United States In cooperation with

Department of Missouri Agricultural S 0 i I S u rvey Of

Agriculture Experiment Station

ggirLservation Pe-rry CO u nty:
Missouri

Service




How To Use This Soil Survey

General Soil Map

The general soil map, which is the color map preceding the detailed soil maps, shows the survey area
divided into groups of associated soils called general soil map units. This map is useful in planning the
use and management of large areas.

To find information about your area of interest, locate that area on the map, identify the name of the
map unit in the area on the color-coded map legend, then refer to the section General Soil Map Units
for a general description of the soils in your area.

Detailed Soil Maps

The detailed soil maps follow the general soil map. These maps can
be useful in planning the use and management of small areas.

To find information about
your area of interest,
locate that area on the
Index to Map Sheets,
which precedes the soll
maps. Note the number of
the map sheet, and turn to
that sheet.
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INDEX TO MAP SHEETS

MAP SHEET

Locate your area of
interest on the map
sheet. Note the map unit
symbols that are in that
area. Turn to the Index

F INTEREST

of numbers and letters.

to Map Units (see Con- NOTE: Map unit symbols in a soil

. . . y
ter?ts)’ which lists the map | survey may consist only of numbers or
units by symbol and ‘ letters, or they may be a combination

name and shows the
page where each map MAP SHEET
unit is described.

The Summary of Tables shows which table has data on a specific land use for each detailed soil map
unit. See Contents for sections of this publication that may address your specific needs.



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

Major fieldwork for this soil survey was completed in 1982. Soil names and
descriptions were approved in 1983. Uniess otherwise indicated, statements in
this publication refer to conditions in the survey area in 1982.

This survey was made cooperatively by the Soil Conservation Service and
the Missouri Agricultural Experiment Station. The Missouri Department of
Natural Resources provided a soil scientist to assist with the fieldwork. The
Perry County Court provided monetary support and a soil scientist. The survey
is part of the technical assistance furnished to the Perry County Soil and Water
Conservation District.

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

Cover: The River Hills in an area of the Menfro soil association in the foreground. The
fertile soils in the Leta-Darwin-Parkville association are on the bottom land in the
background.
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Foreword

This soil survey contains information that can be used in land-planning
programs in Perry County. It contains predictions of soil behavior for selected
land uses. The survey also highlights limitations and hazards inherent in the
soil, improvements needed to overcome the limitations, and the impact of
selected land uses on the environment.

This soil survey is designed for many different users. Farmers, 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 ensure proper performance. Conservationists, teachers,
students, and specialists in recreation, wildlife management, waste disposal,
and pollution control can use the survey to help them understand, protect, and
enhance the environment.

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

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

(Gl A

Paul F. Larson
State Conservationist
Soil Conservation Service

vii
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Perry County, Missouri

By D. F. (Buddy) Festervand, Soil Conservation Service

Fieldwork by Buddy Festervand, Soil Conservation Service, Gerald Manis,
Missouri Department of Natural Resources, and Rich Mayer,
Perry County Soil and Water Conservation District

United States Department of Agriculture,
Soil Conservation Service,

in cooperation with

the Missouri Agricultural Experiment Station

PERRY COUNTY is in the east-central part of Missouri
(fig. 1). It is on the eastern fringe of the Ozark region. It
has an area of 309,754 acres, or about 484 square
miles. Of this total, 303,034 acres is land and the rest is
water areas larger than 40 acres. The county is
somewhat triangular in shape. lts north boundary is
Randolph County, lllinois, and is about 6 miles long. The
east boundary, the Mississippi River, is about 37 miles
long. The south boundary is Cape Girardeau and
Bollinger Counties, Missouri, and is about 35 miles long.
The west boundary is Madison, St. Francois, and Ste.
Genevieve Counties and is about 23 miles long. The
population of the county in 1980 was 16,784.

This survey updates the soil survey of Perry County
published in 1913 (72). It provides additional
interpretative information and larger maps, which show
the soils in greater detail.

The Jackson County, lllinois, soil survey publication
includes a small part of Perry County, Missouri, that is on
the lllinois side of the Mississippi River. This part of
Perry County is served by the Soil and Water
Conservation District of Jackson County, lllinois. It is
shown on the published maps of this survey as part of
Perry County, Missouri, but is not included within the soil
survey boundary of Perry County.

The two major land resource areas in the county are
the Central Mississippi Valley Wooded Slopes and the
Ozark Border. Some of the major soils on the Central
Mississippi Valley Wooded Slopes are Darwin, Haymond,
Leta, Menfro, and Wilbur soils. Darwin and Leta soils are
along the flood plains of the Mississippi River. Haymond
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and Wilbur soils are on the flood plains along the
tributaries of the Mississippi River. Menfro soils are on
ridges and side slopes in the uplands. Some of the major
soils on the Ozark Border are Ashton, Elsah, Goss, and
Hildebrecht soils. Ashton soils are on stream terraces.
Elsah soils are on small flood plains. Goss soils are



moderately steep to very steep and are on side slopes.
Hildebrecht soils have a fragipan and are on ridges and
foot slopes.

Farming is the main enterprise in the survev area
Soybeans, corn, wheat, and grain sorghum are the major
cultivated crops. Many areas on uplands in the eastern
half of the county are cultivated. Erosion is a severe
hazard in these areas. Most of the steep and very steep
soils are used as pasture or woodland. The soils on the
Bois Brule bottoms are used for row crops. Wetness is a
problem.

General Nature of the Survey Area

This section gives general information concerning the
survey area. It describes climate and early history.

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

The consistent pattern of climate in Perry County is
one of cold winters and long, hot summers. Heavy rains
occur mainly in spring and early in summer, when moist
air from the Gulf of Mexico interacts with drier
continental air. The annual rainfall is normally adequate
for corn, soybeans, and all grain crops.

Table 1 gives data on temperature and precipitation
for the survey area as recorded at Marble Hil! in the
period 1951 to 1980. Table 2 shows probabie dates of
the first freeze in fall and the last freeze in spring. Table
3 provides data on length of the growing season.

In winter the average temperature is 35 degrees F,
and the average daily minimum temperature is 24
degrees. The lowest temperature on record, which
occurred at Marble Hill on February 2, 1951, is -27
degrees. In summer the average temperature is 76
degrees, and the average daily maximum temperature is
89 degrees. The highest recorded temperature, which
occurred on June 30, 1952, is 108 degrees.

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

The total annual precipitation is 44.37 inches. Of this,
about 50 percent usually falls in April through
September. The growing season for most crops falls
within this period. In 2 years out of 10, the rainfall in April
through September is less than 18 inches. The heaviest
1-day rainfall during the period of record was 6.30 inches
at Marble Hill on March 28, 1977. Thunderstorms occur
on about 45 days each year. Tornadoes and severe
thunderstorms occur occasionally but are loca! in extent
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and of short duration. They can cause damage in
scattered spots. Hailstorms occur at times during the
warmer part of the year but in an irregular pattern and
only in small areas.

The average seasonal snowfall is about 12 inches.
The greatest snow depth at any one time during the
period of record was 14 inches. On the average, 2 days
of the year have at least 1 inch of snow on the ground.

The average relative humidity in midafternoon is about
60 percent. Humidity is higher at night, and the average
at gdawn is about 80 percent. The sun shines 65 percent
of the time possible in summer and 45 percent in winter.
The prevailing wind is from the south. Average
windspeed is highest, 12 miles per hour, in spring.

