, narrow
areas of 20 to 120 acres on hillsides paralleling streams.
Slopes are short, uneven, and convex. Individual areas
of each soil are about one-fourth acre to 4 acres.

The Boden Variant soil makes up about 65 percent of
each mapped area. Typically the surface layer is dark
grayish brown stony sandy loam about 2 inches thick.
The subsurface layer is brown stony sandy loam to a
depth of about 9 inches. The subsoil is strong brown

11

sandy clay loam to a depth of about 12 inches, yellowish
red sandy clay to 26 inches, and yellowish red and
strong brown sandy clay to 32 inches. Below this is hard
sandstone.

The Boden Variant soil is low in natural fertility and
organic matter content. It is very strongly acid or strongly
acid throughout, unless the surface layer has been
limed. Permeability is moderately slow, and the available
water capacity is low. The root zone is moderately deep
and is easily penetrated.

Rock outcrop makes up about 20 percent of each
mapped area. Typically it is exposed sandstone or lime-
stone covered in places with 1 t0 3 inches of sandy
loam.

The remaining 15 percent of this unit consists of small
areas of Noark, Portia, Boden, Moko, and Razort soils.

Borden Variant and Rock outcrop are not suited to
cultivated crops. They are mainly woodland of low grade
hardwoods and redcedar. Potential is poor for pasture
and hay. Surface stones and the slope limit the use of
tillage equipment. Suitable pasture plants are tall fescue,
lespedeza, and white clover.

Potential is fair for red oak, white oak, shortleaf pine,
and loblolly pine. The main concerris in woodland use
and management are severe equipment limitations and
the erosion hazard.

The potential is poor for most urban use. Low strength
and slope are severe limitations for dwellings, roads and
streets, and light industry. The depth to rock, moderately
slow permeability, and slope are severe limitations for
septic tank absorption fields. These limitations are diffi-
cult or impractical to overcome.

The capability unit is Vlls-1. The woodland suitability
group is 4x8.

8—Britwater gravelly silt loam, 3 to 8 percent
slopes. This deep, well drained, gently sloping soil is on
stream terraces and uplands. Slopes are smooth and
convex. Individual areas range from about 5 to 30 acres.

Typically the surface layer is brown gravelly silt loam
about 7 inches thick. The subsoil is reddish brown grav-
elly silt loam to a depth of about 12 inches, yellowish red
gravelly silty clay loam to 34 inches, and red very gravel-
ly clay loam or very gravelly silty clay that extends to 72
inches or more.

Included in mapping are small areas of Peridge and
Razort soils and narrow escarpments.

Natural fertility and organic matter content are moder-
ate. This soil is medium acid or strongly acid throughout.
Permeability is moderate, and the available water capac-
ity is medium. Tilth is good, and the soil can be worked
throughout a wide range of moisture content. Gravel is a
slight hindrance in tillage. The root zone is deep and is
easily penetrated.

This soil has fair potential for cultivated crops. Suitable
crops are corn, soybeans, and small grain. The severe
erosion hazard is the main limitation when cultivated
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crops are grown. This soil is mainly used for pasture and
hay, for which it has good potential. Suitable pasture
plants include bermudagrass, tall fescue, white clover,
and lespedeza. With good management that includes
terraces and contour cultivation, clean tilled crops that
leave large amounts of residue can be safely grown year
after year on the less sloping parts. Management will
need to be intensified as slope length and gradient in-
crease.

Potential is fair for growing shortleaf pine, loblolly pine,
red oak, and eastern redcedar. There are no significant
limitations for woodland use and management.

This soil has fair potential for most urban use. There
are no significant limitations for dwellings and local roads
and streets. Slope is a moderate limitation for light indus-
try. This limitation can be overcome by proper engineer-
ing design and careful installation. Moderate permeability
is a moderate limitation for septic tank absorption fields.
This limitation can be overcome through expanding the
size of the absorption field.

The capability unit is llle-2. The woodland suitability

group is 307.

9—Britwater gravelly siit loam, 8 to 12 percent
slopes. This deep, well drained, moderately sloping soil
is on stream terraces and uplands. Slopes are smooth
and convex. Individual areas range from about 5 to 20
acres.

Typically the surface layer is brown gravelly silt loam
about 7 inches thick. The subsoil is reddish brown grav-
elly silt loam to a depth of about 12 inches, yellowish red
gravelly silty clay loam to 34 inches, and red very gravel-
ly clay loam or very gravelly silty clay that extends to 72
inches or more.

Included in mapping are areas of Noark soils, small
areas similar to Britwater soils that are less than 5 feet
deep to bedrock, a few shallow gullies, areas where
plowing has mixed the surface layer and subsoil material,
and narrow escarpments.

Natural fertility and organic matter content are moder-
ate. This soil is medium acid or strongly acid throughout.
Permeability is moderate, and available water capacity is
medium. Tilth is good, and the soil can be worked
throughout a wide range of moisture content. Gravel is a
slight hindrance to tillage operations. The root zone is
deep and is easily penetrated.

This soil has poor potential for cultivated crops be-
cause of the slope, medium runoff, and very severe
erosion hazard. Suitable crops include small grain. This
soil is mainly used for pasture and hay, for which it has
good potential. Suitable pasture plants include bermuda-
grass, tall fescue, lespedeza, white clover, and bahia-
grass. Under good management that includes terraces
and contour cultivation, sown crops can be grown occa-
sionally in a cropping system that includes close growing
cover most of the time. Management will need to be
intensified as slope length and gradient increase.

SOIL SURVEY

Potential is fair for shortleaf pine, loblolly pine, red
oak, and eastern redcedar. There are no significant limi-
tations for woodland use and management.

This soil has fair potential for most urban use. The
slope is a moderate limitation for dwellings and roads
and streets. It is a severe limitation for light industry. This
limitation can be overcome by proper engineering design
and careful installation. Slope and moderate permeability
are moderate limitations for septic tank absorption fields,
but these limitations can be overcome by good design.

The capability unit is IVe-1. The woodland suitability
group is 307.

10—Cane loam, 3 to 8 percent slopes. This deep,
moderately well drained, gently sloping soil is on broad
uplands. Slopes are smooth and convex. Individual areas
range from about 30 to a few hundred acres.

Typically the surface layer is dark brown loam about 8
inches thick. The subsoil is yellowish brown loam to a
depth of about 16 inches, yellowish red clay loam to 43
inches, and a compact and brittle fragipan to 72 inches.
The pan is mottled red, dark red, and gray clay loam.

Included in mapping are areas similar to Cane soils
that are less than 60 inches or more than 90 inches
deep over bedrock, and gravelly spots. Also included are
areas of Linker and Noark soils, gullies, and eroded
spots where plowing mixes the surface layer and subsoil.

Natural fertility and organic matter content are low.
Except in areas that have been limed, this soil is slightly
acid or medium acid in the surface layer and strongly
acid or very strongly acid in the subsoil. Permeability is
moderate above the fragipan and slow in the fragipan.
The available water capacity is medium. This soil has
good tilth and can be worked throughout a wide range of
moisture content. Roots and water easily penetrate to
the fragipan, which restricts further penetration.

This soil has fair potential for cultivated crops. Severe
erosion is the main limitation when cultivated crops are
grown. Suitable crops include corn, soybeans, small
grain, and truck crops. The soil is mainly used for hay
and pasture, for which the potential is fair. Suitable pas-
ture plants include tall fescue, white clover, lespedeza,
and bermudagrass. With good management that includes
contour cultivation and terraces, clean tilled crops that
leave large amounts of residue can be safely grown year
after year in the less sloping areas. Management will
need to be intensified as slope length and gradient in-
crease.

Potential is fair for shortleaf pine, loblolly pine, and
sweetgum. There are no significant limitations for wood-
land use and management.

This soil has fair potential for most urban use. Wet-
ness is a moderate limitation for dwellings. Wetness and
slope are moderate limitations for light industry. Low
strength is a moderate limitation for local roads and
streets. These limitations can be overcome by proper
engineering design and careful installation and by drain-
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age projects where needed. Slow permeability in the
fragipan is a severe limitation for septic tank absorption
fields. This limitation can usually be overcome by in-
creasing the size of the absorption area.

The capability unit is llle-3. The woodland suitability
group is 307.

11—Cane loam, 8 to 12 percent slopes. This deep,
moderately well drained, moderately sloping soil is on
broad uplands. Slopes are smooth and convex. Individual
areas range from about 10 to 80 acres.

Typically the surface layer is dark brown loam about 8
inches thick. The subsoil is yellowish brown loam to a
depth of about 16 inches, yellowish red clay loam to 43
inches, and a compact and brittle fragipan to 72 inches.
The pan is mottled red, dark red, and gray clay loam.

Included in mapping are areas similar to Cane soils
that are less than 60 inches or more than 90 inches
deep over bedrock, and gravelly spots. Also included are
areas of Linker, Noark, and Mountainburg soils, gullies,
and eroded spots where plowing mixes the surface layer
and subsoil.

Natural fertility and organic matter content are low.
Unless limed, this soil is slightly acid or medium acid in
the surface layer and strongly acid or very strongly acid
in the subsoil. Permeability is moderate above the fragi-
pan and slow in the fragipan. The available water capac-
ity is medium. This soil has good tilth and can be worked
throughout a wide range of moisture content. Roots and
water easily penetrate to the fragipan, which restricts
further penetration.

This soil has poor potential for cultivated crops be-
cause of the slope and very severe erosion hazard. Suit-
able crops include corn, soybeans, and smali grain. This
soil is mainly used for hay and pasture, for which the
potential is fair. Suitable pasture plants include tall
fescue, white clover, lespedeza, and bermudagrass. Ero-
sion is a very severe hazard if cultivated crops are
grown. Sown crops can be safely grown occasionally if
the soil is in close growing cover most of the time.

Potential is fair for shortleaf pine, loblolly pine, and
sweetgum. There are no significant limitations for wood-
land use and management.

This soil has fair potential for most urban use. Wet-
ness and slope are moderate limitations for dwsllings.
Slope is a severe limitation for light industry. Low
strength and slope are moderate limitations for local
roads and streets. These limitations can be overcome by
proper engineering design and careful installation and by
drainage projects where needed. Slow permeability in
the fragipan is a severe limitation for septic tank absorp-
tion fields, but it can be overcome by increasing the size
of the absorption area or by modifying the absorption
field.

The capability unit is IVe-3. The woodland suitability
group is 307.
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12—Captina siit loam, 1 to 3 percent slopes. This
moderately deep and deep, moderately well drained,
nearly level soil is on broad uplands and stream ter-
races. Slopes are smooth and convex. Individual areas
range from about 6 to 100 acres.

Typically the surface layer is dark grayish brown silt
loam about 7 inches thick. The subsoil is strong brown
silty clay loam to a depth of about 20 inches and a
compact and brittle fragipan to 40 inches. The pan is
mottled strong brown, gray, and red silty clay loam.
Below this is fractured cherty limestone bedrock that has
yellowish brown and yellowish red silty clay loam in the
cracks and crevices.

Included in mapping are small areas of Nixa, Peridge,
and Noark soils, a few small eroded areas, and areas
that have a cherty silt loam surface layer.