Early History

in 1540, Hernando De Soto probably came through
what is now Perry County. The Indians in the area then
were from three basic tribes: the Casquins of New
Madrid, the Capahas of Cape Girardeau, and the
Osages, who fived in areas along the Missouri River but
whose hunting grounds extended east to the Mississippi
River and south to the Arkansas River. The Casquins
were from the Algonquin family, and the Capaha and
Osage were from the Siouan family. The Indians of the
Siouan family originally came from the valley of the Ohio
River.

Prior to the arrival of the Siouan family of Indians,
about 400 B.C. to 700 A.D., a race of people who built
large mounds is believed to have settled throughout
southeast Missouri. These people are referred to as the
mound builders. They built cities similar to those in
ancient Mexico. They established trade routes to very
distant areas in North America, as is evidenced by relics
found in the large mounds that they built. These people
probably relied heavily on farming, whereas the Siouan
family at the time of De Soto relied on both hunting and
farming. The disappearance of the mound builders is a
mystery.

Perry County was originally heavily forested. The
central part of the county had an area of prairie. The
predominant timber species were oak, hickory, walnut,
pecan, cottonwood, poplar, maple, locust, and gum. Big
bluestem, indiangrass, and switchgrass were the main
prairie grasses.

The first recorded settler in Perry County was a
Frenchman, John Baptiste Barsaloux, a traveling
merchant who lived in Brois Brule in 1787. His land
bordered the Jones Cutoff, about a mile north of Menfro.
Although the Spanish governed this region from 1770 to
1803, the settlers were French who had come during the
Frerich rule, which was from 1673 to 1770. From 1770 to
1795, Spanish policy kept Americans out of Upper
Louisiana, which included Missouri. In 1795, Spain lifted
the restriction and allowed immigration. Settlers payed
only a small fee for the survey and registration of the



Perry County, Missouri

land granted them. Most grants were for 640 acres, but
a few were much larger.

fn 17986, the first permanent American settlers sought
land that had access to water. They asked for their
grants in the Bois Brule bottoms and along Cinque
Hommes, Saline, St. Laurents, and Apple Creeks.
Several groups of these settlers came from Kentucky.
They settled in an area called the Barrens, probably
named for the area in Kentucky from which they came.
In 1800, Spain secretly transferred all the territory of
Louisiana back to France. In 1803, Perry County came
under the jurisdiction of the United States when the
Louisiana Purchase was bought from France.

The early settlers cleared land in the same way that
settlers had across the United States. They preferred
wooded land, which they considered to be fertile. Prairie
tand was more difficult to work than forest land because
cutting through the sod with a plow was difficult. The
farmers first grew crops that would make them self-
sufficient. Corn was the main crop, but cotton and flax
were also grown to provide thread for cloth.

In 1821, the first county court was organized. Bernard
Layton donated 51 acres and a spring, which later
became the site of the present county seat, at Perryville.
The first courthouse was built in 1825. A log jail was the
only other building. By 1831, Perryville was incorporated,
and by 1843, a hotel was built. The hotel served as the
headquarters for German immigrants who came to the
county during this period.

In 1839, a large group of Lutheran immigrants settied
in Missouri for religious reasons. They purchased about
4,475 acres in eastern Perry County. These settlers
founded the town of Altenburg, named for the city of
Altenburg in Saxony, Germany, from which they came.
Altenburg soon became the hub of the Saxon settlement
and was incorporated in 1870.

How This Survey Was Made

This survey was made to provide information about the
soils in the survey area. The information includes a
description of the soils and their location and a
discussion of the suitability, limitations, and management
of the soils for specified uses. Soil scientists observed
the steepness, length, and shape of slopes; the general
pattern of drainage; the kinds of crops and native plants
growing on the soils; and the kinds of bedrock. They dug
many holes to study the soil profile, which is the
sequence of natural layers, or hciizons, in a soil. The
profile extends from the surface down into the
unconsolidated material in which the soil formed. The
unconsolidated material is devoid of roots and other
living organisms and has not been changed by other
biologic activity.

The soils in the survey area occur in an orderly pattern
that is related to the geology, the landforms, relief,
climate, and the natural vegetation of the area. Each

kind of soil is associated with a particular kind of
landscape or with a segment of the landscape. By
observing the soils in the survey area and relating their
position to specific segments of the landscape, a soil
scientist develops a concept, or model, of how the soils
were formed. Thus, during mapping, this model enables
the soil scientist to predict with considerable accuracy
the kind of soil at a specific location on the landscape.

Commonly, individual soils on the landscape merge
into one another as their characteristics gradually
change. To construct an accurate soil map, however, soil
scientists must determine the boundaries between the
soils. They can observe only a limited number of soil
profiles. Nevertheless, these observations, supplemented
by an understanding of the soil-landscape relationship,
are sufficient to verify predictions of the kinds of soil in
an area and to determine the boundaries.

Soil scientists recorded the characteristics of the soil
profiles that they studied. They noted soil color, texture,
size and shape of soil aggregates, kind and amount of
rock fragments, distribution of plant roots, acidity, and
other features that enable them to identify soils. After
describing the soils in the survey area and determining
their properties, the soil scientists assigned the soils to
taxonomic classes {units). Taxonomic classes are
concepts. Each taxonomic class has a set of soil
characteristics with precisely defined limits. The classes
are used as a basis for comparison to classify soils
systematically. The system of taxonomic classification
used in the United States is based mainly on the kind
and character of soil properties and the arrangement of
horizons within the profile. After the soil scientists
classified and named the soils in the survey area, they
compared the individual soils with similar soils in the
same taxonomic class in other areas so that they could
confirm data and assemble additional data based on
experience and research.

While a soil survey is in progress, samples of some of
the soils in the area generally are collected for laboratory
analyses and for engineering tests. Soil scientists
interpreted the data from these analyses and tests as
well as the field-observed characteristics and the soil
properties in terms of expected behavior of the soils
under different uses. Interpretations for all of the soils
were field tested through observation of the soils in
different uses under different levels of management.
Some interpretations are modified to fit local conditions,
and new interpretations sometimes are developed to
meet local needs. Data were assembled from other
sources, such as research information, production
records, and field experience of specialists. For example,
data on crop yields under defined levels of management
were assembled from farm records and from field or plot
experiments on the same kinds of soil.

Predictions about soil behavior are based not only on
soil properties but also on such variables as climate and
biological activity. Soil conditions are predictable over



long periods of time, but they are not predictable from
year to year. For example, soil scientists can state with a
fairly high degree of probability that a given soil will have
a high water table within certain depths in most years,
but they cannot assure that a high water table will
always be at a specific level in the soil on a specific
date.

After soil scientists located and identified the
significant natural bodies of soil in the survey area, they
drew the boundaries of these bodies on aerial
photographs and identified each as a specific map unit.
Aerial photographs show trees, buildings, fields, roads,
and rivers, all of which help in locating boundaries
accurately.

Map Unit Composition

A map unit delineation on a soil map represents an
area dominated by one major kind of soil or an area
dominated by several kinds of soil. A map unit is
identified and named according to the taxonomic
classification of the dominant soil or soils. Within a
taxonomic class there are precisely defined limits for the
properties of the soils. On the landscape, however, the
soils are natural objects. In common with other natural
objects, they have a characteristic variability in their
properties. Thus, the range of some observed properties
may extend beyond the limits defined for a taxonomic
class. Areas of soils of a single taxonomic class rarely, if
ever, can be mapped without including areas of soils of
other taxonomic classes. Consequently, every map unit

is made up of the soil or soils for which it is named and
some soils that belong to other taxonomic classes.
These latter soils are called inclusions or included soils.

Most inclusions have properties and behavioral
patterns similar to those of the dominant soil or soils in
the map unit, and thus they do not affect use and
management. These are called noncontrasting (similar)
inclusions. They may or may not be mentioned in the
map unit descriptions. Other inclusions, however, have
properties and behavior divergent enough to affect use
or require different management. These are contrasting
(dissimilar) inclusions. They generally occupy small areas
and cannot be shown separately on the soil maps
because of the scale used in mapping. The inclusions of
contrasting soils are mentioned in the map unit
descriptions. A few inclusions may not have been
observed and consequently are not mentioned in the
descriptions, especially where the soil pattern was so
complex that it was impractical to make enough
observations to identify all of the kinds of soil on the
landscape.

The presence of inclusions in a map unit in no way
diminishes the usefulness or accuracy of the soil data.
The objective of soil mapping is not to delineate pure
taxonomic classes of soils but rather to separate the
landscape into segments that have similar use and
management requirements. The delineation of such
landscape segments on the map provides sufficient
information for the development of resource pians, but
onsite investigation is needed to plan for intensive uses
in small areas.



General Soil Map Units

The general soil map at the back of this publication
shows the soil associations in this survey area. Each
association has a distinctive pattern of soils, relief, and
drainage. Each is a unique natural landscape. Typically,
an association consists of one or more major soils and
some minor soils. It is named for the major soils. The
soils making up one association can occur in another but
in a different pattern.

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

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

Soil Descriptions

1. Menfro Association

Gently sloping to very steep, deep, well drained, silty
soils; on uplands

This association consists of soils on uplands adjoining
the flood plains along the Mississippi River and
extending west to the central part of the county. Itis
characterized by long, narrow ridges that are highly
dissected by narrow, V-shaped drainageways. About 40
percent of the association is the Perry County Sinkhole
Plain (fig. 2). Slopes range from 3 to 50 percent.

This association makes up about 45 percent of the
survey area. It is about 94 percent Menfro and similar
soils and 6 percent minor soils.

Menfro soils are on ridgetops and side slopes.
Typically, they have a surface layer of brown, friable silt
loam. The subsoil is brown and dark yellowish brown
silty clay loam and silt loam. It is mottled in the middle

art.
P Minor in this association are Bucklick, Caneyville, and
Haymond soils. Bucklick soils have more clay than the
Menfro soils. They are on the mid and lower side slopes
and foot slopes at the lower elevations. Caneyville soils
are moderately deep to bedrock. They are in positions
on the landscape similar to those of Bucklick soils.
Haymond soils are silty throughout. They are on narrow
flood plains.

About 70 percent of the acreage in this association
has been cleared. The gently sloping soils on ridgetops
and the strongly sloping soils in the smoother areas are
used mostly for cultivated crops and pasture. Soybeans,
corn, wheat, and grain sorghum are the main crops.
Barley and rye are grown in a few areas. Alfalfa, red
clover, and fescue are the main pasture plants and hay
crops. The uncleared areas, where the soils are mostly
moderately steep to very steep, generally support mixed
hardwoods.

The soils on ridgetops and in some of the smoother,
strongly sloping areas are suited to cultivated crops. The
moderately steep areas and most of the steep areas are
suited to pasture. Erosion is the main management
concern. In areas that are cultivated, a conservation
tillage system that leaves crop residue on the surface,
terraces, grassed waterways, and winter cover crops are
needed to control erosion. Overgrazing is the major
concern in managing pasture because it causes rapid
erosion and gullying.

The soils in this association are suited to trees. Most
stands are mixed hardwoods. Yellow-poplar is more
abundant in the River Hills area than in other areas. The
equipment limitation and the erosion hazard are
management concerns in the steep and very steep
areas.

This association is suited to most kinds of sanitary
facilities and building site development. Slope is the main
limitation. Also, pollution of ground water by waste
disposal facilities is possible in the karst areas.

2. Leta-Darwin-Parkville Association

Nearly level, deep, somewhat poorly drained and poorly
drained, clayey soils; on flood plains and low terraces

This association consists of soils on broad flood plains
and terraces along the Mississippi River. Slopes range
from 0 to 2 percent.

This association makes up about 12 percent of the
survey area. It is about 22 percent Leta soils, 15 percent
Darwin soils, 13 percent Parkville soils, and 50 percent
minor soils.

The somewhat poorly drained Leta soils generally are
on low terraces. Typically, they have a surface layer of
very dark gray silty clay. The subsurface layer is very
dark grayish brown, mottled silty clay. The subsoil is dark
gray and dark grayish brown, mottled silty clay. The



W\f
.

P
/ Wuter /

,ﬂ

Soil Survey

T

—_ N

Menfro, Karst

Loess

e /L ‘/‘/
T \\é/_ /]/ /,/‘/'/
— (‘7 SO rscid . /L
g Cavey residun /L
=" Limestone
/1 /) -1
y o

Figure 2.—Typical pattern of the karst topography and the parent material in the Menfro association.

substratum occurs as stratified layers of gray and dark
grayish brown, mottled silt loam and very fine sandy
loam.

The poorly drained Darwin soils are on flood plains.
Typically, they have a surface layer of very dark grayish
brown silty clay. The subsurface layer also is very dark
grayish brown silty clay. The subsoil is dark gray and
gray, mottled silty clay and clay.

The somewhat poorly drained Parkville soils generally
are on low terraces. They are higher on the landscape
than the Leta soils. Typically, they have a surface layer
of very dark gray silty ciay. The subsurface layer is very
dark grayish brown silty clay. The substratum is brown
and dark grayish brown silt loam, very fine sandy ioam,
and very fine sand. It is mottied in the upper part.

Minor in this association are Dupo, Haynie, and
Waldron soils and Orthents. Dupo soils are adjacent to
the uplands. They have a silty surface layer. The well
drained Haynie soils are in the higher areas. Orthents
are on manmade soils on levees and in borrow pits.

Waldron soils are in basins and swales. They have less
clay in the lower part than the Darwin soils.

Nearly all of this association has been cleared.
Soybeans, corn, wheat, and grain sorghum are the most
common crops. Pasture plants, alfalfa, and red clover
are grown 10 a lesser extent. Most of the levee system
supporis fescue grass, but small areas support alfalfa
and red clover.

Cash crops are the main farm enterprise. Wetness is
the chief concern in managing the major soils. Drainage
ditches extend to all parts of the association. Very little
of the land has been graded.

This association generally is suitable for sanitary
facilities and building site development. Wetness, the
shrink-swell pctential, and rare flooding are the main
management concerns.

3. Haymond-Wilbur-Auxvasse Association

Nearly level and very gently sloping, deep, well drained
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to somewhat poorly drained, silty soils; on flood plains
and terraces

This association consists of soils on flood plains and
terraces along the tributaries of the Mississippi River.
The flood plains range from 1/8 to 1/2 mile wide. The
terraces range from about 3 or 4 feet to 30 feet above
the adjacent flood plains. Slopes range from 0 to 3
percent.

This association makes up about 4 percent of the
survey area. It is about 50 percent Haymond soils, 20
percent Wilbur soils, 13 percent Auxvasse soils, and 17
percent minor soils.