This soil is low in natural fertility and organic matter
content. It is strongly acid to slightly acid in the surface
layer and extremely acid to strongly acid in the subsoil.
Permeability is slow, and the available water capacity is
medium. Tilth is good, and the soil can be worked
throughout a wide range of moisture content. The fragi-
pan restricts root penetration and slows the movement
of water through the soil.

This soil has good potential for cultivated crops. Suit-
able crops include corn, soybeans, small grain, and truck
crops. Most areas are cleared and used for hay and
pasture, for which they have good potential. Erosion is a
moderate hazard if cultivated crops are grown. With
good management that includes contour cultivation and
terraces on long slopes, clean tilled crops that leave
large amounts of residue can be safely grown year after
year.

Potential is fair for shortleaf pine, red oak, and eastern
redcedar. There are no significant limitations for wood-
land use and management.

This soil has fair potential for most urban use. Low
strength and wetness are moderate limitations for dwell-
ings and light industry. Low strength is a moderate limita-
tion for local roads and streets. These limitations can be
overcome with proper engineering design and drainage.
Slow permeability is a severe limitation for septic tank
absorption fields. This limitation can be overcome by
increasing the size of the absorption area.

The capability unit is lle-2. The woodland suitability
group is 407.

13—Captina silt loam, 3 to 8 percent slopes. This
moderately deep and deep, moderately well drained,
gently sloping soil is on broad upland ridges and stream
terraces. Slopes are smooth and convex. Individual
areas range from about 5 to 80 acres.

Typically the surface layer is dark grayish brown silt
loam about 7 inches thick. The subsoil is strong brown
silty clay loam to a depth of about 20 inches and a
compact and brittle fragipan to 40 inches. The pan is
mottled strong brown, gray, and red silty clay loam.
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Below this is fractured cherty limestone that has yellow-
ish brown and yellowish red silty clay loam in the cracks
and crevices.

Included in mapping are small areas of Nixa and
Noark soils, a few small eroded areas, and cherty areas.

This soil is low in natural fertility and organic matter
content. It is strongly acid to slightly acid in the surface
layer and extremely acid to strongly acid in the subsoil.
Permeability is slow, and the available water capacity is
medium. Tilth is good, and the soil can be worked
throughout a wide range of moisture content. The fragi-
pan restricts root penetration and slows the movement
of water through the soil.

This soil has fair potential for cultivated crops. Most
areas are cleared and used for hay and pasture, for
which the potential is good. Erosion is a severe hazard if
cultivated crops are grown. With good management that
includes contour cultivation and terraces, clean tilled
crops that leave large amounts of residue can be safely
grown year after year on less sloping areas. Manage-
ment will need to be intensified as slope length and
gradient increase.

Potential is fair for shortleaf pine, red oak, and eastern
redcedar. There are no significant limitations for wood-
land use and management.

This soil has fair potential for most urban use. Low
strength is a moderate limitation for local roads and
streets. Low strength, wetness, and slope are moderate
limitations for light industry. Low strength and wetness
are moderate limitations for dwellings. These limitations
can be overcome by proper engineering design and
drainage. Slow permeability is a severe limitation for
septic tank absorption fields. This limitation can be over-
come by increasing the size of the absorption area.

The capability unit is llle-3. The woodland suitability
group is 407.

14—Clarksvllle very cherty silt loam, 20 to 50 per-
cent slopes. This deep, very cherty, somewhat exces-
sively drained, steep soil is on hillsides. Individual areas
range from about 20 to 500 acres.

Typically the surface layer is dark brown very cherty
silt loam about 2 inches thick. The subsurface layer is
brown very cherty silt loam to a depth of about 11
inches. The subsoil is yellowish brown very cherty silt
loam to a depth of about 18 inches, strong brown very
cherty silt loam to 42 inches, and light brown very cherty
silt loam that extends to 72 inches or more.

Included in mapping are areas of Nixa, Noark, Moko,
and Arkana soils, soils on very narrow flood plains, small
areas of Rock outcrop, and small areas where cherty
limestone is within 3 feet of the surface.

This soil is low in natural fertility and organic matter
content. Unless the surface layer has been limed, reac-
tion is strongly acid or very strongly acid in the surface
layer and in the subsoil. Permeability is moderately rapid.

SOIL SURVEY

Because of the high content of chert, the available water
capacity is low and the soil is droughty.

This soil is not suited to cultivated crops or to pasture.
Steep slopes and the high content of chert fragments
severely restrict the use of farm equipment. The soil is
subject to very severe erosion if cleared.

Potential is fair for white oak and shortleaf pine. Equip-
ment limitations and seedling mortality are severe limita-
tions for woodland use or management.

This soil has poor potential for most urban use and for
septic tank absorption fields. The steep slopes are a
severe limitation. This limitation is difficult or impractical
to overcome.

The capability unit is Vlls-2. The woodiand suitability
group is 4f9.

15—Enders gravelly loam, 3 to 8 percent slopes.
This deep, well drained, gently sloping soil is on ridges
and hillsides. Individual areas range from about 10 to 30
acres.

Typically the surface layer is brown gravelly loam
about 6 inches thick. The subsoil is yellowish red silty
clay to a depth of about 9 inches, red clay to 22 inches,
and mottled red, yellowish brown, and pale brown clay to
47 inches. The underlying material is dark gray weath-
ered, rippable shale to a depth of about 53 inches.
Below this is dark gray, rippable shale.

Included in mapping are some eroded spots, areas of
soils similar to Enders soils with bedrock at depths of
less than 36 inches, and areas of Linker, Mountainburg,
and Leadvale soils.

This soil is low in natural fertility and organic matter
content. It ranges from strongly acid to extremely acid
throughout, unless the surface layer has been limed.
Permeability is very slow, and the available water capac-
ity is medium. The surface layer is thin and root penetra-
tion is restricted in the clayey subsoil.

The potential is poor for cultivated crops. Runoff is
medium to rapid. Erosion is a very severe hazard if
cultivated crops are grown. Under good management
that includes minimum tillage, contour cultivation, and
terraces, clean tilled crops that leave large amounts of
residue can be grown occasionally in a cropping system
that keeps close growing cover on the soil most of the
time. This soil is mainly used for hay and pasture, for
which the potential is fair. Suitable pasture plants include
bermudagrass, tall fescue, lespedeza, and white clover.

Potential is fair for loblolly pine, shortieaf pine, and red
oak. There are no significant limitations for woodland us
and management. :

This soil has poor potential for most urban use. Th
low strength and high shrink-swell potential are severe
limitations for dwellings, light industry, and local roads
and streets. These limitations can usually be overcome
by good engineering design and careful installation. Very
slow permeability is a severe limitation for septic tank
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absorption fields. This limitation can be partly overcome
by increasing the size of the absorption area.

The capability unit is IVe-2. The woodland suitability
group is 4o01.

16—Enders-Nella complex, 8 to 20 percent slopes.
This map unit consists of Enders and Nella soils so
intermingled that they could not be mapped separately. It
occurs as broad areas of about 20 to several hundred
acres, on lower and middle slope positions on mountain-
sides. Individual areas of each soil are about one-half
acre to 4 acres.

Enders stony loam makes up about 55 percent of
each mapped area. Typically the surface layer is dark
brown stony loam about 2 inches thick. The subsurface
layer is brown stony loam to a depth of about 6 inches.
The subsoil is yellowish red silty clay to a depth of about
9 inches, red clay to 22 inches, and mottled red, yellow-
ish brown, and pale brown clay to 47 inches. The under-
lying material is dark gray weathered, rippable shale to a
depth of about 53 inches. Below this is dark gray, rippa-
ble shale.

Enders soils are low in natural fertility and organic
matter content. They are strongly acid to extremely acid
throughout, unless the surface layer has been limed.
Permeability is very slow, and the available water capac-
ity is medium. Root penetration is restricted in the clayey
subsoil.

Nella stony loam makes up about 30 percent of each
mapped area. Typically the surface layer is brown stony
loam about 1 inch thick. The subsurface layer is yellow-
ish brown stony loam to a depth of about 9 inches. The
subsoil is strong brown stony ioam to a depth of about
15 inches, red stony clay loam to 29 inches, mottled
yellowish red, strong brown, and red stony clay loam to
44 inches, and mottied dark red, strong brown, and light
brownish gray stony clay loam to 72 inches.

Nella soils are low in natural fertility and organic
matter content. They are very strongly acid or strongly
acid throughout except for surface layers that have been
limed. Permeability is moderate, and the available water
capacity is medium. The root zone is deep and is easily
penetrated.

The remaining 15 percent is included areas of soils
that have shale or sandstone near the surface. Also
included are soils similar to the Nella soils that are boul-
dery, have a dark colored surface, or have a strong
brown subsail.

These soils are not suited to cultivated crops. They
are used mostly for woodland of low grade hardwoods.
Some areas are in pasture, for which the potential is
poor. Suitable pasture plants include tall fescue, lespe-
deza, and white clover. Surface stones limit the use of
farm equipment. The erosion hazard is very severe if
pasture is overgrazed.
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Potential is fair for shortleaf pine, lobiolly pine, and red
oak. Equipment limitations are moderate. The erosion
hazard and seedling mortality are slight.

Enders soils have poor potential for most urban use.
The low strength, high shrink-swell potential, and large
stones are severe limitations for dwellings and roads and
streets. The slope, shrink-swell potential, and low
strength are severe limitations for light industry. All can
be overcome by proper engineering design and careful
installation. Very slow permeability and large stones are
severe limitations for septic tank absorption fields.

Nella soils have fair to poor potential for most urban
use. The low strength, slope, and large stones are mod-
erate limitations for dwellings. Low strength is a severe
limitation for roads and streets. Slope is a severe limita-
tion for light industry. These limitations can be overcome
by proper engineering design and careful installation.
Nella soils have moderate limitations for septic tank ab-
sorption fields because of slope and large stones. These
limitations are difficult and expensive to overcome.

The capability unit is Viis-3. The woodland suitability
group is 4x8.

17—Enders-Nella complex, 20 to 40 percent
slopes. This map unit consists of Enders and Nella soils
so intermingled that they could not be mapped
separately. It occurs as broad areas of about 15 to a few
hundred acres, on lower and mid slope positions on
mountainsides. Individual areas of each soil are one-half
acre to 4 acres.

Enders stony loam makes up about 50 percent of
each mapped area. Typically the surface layer is dark
brown stony loam about 2 inches thick. The subsurface
layer is brown stony loam to a depth of about 6 inches.
The subsoil is yellowish red silty clay to a depth of about
9 inches, red clay to 22 inches, and mottled red, yellow-
ish brown, and pale brown clay to 47 inches. The under-
lying material is dark gray weathered, rippable shale to a
depth of about 53 inches. Below this is dark gray, rippa-
ble shale.

Enders soils are low in natural fertility and organic
matter content. They are strongly acid to extremely acid
throughout, unless the surface layer has been limed.
Permeability is very slow, and the available water capac-
ity is medium. Root penetration is restricted in the clayey
subsoil.

Nella stony loam makes up about 35 percent of each
mapped area. Typically the surface layer is brown stony
loam about 1 inch thick. The subsurface layer is yellow-
ish brown stony loam to a depth of about 9 inches. The
subsoil is strong brown stony loam to a depth of about
15 inches, red stony clay loam to 29 inches, mottled
yellowish red, strong brown, and red stony clay loam to
44 inches, and mottled dark red, strong brown, and light
brownish gray stony clay loam to 72 inches.