The well drained, nearly level Haymond soils are on
narrow to wide flood plains. Typically, they have a
surface layer of dark brown silt loam. The substratum is
dark brown and brown, mottled silt loam.

The moderately well drained, nearly level Wilbur soils
are on narrow to wide flood plains. Typically, they have a
surface layer of brown silt loam. The substratum is
brown and dark yellowish brown, mottled silt loam.

The somewhat poorly drained, nearly level and very
gently sloping Auxvasse soils are on terraces. Typically,
they have a surface layer of dark grayish brown silt loam.
The subsurface layer is grayish brown and light brownish
gray silt loam. The subsoil is brown, mottled silty clay.
The substratum is grayish brown and olive gray, mottled
silty clay loam.

Minor in this association are Ashton, Freeburg, and
Kickapoo soils. The well drained Ashton soils have more
clay in the subsoil than the Haymond soils. They are on
terraces. The well drained Kickapoo soils have more
sand than the Haymond soils. They are on flood plains.
The somewhat poorly drained Freeburg soils have less
clay in the subsoil than the Auxvasse soils. They are on
terraces.

About 90 percent of the acreage in this association
has been cleared. Most areas are cultivated, but a few
areas are pastured. Soybeans, corn, wheat, and grain
sorghum are the most common crops. A small acreage
is used for alfalfa, red clover, and fescue pasture.

Cash crops are the main farm enterprise. Wetness and
flooding are the main concerns in managing the major
soils. Most flooding occurs during winter and early
spring.

This association generally is unsuitable for sanitary
facilities and building site development. Flooding,
wetness, very slow permeability, and the shrink-swell
potential are the main management concerns.

4. Goss-Hildebrecht Association

Gently sloping to very steep, deep, well drained and
moderately well drained, cherty and silty soils; on
uplands

This association consists of soils on highly dissected
uplands. It is characterized by long, winding, narrow
ridges, V-shaped drainageways, and narrow flood plains.
The soils on summit divides are gently sloping to

strongly sloping. The elevation of these divides
decreases from west to east. Slopes range from 3 to 35
percent.

This association makes up about 11 percent of the
survey area. It is about 56 percent Goss and similar
soils, 38 percent Hildebrecht soils, and 6 percent minor
soils (fig. 3).

The well drained, moderately steep to very steep Goss
soils generally are on the lower side slopes. Typically,
they have a surface layer of dark grayish brown cherty
silt loam. The subsurface layer is light yellowish brown
cherty silt loam. The subsoil is strong brown very cherty
silt loam in the upper part; yellowish red and red, mottled
very cherty silty clay loam and very cherty silty clay in
the next part; and red and yellowish brown, mottled very
cherty clay in the lower part.

The moderately well drained, gently sloping to strongly
sloping Hildebrecht soils generally are on ridgetops, side
slopes, and foot slopes. Typically, they have a surface
layer of brown silt loam. The subsurface layer is
yellowish brown silt loam. The subsoil is strong brown,
mottled silty clay loam in the upper part; a fragipan of
brown, mottled extremely cherty silt loam and strong
brown cherty clay loam in the next part; and yellowish
red cherty silty clay in the lower part.

Minor in this association are the somewhat excessively
drained Elsah and Midco soils on narrow flood plains
and the somewhat excessively drained, shallow
Gasconade soils on steep slopes adjacent to narrow
creek bottoms. Also of minor extent is Rock outcrop on
a few of the steep slopes.

About 35 percent of the acreage in this association
has been cleared. Most of the cleared areas are used
for pasture. A small acreage is used for wheat, corn,
soybeans, or grain sorghum. The uncleared acreage
supports mixed hardwoods.

The gently sloping to strongly sloping soils are suited
to grasses and legumes for pasture and hay. Wheat and
grain sorghum can be grown in rotation with grasses or
legumes in the gently sloping and moderately sloping
areas. Erosion is the major management concern.

The strongly sloping to very steep soils are suited to
trees. The timber stands are mostly of low quality
because of improper management, fire, and high grade
harvesting. The equipment limitation and the erosion
hazard are the major management concerns. They are
caused by the chertiness and the slope.

Many areas in this association are suited to sanitary
facilities and building site development if proper design
and installation procedures are used. Chertiness, slope,
seepage, and wetness are the main management
concerns.

5. Elsah-Ashton-Auxvasse Association

Nearly level and very gently sloping, deep, somewhat
excessively drained, well drained, and somewhat poorly
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Figure 3.—Typical pattern of soils and parent material in the Goss-Hildebrecht association.

drained, loamy and silty soils; on flood plains and
terraces

This association consists of soils on narrow flood
plains and low terraces along small tributaries. The
terraces are higher than the flood plains, many of them 5
to 10 feet higher. Slopes range from 0 to 3 percent.

This association makes up about 2 percent of the
survey area. It is about 72 percent Elsah soils, 9 percent
Ashton soils, 5 percent Auxvasse soils, and 14 percent
minor soils.

The somewhat excessively drained Elsah soils are on
narrow to wide flood plains. Typically, they have a
surface layer of dark yellowish brown loam. The
substratum occurs as stratified layers of brown cherty
loam, extremely cherty loam, and extremely cherty sand.

The well drained Ashton soils are on terraces.
Typically, they have a surface layer of dark brown silt
loam. The subsoil is brown silt loam and silty clay loam.

The somewhat poorly drained Auxvasse soils are on
terraces. Typically, they have a surface layer of dark
grayish brown silt loam. The subsurface layer is grayish

brown and light brownish gray silt loam. The subsoil is
brown, mottled silty clay. The substratum is grayish
brown and olive gray, mottled silty clay loam.

Minor in this association are Freeburg, Midco, and
Weller soils. Freeburg soils are somewhat poorly
drained, have less clay than the Auxvasse soils, and
typically are on the lower terraces. Midco soils have a
cherty surface layer and are on flood plains. Weller soils
are moderately sloping and are on toe slopes and side
slopes in the uplands.

About 90 or more percent of the acreage in this
association has been cleared. Soybeans, corn, wheat,
and grain sorghum are the main crops. Fescue, clover,
and alfalfa are also grown. Most of the trees are on
narrow flood plains, along stream channels, and on
gravel bars. The main farm enterprise is cash crops.
Flooding and droughtiness are the main management
concerns.

Beef cattle are raised in some areas of this
association. Fescue, clover, and alfalfa are grown for
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pasture and hay. Overgrazing and grazing when the soils
are wet are the major concerns in managing pasture.

This association generally is unsuitable for sanitary
facilities and building site development because of
flooding. The gravel bars and stream channels are a
common source of gravel.

6. Goss-Weingarten-Gasconade Association

Gently sloping to very steep, deep and shallow, well
drained and somewhat excessively drained, cherly, silly,
and stony soils; on uplands

This association consists of soils on highly dissected
ridges that have V-shaped drainageways and narrow
flood plains. Stony areas are common on the lower
slopes. Slopes range from 3 to 35 percent.

This association makes up about 14 percent of the
survey area. It is about 50 percent Goss soils, 39
percent Weingarten soils, 7 percent Gasconade soils,
and 4 percent minor soils (fig. 4).

o

. -2
Weingar{en B \ S
e - -
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The deep, well drained, moderately steep to very
steep, cherty Goss soils are on side slopes. Typically,
they have a surface layer of dark grayish brown cherty
silt loam. The subsurface layer is light yellowish brown
cherty silt loam. The subsoil is strong brown very cherty
silt loam in the upper part; yellowish red very cherty silty
clay loam and red, mottled very cherty silty clay in the
next part; and red and yellowish brown, mottled very
cherty clay in the lower part.