Nella soils are low in natural fertility and organic
matter content. They are very strongly acid or strongly
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acid throughout, unless the surface layer has been
limed. Permeability is moderate, and the available water
capacity is medium. The root zone is deep and is easily
penetrated.

The remaining 15 percent is included areas of soils
that have shale or sandstone near the surface. Also
included are soils similar to Nella soils that are bouldery,
have a dark colored surface, or have a strong brown
subsoil.

These soils are not suited to cultivated crops and to
pasture. They are used mostly for woodland of low grade
hardwood. Surface stones and slopes severely limit the
use of farm equipment. The erosion hazard is very
severe.

Enders soils have poor potential for woodland. Equip-
ment limitations are severe. The erosion hazard and
seedling mortality are moderate. Nella soils have fair
potential for shortleaf pine, loblolly pine, and red oak.
The erosion hazard and equipment limitations are moder-
ate.

Enders soils have poor potential for most urban use.
The low strength, shrink-swell potential, and slope are
severe limitations for dwellings and light industry. The
slope, shrink-swell potential, and large stones are severe
limitations for roads and streets. These limitations are
difficult and expensive to overcome. Large stones, very
slow permeability, and slopes are severe limitations for
septic tank absorption fields. These limitations are diffi-
cult or impractical to overcome.

Nella soils have poor potential for most urban use.
Slope is a severe limitation for dwellings and light indus-
try. Slope and low strength are severe limitations for
roads and streets. These limitations are difficult and ex-
pensive to overcome. Slope is a severe limitation for
septic tank absorption fields. This limitation is difficult or
impractical to overcome.

The capability unit is Vlis-3. The woodland suitability
group is 5r9 for Enders soils and 4x8 for Nella soils.

18—Gassville very cherty silt loam, 3 to 8 percent
slopes. This moderately deep, well drained, gently slop-
ing soil is on ridges. Slopes are smooth and convex.
Individual areas range from about 1 to 60 acres.

Typically the surface layer is dark brown very cherty
silt loam about 10 inches thick. The subsoil is yellowish
red cherty clay to a depth of about 17 inches, yellowish
red clay to 28 inches, and mottled red, yellowish red,
and strong brown clay that extends to 38 inches. The
underlying material is siltstone that is rippable to a depth
of about 50 inches. Below this is hard siltstone.

Included in mapping are small areas of soil that is less
than 40 inches or more than 60 inches deep to bedrock
but is otherwise similar to Gassville soils. Also included
are small areas of Nixa, Arkana, and Moko soils.

Natural fertility and organic matter content are low.
This soil is strongly acid to slightly acid in the surface
layer and very strongly acid or strongly acid in the sub-
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soil. Permeability is very slow, and the available water
capacity is low to medium. Surface chert limits the use of
some farm equipment. The root zone is moderately
deep. The clay subsoil slows root penetration. Runoff is
medium to rapid, and the erosion hazard is severe.

This soil is not suited to cultivated crops because of
the very cherty surface and very severe erosion hazard.
It is better suited to hay, pasture, range, woodland, and
wildlife habitat. It is mainly used for pasture and hay, for
which the potential is fair. Adapted pasture plants in-
clude bermudagrass, tall fescue, white clover, and bahia-
grass.

Potential is fair for shortleaf pine, eastern redcedar,
and red oak. There are no significant limitations for
woodland use or management.

This soil has poor potential for most urban use. Low
strength is a severe limitation for dwellings, light industry,
and local roads and streets. This limitation can be over-
come by proper engineering design and careful installa-
tion. Very slow permeability and depth to rock are severe
limitations for septic tank absorption fields. These limita-
tions are difficult or impractical to overcome.

The capability unit is VIs-3. The woodland suitability
group is 407.

19—Gassville very cherty silt loam, 8 to 20 percent
slopes. This moderately deep, well drained, moderately
sloping to moderately steep soil is on ridges and hill-
sides. Slopes are uneven and convex. Individual areas
range from about 15 to 75 acres.

Typically the surface layer is dark brown very cherty
silt loam about 10 inches thick. The subsoil is yellowish
red cherty clay to a depth of about 17 inches, yellowish
red clay to 28 inches, and mottled red, yellowish red,
and strong brown clay that extends to 38 inches. The
underlying material is siltstone that is rippable to a depth
of about 50 inches. Below this is hard siltstone.

Included in mapping are small areas of soils similar to
the Gassville soils that are less than 40 inches or more
than 60 inches deep to bedrock. Also included are small
areas of Arkana, Moko, and Nixa soils.

Natural fertility and organic matter content are low.
This soil is strongly acid to slightly acid in the surface
layer and very strongly acid or strongly acid in the sub-
soil. Permeability is very slow, and the available water
capacity is low to medium. Surface chert and slope limit
the use of farm equipment. The root zone is moderately
deep, and the clay subsoil slows root penetration. Runoff
is medium to rapid, and the erosion hazard is severe.

This soil is not suited to cultivated crops because of
the very cherty surface and the very severe erosion
hazard. It is better suited to range, woodland, and wildlife
habitat. Potential is poor for pasture and hay. Suitable
pasture plants include tall fescue, white clover, and ba-
hiagrass.
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Potential is fair for shortleaf pine, eastern redcedar,
and red oak. There are no significant limitations for
woodland use or management.

This soil has poor potential for most urban use. Low
strength is a severe limitation for dwellings and roads
and streets. Low strength and slope are severe limita-
tions for industrial sites. These limitations can be over-
come with proper engineering design and carefui installa-
tion. Very slow permeability and depth to rock are severe
limitations for septic tank absorption fields. These limita-
tions are difficult or impractical to overcome.

The capability unit is Vlls-4. The woodland suitability
group is 407.

20—Leadvale silt loam, 1 to 3 percent slopes. This
deep, moderately well drained, nearly level soil is on
plateaus and mountaintops. Individual areas range from
about 10 to 50 acres.

Typically the surface layer is brown silt loam about 7
inches thick. The subsoil is yellowish brown silt loam to a
depth of about 14 inches, strong brown silty clay loam to
21 inches, and a firm, brittle fragipan to 50 inches. The
pan is mottled strong brown, yellowish red, red, dark red,
and grayish brown silty clay loam. Below this is siltstone.

Included in mapping are areas that are poorly drained.
Also included are smali areas of Linker and Mountain-
burg soils.

Natural fertility and organic matter content are low.
This soil is strongly acid or very strongly acid throughout,
unless the surface layer has been limed. Permeability is
slow, and the available water capacity is medium. Roots
and moisture easily penetrate to the fragipan, which re-
stricts further penetration. A perched water table occurs
late in winter and early in spring.

This soil has good potential for cultivated crops. Suit-
able crops include corn, soybeans, small grain, and truck
crops. This soil is mainly used for hay and pasture, for
which the potential is good. Suitable pasture plants in-
clude tall fescue, bermudagrass, white clover, and lespe-
deza. Erosion is a moderate hazard if cultivated crops
are grown. With good management that includes contour
cultivation and terraces on long slopes, clean tilled crops
that leave large amounts of residue can be safely grown
year after year.

Potential is fair for loblolly pine, shortleaf pine, and
white oak. There are no significant limitations for wood-
land use and management.

This soil has fair potential for most urban use. Wet-
ness and low strength are moderate limitations for dwell-
ings. Low strength is a moderate limitation for light indus-
try and a severe limitation for local roads and streets.
This limitation can be overcome by proper engineering
design and careful installation procedures. Slow perme-
ability and wetness are severe limitations for septic tank
absorption fields. These limitations are difficult to over-
come.
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The capability unit is lle-2. The woodiand suitability
group is 307.

21—Leadvale siit loam, 3 to 8 percent slopes. This
deep, moderately well drained, gently sloping soil is on
plateaus and mountaintops. Individual areas range from
about 5 to 50 acres.

Typically the surface layer is brown silt loam about 7
inches thick. The subsaoil is yellowish brown silt loam to a
depth of about 14 inches, strong brown silty clay loam to
21 inches, and a firm, brittle fragipan to a depth of about
50 inches. The pan is mottled strong brown, yellowish
red, red, dark red, and grayish brown silty clay loam.
Below this is siltstone.

Included in mapping are gravelly areas and small
areas of Cane, Linker, and Mountainburg soils.

Natural fertility and organic matter content are low.
This soil is strongly acid or very strongly acid throughout
unless the surface layer has been limed. Permeability is
slow, and the available water capacity is medium. Roots
and moisture easily penetrate to the fragipan, which re-
stricts further penetration. A perched water table occurs
in late winter and early spring.

This soil has fair potential for cultivated crops because
of the severe erosion hazard. Suitable crops include
corn, soybeans, and small grain. This soil is used mainly
for hay and pasture, for which the potential is good (fig.
7). Suitable pasture plants include tall fescue, bermuda-
grass, white clover, and lespedeza. Erosion is a severe
hazard if cultivated crops are grown. With good manage-
ment that includes contour cultivation and terraces,
clean tilled crops that leave large amounts of residue
can be safely grown year after year on the less sloping
areas. Management will need to be intensified as slope
length and gradient increase.

Potential is fair for loblolly pine, shortieaf pine, and
white oak. There are no significant limitations for wood-
land use and management.

This soil has fair potential for most urban use. The
wetness and low strength are moderate limitations for
dwellings. Low strength and slope are moderate limita-
tions for light industry. Low strength is a severe limitation
for local roads and streets. These limitations can be
overcome by proper engineering design and careful in-
stallation. Slow permeability and wetness are severe limi-
tations for septic tank absorption fields. These limitations
are difficult to overcome.

The capability unit is llle-3. The woodland suitability
group is 307.

22—Linker fine sandy loam, 3 to 8 percent slopes.
This moderately deep, well drained, gently sloping soil is
on mountaintops and ridgetops. Slopes are smooth and
convex. Individual areas range from about 6 to 60 acres.

Typically the surface layer is dark grayish brown fine
sandy loam about 4 inches thick. The subsurface layer is
brown fine sandy loam to a depth of about 10 inches.
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The subsoil is yellowish red sandy clay loam to a depth
of about 27 inches and mottled yellowish red, strong
brown, red, and pale brown sandy clay loam to 32
inches. Below this is acid sandstone that is rippable to a
depth of about 40 inches, below which is hard sand-
stone.

Included in mapping are gravelly areas and areas of
soils similar to Linker soils where the bedrock is deeper
than 40 inches or is rippable to a depth of 5 to 8 feet.
Also included are small areas of Leadvale and Mountain-
burg soils.

Natural fertility and organic matter content are low.
This soil is strongly acid to extremely acid throughout,
unless the surface layer has been limed. Permeability is
moderate, and the available water capacity is low. Tilth is
good, and the soil can be worked throughout a wide
range of moisture content. The root zone is moderately
deep and is easily penetrated.

This soil has fair potential for cultivated crops because
of a severe erosion hazard. Suitable crops include corn,
soybeans, and small grains. This soil is mainly used for
hay and pasture, for which the potential is fair. Suitable
pasture plants include bermudagrass, tall fescue, white
clover, and lespedeza. Erosion is a severe hazard if
cultivated crops are grown. With good management that
includes contour cultivation and terraces, clean tilled
crops that leave large amounts of residue can be safely
grown year after year on the less sloping areas. Manage-
ment will need to be intensified as slope length and
gradient increase.