The deep, well drained, gently sloping to strongly
sloping Weingarten soils are on ridges, foot slopes, and
side slopes. Typically, they have a surface layer of brown
silt loam. The upper part of the subsoil is yellowish
brown, mottled silty clay loam and silt loam. The lower
part is strong brown, mottled very cherty silty clay loam
and red, mottled very cherty silty clay.

The shallow, somewhat excessively drained, strongly
sloping to very steep, stony Gasconade soils are on the
lower side slopes, intermingled with ledges of Rock

Figure 4.—Typical pattern of soils and parent material in the Goss-Weingarten-Gasconade association.
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outcrop. These soils are dominantly on south- and west-
facing slopes. Typically, they have a surface layer of
black stony silty clay loam. The subsurface layer is black
very channery silty clay loam. The subsoil is very dark
brown very channery silty clay loam. Hard dolomite
bedrock is at a depth of about 14 inches.

Minor in this association are the deep, somewhat
excessively drained Elsah soils on flood plains along
narrow creeks and the deep moderately well drained
Weller soils on side slopes and foot slopes.

About 60 percent of this association is cleared areas,
mainly of Weingarten, Weller, and Elsah soils. Most of
these areas are used for pasture and hay, and some are
used for row crops, mainly corn, soybeans, and wheat.
The uncleared areas are made up dominantly of Goss
soils. They support mixed hardwoods. The Gasconade
soils in the steeper, rough areas generally support
eastern redcedar and native grasses.

The gently sloping and moderately sloping soils are
used mainly for pasture and hay. Cultivated crops are
grown to a lesser extent. The slope and the hazard of
erosion are the main management concerns.
Droughtiness also is a concern in managing pasture.

The moderately steep to very steep soils are suitable
for trees. The timber stands are mostly of low quality
because of improper management, fire, and high grade
harvesting. The equipment limitation, the erosion hazard,
seedling mortality, and the windthrow hazard are the
major management concerns.

The Goss and Weingarten soils are suitable for
sanitary facilities and building site development. Slope,
moderately slow permeability, and the shrink-swell
potential are the main management concerns.

7. Minnith-Lily Association

Gently sloping to steep, deep and moderately deep,
moderately well drained and well drained, silty and loamy
soils; on uplands

This association consists of soils on long, narrow
ridges and irregularly shaped, short side slopes.
Sandstone crops out in a few areas. Slopes range from
3 to 30 percent.

This association makes up about 9 percent cf the
survey area. It is about 68 percent Minnith soils, 26
percent Lily and similar soils, and 6 percent minor soils
(fig. 5).

The deep, moderately well drained, gently sloping to
steep Minnith soils generally are on ridgetops and
shoulder slopes. Typically, they have a surface layer of
brown silt loam. The subsoil is brown, mottled silty clay
loam and silt loam. The substratum is brown, mottled
loam.

The moderately deep, well drained, strongly sioping to
steep Lily soils are on irregularly shaped side slopes.
Typically, they have a surface layer of very dark grayish
brown loam. The subsurface layer is dark grayish brown
loam. The subsoil is yellowish brown, strong brown, and
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brown, mottled loam and clay loam. Hard sandstone
bedrock is at a depth of about 28 inches.

Minor in this association are Haymond and Kickapoo
soils on narrow flood plains. Haymond soils are more
silty than the major soils, and Kickapoo soils are more
sandy.

About 60 percent of the acreage in this association
has been cleared. Most of the soils on ridgetops are
used for cultivated crops or pasture. Soybeans, corn,
wheat, and grain sorghum are the main crops.

The strongly sloping soils are used mainly for pasture
and to a lesser extent for cultivated crops or woodland.
They are suited to hay and pasture. The slope and the
hazard of erosion are the main management concerns.
Overgrazing is a major concern in managing pasture
because it causes rapid erosion and gullying. The
strongly sloping soils in a few of the smoother areas are
suitable for a limited amount of cultivation if the
cultivated crops are grown in rotation with close grown
crops. Erosion is a severe hazard if the soils are
cropped. It can be controlled by a conservation tillage
system that ieaves crop residue on the surface, winter
cover crops, grassed waterways, and proper
management of crop residue.

The steeper areas of this association mainly support
trees. The timber stands are mostly of low quality
because of improper management, fire, and high grade
harvesting. The equipment limitation, the erosion hazard,
and the windthrow hazard are the major management
concerns.

This association is suitable for sanitary facilities and
building site development. The slope, moderately slow
permeability, the shrink-swell potential, and the depth to
bedrock are the main management concerns.

8. Clarksville-Menfro Association

Steep and very steep, deep, somewhat excessively
drained and well drained, cherty and silty soils; on
uplands

This association consists of soils on highly dissected,
narrow ridges characterized by V-shaped drainageways
and narrow flood plains. The side slopes are relatively
long. On many of these side slopes, chert is exposed.
The ridgetops are very narrow, mainly less than 100 feet
wide. The drainage pattern is complex, and
drainageways cut deeply into the landscape. Valleys are
deep and narrow. Slopes range from 20 to 60 percent.

This association makes up about 3 percent of the
survey area. [t is about 56 percent Clarksville and similar
soils, 42 percent Menfro soils, and 2 percent minor soils.

The cherty, somewhat excessively drained Clarksville
soils are on the mid and lower side slopes. Typically,
they have a surface layer of very dark grayish brown
very cherty silt loam. The subsurface layer is yellowish
brown very cherty silt loam. The subsoil is, in sequence
downward, strong brown extremely cherty silty clay loam,
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Figure 5.—Typical pattern of soils and parent material in the Minnith-Lily association.

reddish yellow and light brown extremely cherty silt loam,
yellowish red extremely cherty silty clay loam, and red,
mottled very cherty silty clay.

The well drained Menfro soils are on narrow ridgetops,

on shoulder slopes, and on some foot slopes. Typically,
they have a surface layer of dark brown silt loam. The
subsoil is dark yellowish brown silt loam and brown silty
clay loam and silt loam. The substratum is brown silt
loam.

Minor in this association are Elsah and Haymond soils
on narrow flood plains. Elsah soils have a loamy surface
layer. Haymond soils are silty throughout.

About 90 percent or more of the acreage in this
association is forested. Cleared areas are on some
ridgetops or foot slopes that are used for pasture or on
narrow creek bottoms that are used for pasture or crops.

The soils in this association are suitable for trees. The
equipment limitation, the erosion hazard, and seedling
mortality are the main management concerns.

This association generally is unsuitable for sanitary
facilities and building site development because of the
slope of both the major soils and the high content of
chert in the Clarksvilie soils.
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The map units on the detailed soil maps at the back of
this survey represent the soils in the survey area. The
map unit descriptions in this section, along with the soil
maps, can be used to determine the suitability and
potential of a soil for specific uses. They also can be
used to plan the management needed for those uses.
More information on each map unit, or soil, is given
under “Use and Management of the Soils.”

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

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

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

Soils of one series can differ in texture of the surface
layer or of the substratum. 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 soil phases. Most
of the areas shown on the detailed soil maps are phases
of soil series. The name of a soil phase commonly
indicates a feature that affects use or management. For
example, Menfro silt loam, 3 to 9 percent slopes, is one
of several phases in the Menfro series.

Some map units are made up of two or more major
soils. These map units are called soil complexes. A soil
complex consists of two or more soils, or one or more
soils and a miscellaneous area, in such an intricate
pattern or in such small areas that they cannot be shown
separately on the soil maps. The pattern and proportion
of the soils are somewhat similar in all areas. Clarksville-
Menfro complex, 20 to 60 percent slopes, is an example.

Most map units include small scattered areas of soils
other than those for which the map unit is named. Some
of these included soils have properties that differ
substantially from those of the major soil or soils. Such
differences could significantly affect use and
management of the soils in the map unit. The included
soils are identified in each map unit description. Some

small areas of strongly contrasting soils are identified by
a special symbo! on the soil maps.

This survey includes miscellaneous areas. Such areas
have little or no soil material and support little or no
vegetation. Pits, quarries, 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 4 gives the acreage and proportionate extent of
each map unit. Other tables (see “Summary of Tables”)
give properties of the soils and the limitations,
capabilities, and potentials for many uses. The Glossary
defines many of the terms used in describing the soils.

Soil Descriptions

1C—Menfro silt loam, 3 to 9 percent slopes. This
deep, gently sloping and moderately sloping, well
drained soil is on convex ridgetops and side slopes.
Individual areas generally are long and irregularly shaped
and range from 10 to more than 500 acres in size.

Typically, the surface layer is brown silt loam about 8
inches thick. The subsoil is brown silty clay loam about
40 inches thick. The substratum to a depth of 60 inches
or more is brown silt loam. In some eroded areas the
surface layer is silty clay loam.

Permeability is moderate, and surface runoff is
medium. The available water capacity is high. Natural
fertility is medium, and the organic matter content is
moderately low. Reaction ranges from strongly acid to
neutral in the subsoil and varies widely in the surface
layer as a result of local liming practices. The surface
layer is friable and can be easily tilled throughout a wide
range in moisture content.

Most areas are used for row crops or pasture. This soil
is suited to corn, soybeans, and small grain. If cultivated
crops are grown, erosion is a hazard. A system of
conservation tillage that leaves all or part of the crop
residue on the surface (fig. 6), winter cover crops,
contour farming, and conservation cropping systems that
include grasses and legumes help to prevent excessive
soil loss. In some areas slopes are long enough and
smooth enough for terracing and farming on the contour.
Some type of grade stabilization structure generally is
needed. Proper management of crop residue helps to
control erosion, maintains tiith, improves or maintains the
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organic matter content, and increases the rate of water
intake.

A cover of hay or pasture plants is very effective in
controlling erosion. This soil is well suited to tall fescue,
orchardgrass, smooth bromegrass, big bluestem, little
bluestem, switchgrass, alfalfa, and red clover. No serious
hazards or limitations affect pasture or hayland. Erosion
is a problem when the plants are becoming established.
Seedbed preparation should be timed to ensure a good
ground cover.

Some areas support native hardwoods. This soil is
suited to trees. Shortleaf pine, black walnut, yellow-
poplar, and white oak grow well. Measures that protect
new stands from fire and grazing are needed. These
measures also will improve the habitat for woodland
wildlife.

This soil is suitable for onsite waste disposal and
building site development if proper design and
installation procedures are used. Grading sites for
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sewage lagoons and small commercial buildings helps to
modify the slope. Seepage from sewage lagoons can be
prevented by sealing the bottom and berms with slowly
permeable material. Septic tank absorption fields can
function adequately. The damage to buildings caused by
shrinking and swelling generally can be prevented by
using adequate reinforcement steel in concrete footings,
foundations, and basement walls and by backfilling with
sand or gravel. Reinforcement steel and a base of sand
or gravel help to prevent damage to sidewalks and
driveways. Expansion joints also are helpful.

This soil is suitable as a site for local roads and
streets. Providing adequate side ditches and culverts
helps to prevent the damage caused by frost action and
by shrinking and swelling. Strengthening the subgrade
with crushed rock or other suitable base material or
mixing the soil with additives helps to prevent the
damage caused by low strength.

Figure 6.—Corn residue on Menfro silt loam, 3 to 9 percent slopes.
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The land capability classification is llle. The woodland
ordination symbol is 3a.

1D2—Menfro silt loam, 9 to 14 percent slopes,
eroded. This deep, strongly sloping, well drained soil is
on narrow ridgetops and side slopes. The side slopes
commonly are dissected by many small drainageways
that run into larger drainageways. Individual areas are
long and irregularly shaped and range from 10 to several
hundred acres in size.

Typically, the surface layer is brown silt loam about 4
inches thick. The subsoil is about 41 inches thick. The
upper part is brown silty clay loam, and the lower part is
dark yellowish brown silt loam. The substratum to a
depth of 60 inches or more is brown silt loam. In some
eroded areas the surface layer is silty clay loam.

Included with this soil in mapping are soils that have
chert fragments in the lower part of the subsoil. These
soils are on the lower side slopes. Also included are a
few areas of limestone outcrop on the lower side slopes
and along the sides of drainageways. Included areas
make up about 5 percent of this unit.

Permeability is moderate in the Menfro soil, and
surface runoff is rapid. The available water capacity is
high. Natural fertility is medium, and the organic matter
content is moderately low. Reaction ranges from strongly
acid to neutral in the subsoil, from medium acid to
neutral in the substratum, and varies widely in the
surface layer as a result of local liming practices. The
surface layer is friable and can be easily tilled throughout
a wide range in moisture content.

This soil is suitable for row crops grown on a limited
basis in rotation with small grain and close growing
pasture or hay crops. Erosion is a severe hazard if row
crops are grown year after year. A system of
conservation tillage that leaves all or part of the crop
residue on the surface, winter cover crops, contour
farming, and conservation cropping systems that include
grasses and legumes help to control erosion. In some
areas slopes are long enough and smooth enough for
terracing and farming on the contour. Some type of
grade stabilization structure generally is needed. Proper
management of crop residue helps to control erosion,
maintains tilth, improves or maintains the organic matter
content, and increases the rate of water intake.

A cover of hay or pasture plants is very effective in
controlling erosion. This soil is well suited to tall fescue,
switchgrass, and red clover. It is moderately well suited
to orchardgrass, smooth bromegrass, big bluestem, little
bluestem, and alfalfa. Erosion during seedbed
preparation and overgrazing are the main management
problems. Preparing the seedbed on the contour and in
a timely manner helps to ensure rapid plant growth and
thus a good ground cover. Overgrazing should be
avoided. Measures that maintain fertility and control
brush are needed.
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Many areas support native hardwoods. This soil is
suited to trees. Measures that improve the existing
stands and protect them from fire and grazing are
needed. These measures also improve the habitat for
woodiand wildlife, especially deer and turkeys.

This soil is suitable for onsite waste disposal and
building site development if proper design and
installation procedures are used. Grading sites for septic
tank absorption fields, sewage lagoons, and buildings
helps to modify the slope. Some land shaping may be
necessary on sites for buildings. Absorption fields can be
designed so that they conform to the natural slope of the
land. Seepage from sewage lagoons can be prevented
by sealing the bottom and berms with slowly permeable
material. The damage to buildings caused by shrinking
and swelling generally can be prevented by using
adequate reinforcement steel in footings and foundations
and by backfilling with sand or gravel. Reinforcement
steel and a base of sand or gravel help to prevent
damage to sidewalks and driveways. Expansion joints
also are helpful.