Potential is fair for shortleaf pine, loblolly pine, and
eastern redcedar. There are no significant limitations for
woodland use and management.

This soil has fair potential for most urban use. Depth
to bedrock is a moderate limitation for dwellings and
local roads and streets. The slope, low strength, and
depth to bedrock are moderate limitations for light indus-
try. These limitations can be overcome by proper engi-
neering design and careful installation. Depth to bedrock
is a severe limitation for septic tank -absorption fields.
This limitation is difficult or impractical to overcome.

The capability unit is llle-1. The woodland suitability
group is 401.

23—Linker gravelly fine sandy loam, 3 to 8 percent
slopes. This moderately deep, well drained, gently slop-
ing soil is on mountaintops and ridgetops. Slopes are
smooth and convex. Individual areas range from about 5
to 90 acres.

Typically the surface layer is dark grayish brown grav-
elly fine sandy loam about 4 inches thick. The subsur-
face layer is brown gravelly fine sandy loam to a depth
of about 10 inches. The subsoil is yellowish red sandy
clay loam to a depth of about 27 inches and mottled
yellowish red, strong brown, red, and pale brown sandy
clay loam to 32 inches. Below this is acid sandstone that
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is rippable to a depth of about 40 inches, below which is
hard sandstone.

Included in mapping are areas of nongravelly soils and
areas of soils similar to Linker soils where the bedrock is
deeper than 40 inches or is rippable to a depth of 5 to 8
feet. Also included are small areas of Leadvale and
Mountainburg soils.

Natural fertility and organic matter content are low.
This soil is strongly acid to extremely acid throughout,
unless the surface layer has been limed. Permeability is
moderate, and the available water capacity is low. Gravel
is a moderate limitation to cultivation. The root zone is
moderately deep and is easily penetrated.

This soil has fair potential for cultivated crops because
of the gravelly surface layer and severe erosion hazard.
Suitable crops include corn, soybeans, and small grain.
This soil is mainly used for hay and pasture, for which
the potential is fair. Suitable pasture plants include ber-
mudagrass, tall fescue, white clover, and lespedeza. Ero-
sion is a severe hazard if cultivated crops are grown.
With good management that includes contour cultivation
and terraces, clean tilled crops that leave large amounts
of residue can be safely grown year after year on the
less sloping areas. Management will need to be intensi-
fied as slope length and gradient increase.

Potential is fair for shortleaf pine, loblolly pine, and
eastern redcedar. There are no significant limitations for
woodiand use and management.

This soil has fair potential for most urban use. Depth
to bedrock is a moderate limitation for dwellings and
local roads and streets. The slope, low strength, and
depth to bedrock are moderate limitations for light indus-
try. These limitations can be overcome by proper engi-
neering design and careful installation. Depth to bedrock
is a severe limitation for septic tank absorption fields.
This limitation is difficult or impractical to overcome.

The capability unit is llle-2. The woodland suitability
group is 401.

24—Linker-Mountainburg complex, 8 to 20 percent
slopes. This map unit consists of Linker and Mountain-
burg soils so intermingled that they could not be
mapped separately. It occurs as broad areas of about 20
to a few hundred acres, on uplands. Individual areas of
each soil are about one-half acre to 4 acres.

Linker stony fine sandy loam makes up about 50 per-
cent of each mapped area. Slopes are 8 to 15 percent.
Typically the surface layer is brown stony loam about 9
inches thick. The subsoil is yellowish red sandy clay
loam to a depth of about 27 inches and mottled yellow-
ish red, strong brown, red, and pale brown sandy clay
loam to 32 inches. Below this is acid sandstone that is
rippable to a depth of about 40 inches, below which is
hard sandstone.

Linker soils are low in natural fertility and organic
matter content. They are strongly acid to extremely acid
throughout, unless the surface layer has been limed.
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Permeability is moderate, and the available water capac-
ity is low. The stony surface layer limits the use of tillage
equipment. The root zone is moderately deep and is
easily penetrated.

Mountainburg very stony fine sandy loam makes up
about 40 percent of each mapped area. Slopes are 8 to
20 percent. Typically the surface layer is very dark gray-
ish brown very stony fine sandy loam about 1 inch thick.
The subsurface layer is brown very stony fine sandy
loam to a depth of about 7 inches. The subsoil is yellow-
ish brown very stony loam to a depth of about 12 inches
and strong brown very stony loam to 17 inches. Below
this is acid sandstone that is rippable in the upper 5
inches, below which is hard sandstone.

Mountainburg soils are low in natural fertility and or-
ganic matter content. They are strongly acid to medium
acid in the surface layer and very strongly acid or strong-
ly acid in the subsoil. Permeability is moderately rapid,
and the available water capacity is low because of the
shallow depth to bedrock and high stone content. Tillage
is not practical because of the high stone content. The
root zone is less than 20 inches deep and is easily
penetrated.

The remaining 10 percent of this unit consists of small
areas that are not stony and smali areas of Enders soils.

These soils are not suited to cultivated crops. Present
use is mainly woodland of low grade hardwoods or pas-
ture. Linker soils have fair potential for pasture, and
Mountainburg soils have poor potential for pasture.
Adapted pasture plants include bermudagrass, tall
fescue, lespedeza, and white clover.

Linker soils have fair potential for shortleaf pine, loblol-
ly pine, and eastern redcedar. There are no significant
limitations for woodland use or management. Mountain-
burg soils have poor potential for shortleaf pine, loblolly
pine, and eastern redcedar. Equipment limitations are
severe, and the erosion hazard and seedling mortality
are moderate.

Linker soils have fair potential for most urban use.
Depth to bedrock and slope are the main limitations, but
these limitations can usually be overcome by good
design and careful installation. Depth to bedrock is also
a severe limitation for septic tank absorption fields. This
limitation is difficult or impractical to overcome. Moun-
tainburg soils have poor potential for most urban use.
Depth to bedrock, large surface stones, and siope are
severe limitations for most urban use and for septic tank
absorption fields. These limitations are very difficult to
overcome.

The capability unit is Vis-4. The woodland suitability
group is 401 for Linker soils and 5x3 for Mountainburg
soils.

25—Moko-Rock outcrop complex, 3 to 15 percent
slopes. This map unit consists of Moko soils and Rock
outcrop that are so intermingled that they could not be
mapped separately. it occurs in areas of about 5 to 30
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acres, on hilltops and side slopes. Individual areas of
each member are about 1 to 4 acres.

Moko very stony silt loam makes up about 65 percent
of each mapped area. Typically the soil is black very
stony silt loam about 11 inches thick over hard lime-
stone.

This soil is moderate in natural fertility and organic
matter content. It is neutral or mildly alkaline throughout.
Permeability is moderate, and available water capacity is
very low.

Rock outcrop makes up about 25 percent of each
mapped area. Typically this Rock outcrop is dolomitic
limestone.

Included in mapping are small areas of Arkana soils,
which make up about 10 percent of this unit.

Most of the Moko soils and Rock outcrop are in east-
ern redcedar and native prairie plants (fig. 8). They are
not suited to cultivation or to pasture and hay. Limestone
outcrop and shallow depth to bedrock are limitations that
are very difficult to overcome. If the native vegetation is
removed, the erosion hazard is very severe.

Potential for woodland is poor. Areas are better suited
to wildlife habitat, range, cedar post production, or recre-
ational use.

Potential is poor for most urban use and septic tank
absorption fields. Depth to bedrock and large stones are
severe limitations. Slope is also a severe limitation for
light industry. These limitations are difficult or impossible
to overcome.

The capability unit is VIs-5 for Moko soils. The wood-
land suitability group is 5x3.

26—Moko-Rock outcrop complex, 15 to 50 percent
slopes. This map unit consists of Moko soils and Rock
outcrop that are so intermingled that they could not be
mapped separately. It occurs in areas of about 10 to 100
acres, mainly on hillsides. Individual areas of each
member are about 1 to 4 acres.

Moko very stony silt loam makes up about 70 percent
of each mapped area. Typically the soil is black very
stony silt loam about 11 inches thick over hard lime-
stone.

This soil is moderate in natural fertility and organic
matter content. It is neutral or mildly alkaline throughout.
Permeability is moderate, and available water capacity is
very low.

Rock outcrop makes up about 20 percent of each
mapped area. Typically this Rock outcrop is dolomitic
limestone.

Included in mapping are small areas of Arkana soils,
which make up about 10 percent of this unit.

Moko soils and Rock outcrop are not suited to cultiva-
tion. They are mostly in eastern redcedar and native
prairie plants. They are not suited to pasture or hay. The
limestone outcrop, shallow depth to rock, and moderate-
ly steep to very steep slopes are limitations that are very
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difficult to overcome. If the native vegetation is removed,
the erosion hazard is very severe.

Potential is poor for locally grown commercial trees.
Areas are better suited to wildlife habitat, cedar post
production, or extensive recreational use.

Potential is poor for most urban use and for septic
tank absorption fields. Depth to bedrock, slope, and
large stones are severe limitations. These limitations are
difficult or impossible to overcome.

The capability unit is VIIs-5 for Moko soils. The wood-
fand suitability group is 5x3.

27—Mountainburg very gravelly fine sandy loam, 3
to 8 percent slopes. This shallow, well drained, gently
sloping soil is on hilltops, mountaintops, and ridges. Indi-
vidual areas range from about 5 to 50 acres.

Typically the surface layer is dark grayish brown very
gravelly fine sandy loam to a depth of about 5 inches.
The subsoil is yellowish brown very gravelly loam to a
depth of about 12 inches and strong brown very gravelly
loam to 17 inches. Below this is acid sandstone that is
rippable in the upper 5 inches, below which is hard
sandstone.

Included in mapping are stony areas and Rock out-
-crop. Also included are intermingled areas of Linker,
Leadvale, Cane, and Enders soils.

Natural fertility and organic matter content are low.
This soil is strongly acid or medium acid in the surface
layer and very strongly acid or strongly acid in the sub-
soil. Permeability is moderately rapid, and the available
water capacity is very low because of the shallow depth
to bedrock and high gravel content. The root zone is
less than 20 inches thick but is easily penetrated.

This soil is not suited to cultivated crops. Its potential
is limited because of its shallow rooting depth, high con-
tent of gravel, and stony spots. It has poor potential for
hay and pasture. Erosion is a severe hazard if cultivated
crops are grown.

Potential is poor for woodland. Moderate seedling mor-
tality is the main concern for woodland use and manage-
ment.

This soil has poor potential for most urban use. Depth
to rock is a severe limitation for dwellings, light industry,
local roads and streets, and septic tank absorption fields.
These limitations are difficult to overcome.

The capability unit is Vis-6. The woodland suitability
group is 5d2.

28—Mountainburg very stony fine sandy loam, 3 to
8 percent slopes. This shallow, well drained, gently
sloping soil is on the tops of hills and mountains. Individ-
ual areas range from about 5 to 100 acres.

Typically the surface layer is very dark grayish brown
very stony fine sandy loam about 1 inch thick. The sub-
surface layer is brown very stony fine sandy loam to a
depth of about 7 inches. The subsoil is yellowish brown
very stony loam to a depth of about 12 inches and
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strong brown very stony loam to 17 inches. The underly-
ing material is acid sandstone that is rippable in the
upper 5 inches, below which is hard sandstone.