This soil is suitable as a site for local roads and
streets. Providing adequate side ditches and culverts
helps to prevent the damage caused by frost action and
by shrinking and swelling. Strengthening the subgrade
with crushed rock or other suitable base material or
mixing the soil with additives helps to prevent the
damage caused by low strength. Some cutting and filling
may be needed because of the slope.

The land capability classification is llle. The woodland
ordination symbol is 3a.

1E2—Menfro silt loam, 14 to 30 percent slopes,
eroded. This deep, moderately steep and steep, well
drained soil is on convex, uneven side slopes. Individual
areas are irregular in shape and range from 20 to more
than 1,000 acres in size.

Typically, the surface layer is dark brown silt loam
about 3 inches thick. The subsoil is about 29 inches
thick. The upper part is dark yellowish brown silty clay
loam, the next part is brown silty clay loam, and the
lower part is brown silt loam. The substratum to a depth
of 60 inches or more is brown silt loam. In some eroded
areas the surface layer is silty clay loam.

Included with this soil in mapping are small areas of
the Caneyville, Gasconade, and Goss soils, which
generally are on south- and west-facing slopes.
Caneyville and Gasconade soils are less than 40 inches
deep over bedrock. Goss soils are cherty throughout.
Also included are limestone outcrops or limestone
boulders. Included areas make up about 10 to 15
percent of this unit.

Permeability is moderate in the Menfro soil, and
surface runoff is rapid. The available water capacity is
high. Natural fertility is medium, and the organic matter
content is moderately low. Reaction ranges from strongly
acid to neutral in the subsoil, is medium acid to neutral in
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the substratum, and varies widely in the surface layer as
a result of local liming practices. The surface layer is
friable and can be easily tilled throughout a fairly wide
range in moisture content.

This soil generally is unsuitable for cultivated crops
because of the slope and a severe erosion hazard. It
should be tilled only when reseeding of pasture or
hayland is needed. A cover of pasture plants or hay is
very effective in controlling erosion. The soil is well
suited to tall fescue, switchgrass, and red clover. It is
moderately well suited to orchardgrass, smooth
bromegrass, big bluestem, little bluestem, and alfalfa.
Erosion during seedbed preparation and overgrazing are
the main management problems. Preparing the seedbed
on the contour and in a timely manner helps to ensure
rapid plant growth and thus a good ground cover.
Overgrazing should be avoided. Measures that maintain
fertility and control brush are needed.

Many areas support native hardwoods. This soil is
suited to trees. Because of the slope, the erosion hazard
and the equipment [imitation are management concerns
that affect planting and harvesting. Special erosion-
control measures are needed. Careful design and proper
construction of logging roads and skid trails, for example,
can minimize the steepness and length of slopes and
thus help to prevent excessive water concentration.
Some disturbed areas should be seeded after the trees
are harvested. Operating equipment is hazardous on
these slopes. As a result, logging roads and skid trails
should be built on the contour. In the steepest areas, the
logs should be yarded uphill to logging roads or skid
trails. Hand planting or direct seeding may be needed.
Planting container-grown nursery stock increases the
seedling survival rate on south- and west-facing slopes.

This soil is suitable for onsite waste disposal and
building site development if proper design and
installation procedures are used. Grading sites for septic
tank absorption fields, sewage lagoons, and buildings
helps to modify the slope. Some land shaping may be
necessary on sites for buildings. Absorption fields should
be designed so that they conform to the natural slope of
the land. Seepage from sewage lagoons can be
prevented by sealing the bottom and berms with slowly
permeable material. The damage to buildings caused by
shrinking and swelling generally can be prevented by
using adequate reinforcement steel in concrete footings,
foundations, and basement walls and by backfilling with
sand or gravel. Reinforcement steel and a base of sand
or gravel help to prevent damage to sidewalks and
driveways. Expansion joints are also helpful.

This soil is suitable as a site for local roads and
streets. Providing adequate side ditches and culverts
helps to prevent damage caused by frost action and by
shrinking and swelling. Strengthening the subgrade with
crushed rock or other suitable base material or mixing
the soil with additives helps to prevent the damage
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caused by low strength. Some cutting and filling
generally is needed because of the slope.

The land capability classification is Vie. The woodland
ordination symbol is 3r.

1F—Menfro silt loam, 30 to 50 percent slopes. This
deep, very steep, well drained soil is on upland side
slopes adjacent to the flood plains along the Mississippi
River. The drainage pattern is deeply cut into the
landscape, and large gullies are common. Individual
areas are irregular in shape and range from 70 to more
than 1,000 acres in size.

Typically, the surface layer is very dark grayish brown
silt loam about 4 inches thick. The subsurface layer is
brown silt loam about 4 inches thick. The subsoil is silty
clay loam about 42 inches thick. The upper part is dark
yellowish brown, and the lower part is brown. The
substratum to a depth of 80 inches or more is yellowish
brown silt loam.

Included with this soil in mapping are small areas of
Clarksville and Goss soils. These soils are cherty
throughout. They occur as narrow bands that are below
the Menfro soil on some side slopes and that extend into
drainageways. Also included are gullies, limestone
outcrops, and bluffs and areas where the slope is as
much as 70 percent. Included areas make up about 10
percent of this unit.

Permeability is moderate in the Menfro soil, and
surface runoff is very rapid. The available water capacity
is high. Natural fertility is medium, and the organic matter
content is moderately low. Reaction ranges from strongly
acid to neutral in the surface layer and subsoil and from
medium acid to neutral in the substratum.

Most areas support native hardwoods. This soil
generally is unsuitable for cultivated crops because of
the slope and a severe erosion hazard. It is suited to
trees. Because of the slope, the erosion hazard and the
equipment limitation are management concerns that
affect planting and harvesting. Special erosion-control
measures are needed. Careful design and proper
construction of logging roads and skid trails, for example,
minimize the steepness and length of slopes and thus
help to prevent excessive water concentration. Some
disturbed areas should be seeded after the trees are
harvested. Operating equipment is hazardous on these
slopes. As a result, logging roads and skid trails should
be built on the contour. In the steepest areas, the logs
should be yarded uphill to logging roads or skid trails.

Hand planting or direct seeding may be needed. Planting .. 7

container-grown nursery stock increases the seedling
survival rate on south- and west-facing slopes.
This soil is generally unsuitable for sanitary facilities
and building site development because of the slope.
The land capability classification is Vlle. The woodland
ordination symbolis 3r. ‘
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2F—Clarksville-Menfro complex, 20 to 60 percent
slopes. These deep, steep and very steep soils are on
upland side slopes and narrow ridges. The slopes are
long, and the drainageways are deeply cut into the
landscape. The somewhat excessively drained Clarksville
soil is on the concave parts of the side slopes and
extends into the drainageways. The well drained Menfro
soil is on narrow ridgetops and extends partway down
the convex parts of the side slopes. In some areas it is
on toe slopes. Individual areas are about 50 to 60
percent Clarksville soil and 25 to 35 percent Menfro soil.
The two soils occur as areas so intermingled that they
could not be mapped separately at the scale selected for
mapping.