Included in mapping are small areas of Linker, Lead-
vale, and Enders soils, and a few areas of sandstone
Rock outcrop.

Natural fertility and organic matter content are low.
This soil is strongly acid or medium acid in the surface
layer and very strongly acid or strongly acid in the sub-
soil. Permeability is moderately rapid, and the available
water capacity is very low because of shallow depth to
bedrock and high stone content. The root zone is less
than 20 inches deep and is easily penetrated.

This soil is not suited to cultivated crops and has poor
potential for pasture and hay. It is droughty. Erosion is a
very severe hazard if it is cleared. Surface stones limit
the use of farm equipment. The soil is best suited to
native pasture, wildlife habitat, or recreational use. Most
of the acreage is used for range or is idle. Some of it is
open woodland of poor quality trees.

The potential is poor for woodland. Equipment limita-
tions are severe, and seedling mortality is moderate.

This soil has poor potential for most urban use. Depth
to bedrock and surface stones are severe limitations for
dwellings, light industry, local roads and streets, and
septic tank absorption fields. These limitations are very
difficult to overcome.

The capability unit is VIs-7. The woodland suitability
group is 5x3.

29—Mountainburg very stony fine sandy loam, 8 to
20 percent slopes. This shaliow, well drained, moder-
ately sloping to moderately steep soil is mainly on tops
of hills and mountains. Individual areas range from about
10 to 200 acres.

Typically the surface layer is very dark grayish brown
very stony fine sandy loam about 1 inch thick. The sub-
surface layer is brown very stony fine sandy loam to a
depth of about 7 inches. The subsoil is yellowish brown
very stony loam to a depth of about 12 inches and
strong brown very stony loam to 17 inches. The underly-
ing material is acid sandstone that is rippable in the
upper 5 inches, below which is hard sandstone.

Included in mapping are outcrops of sandstone, and
small areas of Enders and Linker soils.

Natural fertility and organic matter content are low.
This soil is strongly acid or medium acid in the surface
layer and very strongly acid or strongly acid in the sub-
soil. Permeability is moderately rapid, and the available
water capacity is very low because of the shallow depth
to bedrock and high stone content. The root zone is less
than 20 inches deep and is easily penetrated.

This soil is not suited to cultivated crops and has poor
potential for pasture and hay. It is droughty. Surface
stones and slope limit the use of farm equipment. The
soil is best suited to native pasture, wildlife habitat, or
recreational use. Most of the acreage is used for range
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or is idle. Some of it is open woodland of poor quality
trees.

The potential is poor for woodland. Equipment limita-
tions are severe and erosion hazard and seedling mortal-
ity are moderate.

This soil has poor potential for most urban use. The
depth to bedrock, large stones, and slope are severe
limitations for dwellings, light industry, local roads and
streets, and septic tank absorption fields. These limita-
tions are difficult to overcome.

The capability unit is Vils-6. The woodland suitability
group is 5x3.

30—Mountainburg very stony fine sandy loam, 20
to 40 percent slopes. This shallow, well drained, steep
soil is on hillsides and mountainsides. Individual areas
range from about 20 to 200 acres.

Typically the surface layer is very dark grayish brown
very stony fine sandy loam about 1 inch thick. The sub-
surface layer is brown very stony fine sandy loam to a
depth of about 7 inches. The subsoil is yellowish brown
very stony loam to a depth of about 12 inches and
strong brown very stony loam to 17 inches. The underly-
ing material is acid sandstone that is rippable in the
upper 5 inches, below which is hard sandstone.

Included in mapping are a few small areas of Enders
and Nella soils, and sandstone ledges.

Natural fertility and organic matter content are low.
This soil is strongly acid or medium acid in the surface
layer and very strongly acid or strongly acid in the sub-
soil. Permeability is moderately rapid, and the available
water capacity is very low because of the shallow depth
to bedrock and large stones.

This soil is not suited for cultivated crops or improved
pasture. It is droughty. Surface stones, rock ledges, and
steep slopes severely restrict use of farm equipment.
Erosion is a very severe hazard if the native vegetation
is disturbed. The soil is best suited for native pasture
and wildlife habitat.

Potential is poor for woodland. Equipment limitations
and erosion hazard are severe and seedling mortality is
moderate.

This soil has poor potential for most urban use. The
depth to bedrock, large stones, and steep slopes are
severe limitations for dwellings, light industry, local roads
and streets, and septic tank absorption fields. These
limitations are very difficult to overcome.

The capability unit is Vlls-6. The woodland suitability
group is 5x3.

31—Nella-Mountainburg complex, 20 to 40 percent
slopes. This map unit consists of Nella and Mountainburg
soils that are so intermingled that they could
not be mapped separately. It occurs on the upper part of
mountainsides as long areas about 400 to 500 feet wide
of about 40 acres to over 200 acres. Individual areas of
each soil are about one-half acre to 5 acres and are
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mostly about 50 to 150 feet wide and several hundred
feet long.

Nella stony loam makes up about 50 percent of each
mapped area. Typically the surface layer is brown stony
loam about 1 inch thick. The subsurface layer is yellow-
ish brown stony loam to a depth of about 9 inches. The
subsoil is strong brown stony loam to a depth of about
15 inches, red stony clay loam to 29 inches, mottled
yellowish red, strong brown, and red stony clay loam to
44 inches, and mottled dark red, strong brown, and light
brownish gray stony clay loam to 72 inches.

Nella soils are low in natural fertility and organic
matter content. They are very strongly acid or strongly
acid throughout, unless the surface layer has been
limed. Permeability is moderate, and the available water
capacity is medium. The root zone is deep and is easily
penetrated.

Mountainburg very stony fine sandy loam makes up
about 35 percent of each mapped area. Typically the
surface layer is very dark grayish brown very stony fine
sandy loam about 1 inch thick. The subsurface layer is
brown very stony fine sandy loam to a depth of about 7
inches. The subsoil is yellowish brown very stony loam
to a depth of about 12 inches and strong brown very
stony loam to 17 inches. Below this is acid sandstone
that is rippable in the upper 5 inches, below which is
hard sandstone.

Mountainburg soils are low in natural fertility and or-
ganic matter content. They are strongly acid or medium
acid in the surface layer and very strongly acid or strong-
ly acid in the subsoil. Permeability is moderately rapid,
and the available water capacity is very low because of
the shallow depth to bedrock and stone content. The
root zone is less than 20 inches deep and is easily
penetrated.

The remaining 15 percent of this unit consists of
prominent sandstone bluffs and soils that have a dark
colored surface layer or a strong brown subsoil but are
otherwise similar to Nella soils.

These soils are not suited to cultivated crops or to
pasture. Most of the acreage is woodland of low grade
hardwoods. Wooded areas also provide habitat for wild-
life. Erosion is a very severe hazard if the land is
cleared. The soils are better suited to woodland, wildlife
habitat, or recreational use.

Nella soils have fair potential for shortleaf pine, loblolly
pine, and red oak. They have moderate erosion hazard
and equipment limitations. Mountainburg soils have poor
potential for woodland. They have a severe erosion
hazard and equipment limitations and moderate seedling
mortality.

These soils have poor potential for most urban uses
and for septic tank absorption fields. Shallow depth,
steep slopes, and large stones are severe limitations for
dwellings, light industry, and local roads and streets.
These limitations are difficult to overcome.
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The capability unit is Vlle-1. The woodland suitability
group is 4x8 for Nella soils and 5x3 for Mountainburg
soils.

32—Nixa very cherty silt loam, 3 to 8 percent
slopes. This deep, moderately well drained, gently slop-
ing soil is on ridgetops (fig. 9). Individual areas range
from about 10 to 200 acres.

Typically the surface layer is dark grayish brown very
cherty silt loam about 5 inches thick. The subsurface
layer is grayish brown very cherty silt loam that extends
to a depth of about 13 inches. The upper part of the
subsoil is yellowish brown very cherty silt loam to a
depth of about 18 inches. The lower part is a compact,
brittle fragipan that extends to a depth of about 36
inches. The pan is mottled strong brown and pale brown
very cherty silt loam. The underlying material is cherty
limestone with mottled dark red and strong brown clay in
cracks and crevices.

Included in mapping are small areas with slopes less
than 3 percent and more than 8 percent. Also included
are small areas of Captina, Noark, and Gassville soils.

This soil is low in natural fertility and organic matter
content. It is strongly acid or very strongly acid unless
the area has been limed. Permeability is very slow, and
the available water capacity is low. The high content of
chert fragments make the soil droughty and tillage diffi-
cult. The fragipan restricts root penetration and slows
the movement of water through the soil.

This soil has fair potential for cultivated crops. Suitable
crops include small grain. The main limitations are the
high content of chert fragments, rooting depth, and
severe erosion hazard. This soil is mostly cleared and
used for hay (fig. 10) and pasture, for which the potential
is fair. Suitable pasture plants include tall fescue, white
clover, and bermudagrass. With good management that
includes contour cultivation and terracing, crops that
leave large amounts of residue can be grown year after
year on the less sloping parts. Management will need to
be intensified as slope length and gradient increase.

Potential is fair for shortleaf pine, iobloily pine, eastern
redcedar, red oak, and white oak. Erosion hazard and
equipment limitations are slight, and seedling mortality is
moderate.

This soil has fair potential for most urban use. There
are no significant limitations for dwellings, industrial sites,
and local roads and streets. The very slow permeability
and depth to bedrock are severe limitations for septic
tank absorption fields. These limitations are difficult to
overcoms.

The capability unit is llls-1. The woodland suitability
group is 4f8.

33—Nixa very cherty siit loam, 8 to 12 percent
slopes. This deep, moderately well drained, moderately
sloping soil is on long narrow ridgetops. Individual areas
range from about 10 to 80 acres.
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Typically the surface layer is dark grayish brown very
cherty silt loam about 5 inches thick. The subsurface
layer is grayish brown very cherty silt loam that extends
to a depth of about 13 inches. The upper part of the
subsoil is yellowish brown very cherty silt loam that ex-
tends to a depth of about 18 inches. The lower part is a
compact, brittle fragipan that extends to a depth of about
36 inches. The pan is mottled strong brown and pale
brown very cherty silt loam. The underlying material is
cherty limestone with mottied dark red and strong brown
clay in cracks and crevices.

Included in mapping are small areas with slopes less
than 8 percent or more than 12 percent, and areas of
Clarksville, Noark, and Gassville soils.

This soil is low in natural fertility and organic matter
content. It is strongly acid or very strongly acid unless
the area has been limed. Permeability is very slow, and
the available water capacity is low. The high content of
chert fragments make the soil droughty and tillage diffi-
cult. The fragipan restricts root penetration and slows
the movement of water through the soil.

The potential is poor for cultivated crops. The main
limitations are the high chert content, slopes, and very
severe erosion hazard. Most areas are cleared and used
for pasture, for which they have fair potential. Adapted
pasture plants include tall fescue, white clover, lespe-
deza, and bermudagrass. Sown crops that leave a large
amount of residue may be grown occasionally in a crop-
ping system that includes close growing cover most of
the time.

This soil has fair potential for shortleaf pine, loblolly
pine, eastern redcedar, red oak, and white oak. The
erosion hazard and equipment limitations are slight.
Seedling mortality is moderate.

This soil has fair potential for most urban use. Slope is
a moderate limitation for dwellings, light industry, and
local roads and streets. These limitations can be over-
come by proper engineering design and careful installa-
tion. Very slow permeability and depth to bedrock are
severe limitations for septic tank absorption fields. These
limitations are difficult to overcome.

The capability unit is IVs-1. The woodland suitability
group is 4f8.

34—Noark very cherty silt loam, 3 to 8 percent
slopes. This deep, well drained, gently sloping soil is on
ridgetops. Individual areas range from about 10 to 80
acres.

Typically the surface layer is dark grayish brown very
cherty silt loam about 3 inches thick. The subsurface
layer is brown very cherty silt loam to a depth of about
14 inches. The subsoil is yellowish red very cherty silty
clay loam to a depth of about 22 inches, red very cherty
clay to 35 inches, and dark red, mottled very cherty clay
to 72 inches or more.

Included in mapping are areas of soils that are similar
to Noark soils that have chert or limestone at a depth of
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less than 60 inches. Also included are small areas of
Nixa, Captina, and Arkana soils.

Natural fertility and organic matter content are low.
The surface layer is slightly acid to strongly acid, and the
subsoil is strongly acid or very strongly acid. Permeability
is moderate and the available water capacity is medium.
This soil is difficult to till because of the high chert
content. The root zone is deep and is easily penetrated.

This soil has fair potential for cultivated crops. Adapt-
ed crops include small grain. The potential is limited
because of the high chert content, slopes, and severe
erosion hazard. This soil is mostly cleared and used for
pasture and hay, for which the potential is fair. Adapted
pasture plants include tall fescue, bermudagrass, white
clover, and lespedeza. With good management that in-
cludes contour cultivation and terraces, clean tilled crops
that leave large amounts of residue can be safely grown
year after year on the less sloping areas. Management
will need to be intensified as slope length and gradient
increase.

Potential is fair for shortleaf pine, eastern redcedar,
red oak, and white oak. The erosion hazard is slight.
Equipment limitations and seedling mortality are moder-
ate.

This soil has fair potential for most urban use (fig. 11).
Low strength is a moderate limitation for local roads and
streets. Slope is a moderate limitation for light industry.
This limitation can be overcome by good design and
careful installation. It has a moderate limitation for septic
tank absorption fields due to moderate permeability. This
limitation can be overcome by proper engineering
design.

The capability unit is Ille-4. The woodland suitability
group is 418,

35—Noark very cherty siit loam, 8 to 20 percent
slopes. This deep, well drained, moderately sloping to
moderately steep soil is on hillsides. Individual areas
range from about 20 to 100 acres.

Typically the surface layer is dark grayish brown very
cherty silt loam about 3 inches thick. The subsurface
layer is brown very cherty silt loam to a depth of about
14 inches. The subsoil is yellowish red very cherty silty
clay loam to a depth of about 22 inches, red very cherty
clay to 35 inches, and dark red mottled very cherty clay
to 72 inches or more.

Included in mapping are areas of soils that are similar
to Noark soils that have chert or limestone at a depth of
less than 60 inches and areas of Nixa, Clarksville,
Arkana, and Moko soils.

This soil is low in natural fertility and organic matter
content. The surface layer is slightly acid to strongly
acid, and the subsoil is strongly acid or very strongly
acid. Permeability is moderate, and the available water
capacity is medium. The root zone is deep and is easily
penetrated.
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This soil has poor potential for cultivated crops be-
cause of the high chert content, slopes, rapid runoff, and
very severe erosion hazard. It is mainly used for hay and
pasture, for which the potential is fair. Adapted pasture
plants include tall fescue, white clover, lespedeza, and
bermudagrass.

Potential is fair for shortleaf pine, eastern redcedar,
red oak, and white oak (fig. 12). Equipment limitations
and seedling mortality are moderate.

This soil has fair potential for most urban use. Slope is
a moderate limitation for dwellings. Slope is a severe
limitation for light industry. Low strength and slope are
moderate limitations for local roads and streets. These
limitations can be overcome by proper engineering
design. Slope and moderate permeability are moderate
limitations for septic tank absorption fields, but these
limitations can be overcome by good design and careful
installation procedures.

The capability unit is Vie-2. The woodland suitability
group is 4f8.

36—Noark very cherty silt loam, 20 to 40 percent
slopes. This deep, well drained, steep soil is on hilisides.
Individual areas range from about 10 to 100 acres.

Typically the surface layer is dark grayish brown very
cherty silt loam about 3 inches thick. The subsurface
layer is brown very cherty silt loam to a depth of about
14 inches. The subsoil is yellowish red very cherty silty
clay loam to a depth of about 22 inches, red very cherty
clay to 35 inches, and dark red, mottled very cherty clay
to 72 inches or more.

Included in mapping are a few small areas of lime-
stone outcrop and areas of soils that have bedrock at a
depth of less than 60 inches but are otherwise similar to
Noark soils. Also included are small areas of Clarksville,
Boden Variant, Arkana, and Moko soils.

This soil is low in natural fertility and organic matter
content. The surface layer is slightly acid to strongly
acid, and the subsoil is strongly acid or very strongly
acid. Permeability is moderate, and the  available water
capacity is medium. The root zone is deep and is easily
penetrated.

This soil is not suited to cultivated crops and to pas-
ture. The potential is severely limited because of the
steep slopes. Erosion is a very severe hazard if the
native vegetation is removed. This soil is mainly used for
woodland and for wildlife habitat. It is best suited to
these purposes.

The potential is fair for shortleaf pine, loblolly pine,
eastern redcedar, red oak, and white oak. The erosion
hazard is moderate. Equipment limitations are severe,
and seedling mortality is moderate.

This soil has poor potential for most urban use and for
septic tank absorption fields. Steep slopes are a severe
limitation that is difficult or impractical to overcome.

The capability unit is Vlle-2. The woodland suitability
group is 4r9.
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37—Peridge silt loam, 1 to 3 percent slopes. This
deep, well drained, nearly level soil is on stream terraces
and broad uplands. Slopes are smooth and convex. Indi-
vidual areas range from about 10 to 40 acres.

Typically the surface layer is dark brown silt loam
about 6 inches thick. The subsoil is yellowish red silt
loam to a depth of about 20 inches, mottled yellowish
red, yellowish brown, and strong brown silty clay loam to
33 inches, and mottled red, pale brown, and yellowish
red silty clay to 72 inches.

Included in mapping are eroded areas where plowing
mixes the surface layer and subsoil material, a few shal-
low gullies, and areas of soils similar to Peridge soils that
have bedrock at a depth of less than 60 inches. Also
included are areas of Britwater, Captina, and Razort
soils.

This soil is moderate in natural fertility and organic
matter content. It is medium acid to very strongly acid
throughout except for surface layers that have been
limed. Permeability is moderate, and the available water
capacity is high. Tilth is good, and the soil can be
worked throughout a wide range of moisture content.
The root zone is deep and is easily penetrated.

This soil has good potential for cultivated crops. Suit-
able crops include corn, soybeans, small grain, and truck
crops. This soil has a moderate erosion hazard. This soil
is mainly used for hay and pasture, for which the poten-
tial is good. Suitable pasture plants include tall fescue,
white clover, bermudagrass, alfalfa, and lespedeza. With
good management that includes contour cultivation and
terraces on long slopes, clean tilled crops that leave
large amounts of residue can be safely grown year after
ear.

g Potential is fair for loblolly pine, shortleaf pine, red
oak, white oak, black walnut, and white ash. There are
no significant limitations for woodland use and manage-
ment.

This soil has fair to good potential for most urban use.
Low strength is a moderate limitation for dwellings and
roads and streets. The low strength and shrink-swell
potential are moderate limitations for light industry.
These limitations can be overcome by proper engineer-
ing design and careful installation. Moderate permeability
is a moderate limitation for septic tank absorption fields.
This limitation can be overcome by increasing the size of
the absorption field or by modifying the filter field.

The capability unit is lle-1. The woodland suitability
group is 307.

38—Peridge silt loam, 3 to 8 percent slopes. This
deep, well drained, gently sloping soil is on stream ter-
races and broad uplands. Slopes are smooth and
convex. Individual areas range from about 10 to 40
acres.

Typically the surface layer is dark brown silt loam
about 6 inches thick. The subsoil is yellowish red silt
loam to a depth of about 20 inches, mottled yellowish
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red, yellowish brown, and strong brown silty clay loam to
33 inches, and mottled red, pale brown, and yellowish
red silty clay to 72 inches.

Included in mapping are eroded areas where plowing
mixes the surface layer and subsoil material, a few shal-
low gullies, and areas of soils similar to the Peridge soils
that have bedrock at a depth of less than 60 inches.
Also included are areas of Britwater, Captina, and Razort
soils.

This soil is moderate in natural fertility and organic
matter content. It is medium acid to very strongly acid
throughout uniess the area has been limed. Permeability
is moderate, and the available water capacity is high.
Tilth is good, and the soil can be worked throughout a
wide range of moisture content. The root zone is deep
and is easily penetrated.

This soil has fair potential for cultivated crops. Suitable
crops include corn, soybeans, small grain, and truck
crops. The potential for cultivated crops is limited be-
cause of severe erosion hazard. This soil is mainly used
for hay and pasture, for which the potential is good.
Suitable pasture plants include tall fescue, white clover,
bermudagrass, alfalfa, and lespedeza. With good man-
agement that includes contour cultivation and terraces,
clean tilled crops that leave large amounts of residue
can be safely grown year after year on the less sloping
areas. Management will need to be intensified as slope
length and gradient increase.

Potential is fair for loblolly pine, shortleaf pine, red
oak, white oak, black walnut, and white ash. There are
no significant limitations for woodland use and manage-
ment.

This soil has fair potential for most urban use. Low
strength is a moderate limitation for dwellings and roads
and streets. The low strength, shrink-swell potential, and
slope are moderate limitations for light industry. These
limitations can be overcome by proper engineering
design and careful installation. Moderate permeability is
a moderate limitation for septic tank absorption fields.
This limitation can be overcome by increasing the size of
the absorption field or by modifying the filter field.

The capability unit is Ille-1. The woodland suitability
group is 307.

39—Portia sandy loam, 3 to 8 percent slopes. This
deep, well drained, gently sloping soil is on uplands and
foot slopes. Slopes are smooth and convex. Individual
areas range from about 10 to 50 acres.

Typically the surface layer is brown sandy loam about
6 inches thick. The subsurface layer is yellowish brown
sandy loam to a depth of about 12 inches. The subsoil is
yellowish red loam to a depth of about 25 inches, and
red sandy clay loam to 72 inches or more.

Included in mapping are stony areas, areas of soils
that are similar to Portia soils that have bedrock at
depths of less than 60 inches, and areas where the
subsoil is brown sandy loam. Also included are occasion-
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al shallow gullies and areas where plowing mixes the
surface layer and subsoil material.

This soil is low in natural fertility and organic matter
content. The surface layer is slightly acid to strongly
acid, and the subsoil is strongly acid or very strongly
acid. Permeability is moderately slow, and the available
water capacity is medium to high. The soil has good tilth
and can be worked throughout a wide range of moisture
content. The root zone is deep and is easily penetrated.

This soil has fair potential for cultivated crops. Suitable
crops include corn, soybean, small grain, and truck
crops. The potential is limited because of the severe
erosion hazard. Most areas are cleared and are used for
hay and pasture, for which the potential is good. Suitable
pasture plants include tall fescue, white clover, bermuda-
grass, and lespedeza. Erosion is a severe hazard if culti-
vated crops are grown. With good management that
includes contour cultivation and terraces, clean tilled
crops that leave large amounts of residue can be safely
grown year after year on the less sloping areas. Manage-
ment will need to be intensified as slope length and
gradient increase.

Potential is fair for shortleaf pine, loblolly pine, white
oak, red oak, sweetgum, and eastern redcedar. There
are no significant limitations for woodland use and man-
agement.

This soil has good potential for most urban use. The
shrink-swell potential and low strength are moderate limi-
tations for dwellings, roads and streets, and light indus-
try. These limitations can be easily overcome by good
design and careful installation. Moderately slow perme-
ability is a moderate limitation for septic tank absorption
fields, but this limitation can be overcome by increasing
the size of the absorption field.

The capability unit is Ille-1. The woodland suitability
group is 307.

40—Portia sandy loam, 8 to 12 percent slopes. This
deep, well drained, moderately sloping soil is on foot
slopes and uplands. Slopes are smooth and convex.
individual areas range from about 10 to 30 acres.

Typically the surface layer is brown sandy loam about
6 inches thick. The subsurface layer is yellowish brown
sandy loam to a depth of about 12 inches. The subsoil is
yellowish red loam to a depth of about 25 inches and
red sandy clay loam to 72 inches or more.

Included in mapping are stony areas and areas of soils
that are similar to Portia soils that have bedrock at a
depth of less than 60 inches. Also included are occa-
sional gullies and areas where plowing mixes the surface
layer and subsoil material.

This soil is low in natural fertility and organic matter
content. The surface layer is slightly acid to strongly
acid, and the subsoil is strongly acid or very strongly
acid. Permeability is moderately slow and the available
water capacity is medium to high. This soil has good tilth
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and can be worked throughout a wide range of moisture
content. The root zone is deep and is easily penetrated.

This soil has poor potential for cultivated crops be-
cause of the slope and very severe erosion hazard. It is
mostly cleared and used for hay and pasture, for which
the potential is good. Suitable pasture plants include tall
fescue, white clover, lespedeza, and bermudagrass. With
good management that includes terraces and contour
cultivation, sown crops can be grown occasionally in a
cropping system that includes close growing cover most
of the time. Management will have to be intensified as
slope length and gradient increase.

Potential is fair for shortleaf pine, loblolly pine, red
oak, and eastern redcedar. There are no significant limi-
tations for woodland use and management.

This soil has fair potential for most urban use. The
slope, shrink-swell potential, and low strength are moder-
ate limitations for dwellings and local roads and streets.
Slope is a severe limitation for light industry. These limi-
tations can be overcome by good design and careful
installation. Slope and moderately slow permeability are
moderate limitations for septic tank absorption fields.
These limitations can be overcome by good design and
careful installation procedures.

The capability unit is IVe-4. The woodland suitability
group is 307.

41—Razort soils, frequently flooded. This map unit
of level or nearly level soils is on flood plains along
streams. It is more variable than other map units in the
area, but the frequency of flooding is a dominant factor
in use and management. The unit consists of Razort
loam and Razort gravelly silt loam, which are closely
associated but occur in an irregular pattern. Some areas
of these soils are large enough to be mapped separate-
ly, but because of present and predicted use, they were
mapped as one unit. Many mapped areas contain both
of these soils, but some areas contain only one. Slopes
are 0 to 3 percent.

Typically Razort soils have a surface layer of dark
brown loam about 10 inches thick. The subsoil is dark
brown silt loam to a depth of about 49 inches and dark
brown mottied gravelly silt loam to 60 inches. The under-
lying material is dark brown very gravelly clay loam.

Included in mapping is sandy overwash along stream-
banks, where it is several feet thick, and in spots away
from the stream, where it is a few inches to 18 inches
thick. Also included are built-up areas in the city of Harri-
son that are less subject to flooding and soils that have
a thicker surface layer than Razort soils but are other-
wise similar.

These soils are moderate in natural fertility and organ-
ic matter content. They are neutral or slightly acid in the
surface layer and slightly acid or medium acid in the
subsoil. Permeability is moderate, and available water
capacity is high. Tilth is good, and the soil can be
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worked throughout a wide range of moisture content.
The root zone is deep and is easily penetrated.

Most areas of these soils are flooded more than once
every 2 years. The flooding is of very brief duration but is
fast-moving water that can cause severe damage in a
brief period.

These soils have poor potential for cultivated crops
because of the flood hazard. They are mostly cleared and
used for pasture and hay, for which the potential is good
(fig. 13). Suitable pasture plants include bermudagrass,
tall fescue, alfalfa, white clover, and lespedeza.

These soils have good potential for loblolly pine, red
oak, white oak, sweetgum, cottonwood, black walnut (fig.
14), and sycamore. There are no significant limitations
for woodland use and management.

These soils have poor potential for most urban use.
Flooding is a severe hazard for dwellings, light industry,
local roads and streets, and septic tank absorption fields.
Major flood control practices are needed.

The capability unit is Vw-1. The woodland suitability
group is 207.

42—Samba siit loam, 0 to 1 percent slopes. This
deep, poorly drained, level soil is on depressions and
concave slopes on stream terraces and uplands. Individ-
ual areas range from about 10 to 20 acres, except one
area north of Lead Hill that is about 140 acres.

Typically the surface layer is very dark gray silt loam
about 9 inches thick. The subsurface layer is very dark
grayish brown silt loam to a depth of about 13 inches.
The subsoil is dark gray, mottled silty clay loam to a
depth of about 20 inches, dark gray, mottled clay to 36
inches, grayish brown, mottled clay to 59 inches, and
gray, mottled clay that extends to 72 inches or more.

Included in mapping are small areas of Captina and
Razort soils.

This soil is moderate in natural fertility and organic
matter content. It is slightly acid or medium acid in the
surface layer and strongly acid to neutral in the subsoil.
Permeability is very slow, and the available water capac-
ity is high. The surface layer is friable and is easily tilled
through a medium range of moisture conditions. The
water table is seasonally high and is near the surface in
late winter and early spring. The root zone is deep and is
easily penetrated to a depth of approximately 20 inches.
Below this depth, root penetration is slower because of
the high clay content.

This soil has fair potential for cultivated crops. Suitable
crops include soybeans and small grain. Runoff is very
slow, and wetness is a severe limitation. Farming oper-
ations are delayed for several days after a rain unless a
surface drainage system is installed. With good manage-
ment that includes drainage, clean tilled crops that leave
a large amount of residue can be safely grown year after
year. Most areas of this soil are used for hay and pas-
ture, for which the potential is good. Suitable pasture
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plants include tall fescue, white clover, bermudagrass,
and lespedeza.

Potential is fair for shortleaf pine, loblolly pine, and
sweetgum. Equipment limitations and seedling mortality
are moderate.

This soil has poor potential for most urban use. The
shrink-swell potential, low strength, and wetness are
severe limitations for dwellings, light industry, and local
roads and streets. These limitations are difficult and ex-
pensive to overcome. Wetness and slow percolation are
severe limitations for septic tank absorption fields. These
limitations are very difficult to overcome.

The capability unit is Illlw-1. The woodland suitability
group is 4w8.

Use and management of the soils

This soil survey is an inventory and evaluation of the
soils in the survey area. It can be used to adjust land
uses to the limitations and potentials of natural re-
sources and the environment. Also, it can help avoid
soil-related failures in land uses.

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

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

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

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

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

W. Wilson Ferguson, conservation agronomist, Soil Conservation
Service, helped prepare this section.

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 Conserva-
tion Service is explained; and the estimated yields of the
main crops and hay and pasture plants are listed for
each soil.

Planners of management systems for individual fields
or farms should consider the detailed information given
in the description of each soil under "Soil maps for
detailed planning.” Specific information can be obtained
from the local office of the Soil Conservation Service or
the Cooperative Extension Service.

In 1967 about 111,180 acres in the survey area was
used for crops and pasture (72). Of this total, 51,180
acres was permanent pasture and 60,000 acres was in
cultivated crops.

Most cleared areas in the county are used for pasture
and hay. A small acreage is in commercial and home
orchards and home gardens. The cash income from
these enterprises is small but important. Most farm fami-
lies and many families in urban areas can or freeze
homegrown fruits and vegetables for home use. A small
acreage is in silage crops.

Many field crops suited to the survey area are not
commonly grown. Soybeans and small grain are exam-
ples.

These soils are low in nitrogen, potassium, phospho-
rus, calcium, and organic matter content. Many soils
suited to crops are erodible. Many are poorly suited or
not suited to intensive use because they are stony, are
shallow over bedrock, and have a high content of coarse
fragments.

Contour cultivation, vegetated waterways, and terraces
are needed on sloping soils that are used for tilled crops.

Annual cover crops or grasses and legumes should be
grown regularly in the cropping system if the hazard of
erosion is severe or if crops leave only a small amount
of residue. Crop residue should be shredded and spread
evenly to provide protective cover and active organic
matter. Minimum tillage is needed to the extent practical
for the soil conditions and crop requirements.

The kinds and amounts of fertilizer applied are gener-
ally based on soil tests, kinds of crops to be grown, past
experiences, productive capacity of the soil, and expect-
ed yields. On most soils, periodic applications of lime are
beneficial. These applications according to needs indi-
cated by soil tests are generally necessary for satisfac-
tory production of such crops as alfalfa, white clover,
and red clover.
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If left bare, most soils tend to pack and crust over
after heavy rains. Cover crops and crop residue help to
maintain good tilth.

Tall fescue, a cool season perennial, is the main grass
now grown in the county. Common bermudagrass and
some hybrid bermudagrass are warm season grasses
suited to many soils in the county. They should be prop-
agated with sprigs because stands started with seeding
are more susceptible to winterkill. Red clover and white
clover are the most commonly grown legumes and are
usually grown with grass. Alfalfa is suited to the Razort
and Peridge soils.

Grazing management is essential for the production of
high quality forage and for stand survival and erosion
control. Management includes maintaining sufficient top-
growth during the growing season to provide for vigorous
healthy growth. It also includes restricting grazing of tall
fescue in summer. Brush control is essential, and weed
control is often needed.

Grass pasture responds well to nitrogen fertilizer, and
grass and legume pasture may require phosphate and
potash fertilizers and lime at rates based on soil tests.

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 consid-
ered.

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

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

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

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

Land capabillity classiflcation

Land capability classification shows, in a general way,
the suitability of soils for most kinds of field crops. Crops
that require special management are excluded. The soils
are grouped according to their limitations for field crops,
the risk of damage if they are used for crops, and the
way they respond to management. The grouping does
not take into account major and generally expensive
landforming that would change slope, depth, or other
characteristics of the soils, nor does it consider possible
but unlikely major reclamation projects. Capability classi-
fication is not a substitute for interpretations designed to
show suitability and limitations of groups of soils for
rangeland, 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 designat-
ed by Roman numerals | through VIIl. The numerals
indicate progressively greater limitations and narrower
choices for practical use. The classes are defined as
follows:

Class | soils have slight limitations that restrict their
use.

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

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

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

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

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

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

Class VIl soils and miscellaneous areas have limita-
tions that nearly preclude their use for commercial crop
production.

Capability subclasses are soil groups within one class.
They are designated by adding a small letter, 6, w, s, or
¢, to the class numeral, for example, lle. The letter o
shows that the main limitation is risk of erosion unless
close-growing plant cover is maintained; w shows that
water in or on the soil interferes with plant growth or
cultivation (in some soils the wetness can be partly cor-
rected by artificial drainage); s shows that the soil is
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limited mainly because it is shallow, droughty, or stony;
and ¢, used in only some parts of the United States,
shows that the chief limitation is climate that is very cold
or very dry.

In class | there are no subclasses because the soils of
this class have few limitations. Class V contains only the
subclasses indicated by w, s, or ¢ because the soils in
class V are subject to little or no erosion. They have
other limitations that restrict their use to pasture, range-
land, woodland, wildlife habitat, or recreation.

Capability units are soil groups within a subclass. The
soils in a capability unit are enough alike to be suited to
the same crops and pasture plants, to require similar
management, and to have similar productivity. Capability
units are generally designated by adding an Arabic nu-
meral to the subclass symbol, for example, lle-1 or llle-2.

The capability classification of each map unit is given
in the section “Soil maps for detailed planning.”

Woodland management and productivity

Paul {. Brown, forester, Soil Conservation Service, helped prepare
this section.

Boone County was originally interspersed with wood-
land and savannas and with scattered prairies on some
of the nearly level to gently sloping areas. During the
late 1800's and early 1900’s, many savannas reverted to
low grade hardwood forest. This trend reached a peak
during the 1940’s and early 1950’s when approximately
70 percent of the county was wooded. Since then the
trend has been one of clearing and converting wooded
areas to pasture of improved grasses. in 1970, trees
covered about 52 percent, or 195,500 acres of Boone
County (73). This acreage is almost entirely privately
owned. The estimated current net annual growth for all
species in the county is 3.3 million cubic feet.

Good to poor stands of commercial trees are pro-
duced in the county. Generally, the better stands are
located on deep soils and on north-facing slopes of
moderately deep soils. Broadleaf species are dominant.
Scattered stands of needlieleaf species, especially east-
ern redcedar, do occur.

The economic impact of wood products in Boone
County is small, mainly as a result of clearing for pasture
and mismanaging the woodland. Forest products pro-
duced in the county include lumber for furniture, cros-
sties, fenceposts, and handles. The area benefits signifi-
cantly, however, from the esthetic and recreational
values of its forestland. The woodland also provides
food and cover for wildlife and grazing for domestic ani-
mals.

This section explains how soils affect the growth of
trees and management of timber resources in the
county.

Table 7 can be used by woodland owners or forest
managers in planning the use of soils for wood crops.
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Only those soils suitable for wood crops are listed. The
table lists the woodland suitability group symbol for each
soil. Soils assigned the same symbol require the same
general management and have about the same potential
productivity.

The first part of the woodland suitability group 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; 1, toxic substances in the soil; d, restricted
root depth; ¢, clay in the upper part of the soil; s, sandy
texture; £, high content of coarse fragments in the soil
profile; and r, steep slopes. The letter o 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,andr.

The third part of the symbol, a numeral, indicates the
kind of trees for which the soils in the group are best
suited and the degree of hazard or limitation. The numer-
als 1, 2, and 3 indicate slight, moderate, and severe
limitations, respectively, and suitability for needleleaf
trees. The numerals 4, 5, and 6 indicate slight, moderate,
and severe limitations, respectively, and suitability for
broadieaf trees. The numerals 7, 8, 9 indicate slight,
moderate, and severe limitations, respectively, and suit-
ability for both needleleaf and broadleaf trees. The nu-
meral O indicates that the soils in the group are not
suitable for the production of commercial wood crops.

In table 7, 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 s/ight if the
expected soil loss is small, moderate if measures are
needed to control erosion during logging and road con-
struction, and severe if intensive management or special
equipment and methods are needed to prevent exces-
sive loss of soil.

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

29

25 percent; moderate, 25 to 50 percent; and severe,
more than 50 percent.

The potential productivity of merchantable or common
trees on a soil is expressed as a site index. This index is
the average height, in feet, that dominant and codomin-
ant trees of a given species attain in a specified number
of years. Site index was calculated at age 30 years for
eastern cottonwood, 35 years for American sycamore,
and 50 years for all other species. Procedures used to
determine site index are given in references (3, 4, 5, 6,
and 9). The site index applies to fully stocked, even-
aged, unmanaged stands. Commonly grown trees are
those that woodland managers generally favor in inter-
mediate 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.

Recreation

The soils of the survey area are rated in table 8 ac-
cording to limitations that affect their suitability for recre-
ation. The ratings are based on restrictive soil features,
such as wetness, slope, and texture of the surface layer.
Suitability to flooding is considered. Not considered in
the ratings, but important in evaluating a site, are the
location and accessibility of the area, the size and shape
of the area and its scenic quality, vegetation, access to
water, potential water impoundment sites, and access to
public sewerlines. The capacity of the soil to absorb
septic tank effluent and the ability of the soil to support
vegetation are also important. Soils subject to flooding
are limited for recreation use by the duration and intensi-
ty of flooding and the season when flooding occurs. In
planning recreation facilities, onsite assessment of the
height, duration, intensity, and frequency of flooding is
essential.

In table 8, the degree of soil limitation is expressed as
slight, moderate, or severe. Slight means that soil prop-
erties are generally favorable and that limitations are
minor and easily overcome. Moderate means that limita-
tions can be overcome or alleviated by planning, design,
or special maintenance. Severe means that soil proper-
ties are unfavorable and that limitations can be offset
only by costly soil reclamation, special design, intensive
maintenance, limited use, or by a combination of these
measures.

The information in table 8 can be supplemented by
other information in this survey, for example, interpreta-
tions for septic tank absorption fields in table 11 and
interpretations for dwellings without basements and for
local roads and streets in table 10.

Camp areas require site preparation such as shaping
and leveling the tent and parking areas, stabilizing roads
and intensively used areas, and installing sanitary facili-
ties and utility lines. Camp areas are subject to heavy
foot traffic and some vehicular traffic. The best soils
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have mild slopes and are not wet or subject to flooding
during the period of use. The surface has few or no
stones or boulders, absorbs rainfall readily but remains
firm, and is not dusty when dry. Strong slopes and
stones or boulders can greatly increase the cost of con-
structing campsites.

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

Playgrounds require soils that can withstand intensive
foot traffic. The best soils are almost level and are not
wet or subject to flooding during the season of use. The
surface is free of stones and boulders, is firm after rains,
and is not dusty when dry. If grading is needed, the
depth of the soil over bedrock or a hardpan should be
considered.

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

Wildlife habitat

Paul M. Brady, biologist, Soil Conservation Service, helped prepare
this section.

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 (fig. 15). Wildlife
habitat can be created or improved by planting appropri-
ate vegetation, by maintaining the existing plant cover, or
by promoting the natural establishment of desirable
plants.

In table 9, the soils in the survey area are rated ac-
cording to their potential for providing habitat for various
kinds of wildlife. This information can be used in planning
parks, wildlife refuges, nature study areas, and other
developments for wildlife; in selecting soils that are suit-
able for establishing, improving, or maintaining specific
elements of wildlife habitat; and in determining the inten-
sity of management needed for each element of the
habitat.

The potential of the soil is rated good, fair, poor, or
very poor. A rating of good indicates that the element or
kind of habitat is easily established, improved, or main-
tained. Few or no limitations affect management, and
satisfactory results can be expected. A rating of fair
indicates that the element or kind of habitat can be
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established, improved, or maintained in most places.
Moderately intensive management is required for satis-
factory results. A rating of poor indicates that limitations
are severe for the designated element or kind of habitat.
Habitat can be established, improved, or maintained in
most places, but management is difficult and must be
intensive. A rating of very poor indicates that restrictions
for the element or kind of habitat are very severe and
that unsatisfactory results can be expected. Creating,
improving, or maintaining habitat is impractical or impos-
sible.

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

Grain and seed crops—soybeans, grain sorghum,
brown top millet, and corn—are domestic grains and
seed-producing herbaceous plants. Soil properties and
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 stoni-
ness, and flood hazard. Soil temperature and soil mois-
ture are also considerations.

Grasses and legumes are domestic perennial grasses
and herbaceous legumes. Soil properties and features
that affect the growth of grasses and legumes are depth
of the root zone, texture of the surface layer, available
water capacity, wetness, surface stoniness, flood hazard,
and slope. Soil temperature and soil moisture are also
considerations. Grasses include panicgrass, paspalum,
fescue, and bristlegrass; legumes include annual lespe-
deza, shrub lespedeza, and white clover.

Wild herbaceous plants are native or naturally estab-
lished grasses and forbs, including weeds. Beggarweed,
perennial lespedeza, pokeweed, cheatgrass, and wild
bean are weeds. Other plants include bluestem grasses,
grama grasses, and perennial forbs and legumes. 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 stoni-
ness, and flood hazard. Soil temperature and soil mois-
ture are also considerations.

Hardwood trees and the woody understory of shrubs
and vines produce nuts or other fruit, buds, catkins,
twigs, bark, and foliage. These plants include oak, hick-
ory, beech, cherry, dogwood, maple, grapes, honeysuck-
le, and greenbriar. 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.

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.
Cedar, pine, juniper, and certain ornamental trees and
shrubs are part of this plant group.

Wetland plants are annual and perennial wild herba-
ceous plants that grow on moist or wet sites. Submerged
or floating aquatic plants are excluded. Examples of wet-
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land plants are smartweed, wild millet, rushes, sedges,
reeds, pond weeds, waterlily, and rice cutgrass. Soil
properties and features affecting wetland plants are tex-
ture of the surface layer, wetness, reaction, salinity,
slope, and surface stoniness.

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

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

Openland wildlife consists of cropland, pasture, mead-
ows, and areas that are overgrown with grasses, herbs,
shrubs, and vines. These areas produce grain and seed
crops, grasses and legumes, and wild herbaceous
plants. The wildlife attracted to these areas include bob-
white quail, meadowlark, field sparrow, cottontail, and
mourning dove.

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, wood thrush, woodpeckers, great
horned owls, squirrels, gray fox, raccoon, and white-
tailed deer.

Wetland wildlife consists of open, marshy or swampy
shallow water areas. Some of the wildlife attracted to
such areas are kingfishers, rails, ducks, geese, herons,
muskrat, mink, and beaver.

Engineering

James L. Janski, assistant state conservation engineer, Soil Conser-
vation Service, helped prepare this section.

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

The ratings in the engineering tables are based on test
data and estimated data in the “'Soil properties” section.

The ratings were determined jointly by soil scientists and

engineers of the Soil Conservation Service using known
relationships between the soil properties and the behav-
ior of soils in various engineering uses.

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

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

These factors of soil behavior affect construction and
maintenance of roads, airport runways, pipelines, founda-
tions for small buildings, ponds and small dams, irrigation
projects, drainage systems, sewage and refuse disposal
systems, and other engineering works. The ranges of
values can be used to (1) select potential residential,
commercial, industrial, and recreational uses; (2) make
preliminary estimates pertinent to construction in a par-
ticular area; (3) evaluate alternative routes for roads,
streets, highways, pipelines, and underground cables; (4)
evaluate alternative sites for location of sanitary landfills,
onsite sewage disposal systems