Typically, the Clarksville soil has a surface layer of
very dark grayish brown very cherty silt loam about 2
inches thick. The subsurface layer is yellowish brown
very cherty silt loam about 6 inches thick. The subsoil
extends to a depth of 60 inches or more. In sequence
downward, it is strong brown extremely cherty silty clay
loam, reddish yellow and light brown extremely cherty silt
loam, yellowish red extremely cherty silty clay loam, and
red, mottled very cherty silty clay.

Typically, the Menfro soil has a surface layer of very
dark grayish brown silt loam about 4 inches thick. The
subsoil is about 48 inches thick. The upper part is dark
yellowish brown silt loam, and the lower part is brown
silty clay loam. The substratum to a depth of 60 inches
or more is dark yellowish brown silt loam.

Included with these soils in mapping are small areas of
Elsah soils on narrow flood plains and areas of
limestone rock outcrop on side slopes and bluffs. Also
included are areas where the slope is as much as 70
percent or more. Included areas make up about 10
percent of this unit.

Permeability is moderately rapid in the upper part of
the Clarksville soil and moderate in the lower part. It is
moderate in the Menfro soil. Surface runoff is very rapid
on both soils. The available water capacity is low in the
Clarksville soil and high in the Menfro soil. Natural
fertility is low in the Clarksville soil and medium in the
Menfro soil. The organic matter content is low in the
Clarksville soil and moderately low in the Menfro soil.
The Clarksville soil is very strongly acid to medium acid
in the surface layer and subsurface layer and is very
strongly acid or strongly acid in the subsoil. The Menfro
soil is strongly acid to neutral in the upper part and
medium acid to neutral in the substratum.

Nearly all areas are forested. A few areas have been
cleared and are used for pasture. These soils generally
are unsuitable for cultivated crops because of the slope
of both soils, a severe erosion hazard on both soils, and
the high content of chert fragments in the surface layer
of the Clarksville soil. The smoother areas can be used
as pasture if erosion is controlled by a system of
conservation tillage that leaves plant residue on the
surface when grasses and legumes are seeded.
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Because of the slope, the erosion hazard and the
equipment limitation are management concerns that
affect planting and harvesting. Special erosion-control
measures are needed. Careful design and proper
construction of logging roads and skid trails, for example,
can minimize the steepness and length of slopes and
thus help to prevent excessive water concentration.
Some disturbed areas should be seeded after the trees
are harvested. Operating equipment is hazardous on
these slopes. As a result, logging roads and skid trails
should be built on the contour. In the steepest areas, the
logs should be yarded uphill to logging roads or skid
trails. Hand planting or direct seeding may be needed.
Planting container-grown nursery stock increases the
seedling survival rate on south- and west-facing slopes.

These soils generally are unsuitable for sanitary
facilities and building site development because of the
slope of both soils and the high content of chert in the
Clarksville soil.

The land capability classification is Vlle. The woodland
ordination symbol of the Clarksville soil is 4r, and that of
the Menfro soil is 3r.

3D2—Menfro silt loam, karst, 2 to 14 percent
slopes, eroded. This deep, gently sloping to strongly
sloping, well drained soil is on convex ridgetops and side
slopes (fig. 7). Individual areas range from 10 to more
than 10,000 acres in size.

Typically, the surface layer is brown silt loam about 4
inches thick. The subsoil extends to a depth of 64 inches
or more. The upper part is dark yellowish brown and
brown, friable silty clay loam; the next part is brown,
mottled, firm silty clay loam; and the lower part is dark
yellowish brown silt loam. In some severely eroded
areas, the surface layer is silty clay loam.

Included with this soil in mapping are areas of
limestone floats consisting of rocks and boulders and
areas of limestone rock outcrop. These areas commonly
are on the lower side slopes, in the sinkhole cavities, or
on the bottom of the sinkholes. Also included are areas
of the finer textured Bucklick and Caneyville soils on the
lower side slopes and small areas of stratified silt loam
on the bottom of many sinkholes. Included areas make
up about 5 percent of this unit.

Permeability is moderate in the Menfro soil, and
surface runoff is medium or rapid. The available water
capacity is high. Natural fertility is medium, and the
organic matter content is moderately low. Reaction
ranges from strongly acid to neutral in the subsoil and
varies widely in the surface layer as a result of local
liming practices. The surface layer is friable and can be
easily tilled throughout a wide range in moisture content.

Most areas are used for cultivated crops or pasture.
The strongly sloping areas are suited to row crops grown
on a limited basis in rotation with small grain or close
grown pasture or hay crops. If cultivated crops are
grown, erosion is a severe hazard. A system of
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Figure 7.—A sinkhole in an area of Menfro silt loam, karst, 2 to 14 percent slopes, eroded.

conservation tillage that leaves all or part of the crop
residue on the surface, winter cover crops, contour
farming, and conservation cropping systems that include

grasses and legumes help to prevent excessive soil loss.

In some areas slopes are long enough and smooth
enough for terracing and farming on the contour. Some
type of grade stabilization structure generally is needed.
Proper management of crop residue helps to control
erosion, maintains tilth, improves or maintains the
organic matter content, and increases the rate of water
intake.

A cover of hay or pasture plants is very effective in
controlling erosion. This soil is well suited to tall fescue,
switchgrass, and red clover. It is moderately well suited
to orchardgrass, smooth bromegrass, big bluestem, little
bluestem, and alfalfa. Erosion during seedbed
preparation and overgrazing are the main management
problems. Preparing the seedbed on the contour and in
a timely manner helps to ensure rapid plant growth and
thus a good ground cover. Overgrazing should be

avoided. Measures that maintain fertility and control
brush are needed.

Some areas support native hardwoods. This soil is
suited to trees. No major hazards or limitations affect
planting or harvesting.

This soil is suitable for onsite waste disposal and
building site development if proper design and
installation procedures are used. Grading sites for septic
tank absorption fields, sewage lagoons, and buildings
helps to modify the slope. Some land shaping may be
necessary on sites for buildings. Absorption fields can be
designed so that they conform to the natural slope of the
land. Seepage from sewage lagoons can be prevented
by sealing the bottom and berms with slowly permeable
material. If onsite sanitary facilities are installed, the
sewage can pollute the ground water by seeping into the
nearby sinkholes. The sinkholes should be considered in
determining the limitations of a given area for urban
development. The damage to buildings caused by
shrinking and swelling generally can be prevented by
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using adequate reinforcement steel in footings and
foundations and by backfilling with sand or gravel.
Reinforcement steel and a base of sand or gravel help
to prevent damage to sidewalks and driveways.
Expansion joints are also helpful.

This soil is suitable as a site for local roads and
streets. Providing adequate side ditches and culverts
helps to prevent the damage caused by frost action and
by shrinking and swelling. Strengthening the subgrade
with crushed rock or other suitable base material or
mixing the soil with additives helps to prevent the
damage caused by low strength. Some cutting and filling
may be needed because of the slope.

The land capability classification is llle. The woodland
ordination symbol is 3a.

3E2—Menfro silt loam, karst, 9 to 35 percent
slopes, eroded. This deep, strongly sloping to very
steep, well drained soil is on convex ridgetops and side
slopes. Individual areas range from 20 to more than
2,000 acres in size.

Typically, the surface layer is dark brown silt loam
about 4 inches thick. The subsoil extends to a depth of
60 inches or more. The upper part is brown silty clay
loam, and the lower part is dark yellowish brown silt
loam.

Included with this soil in mapping are small areas of
Bucklick, Caneyville, and Gasconade soils, typically on
the lower south- and west-facing slopes and on the
lower side slopes within sinkholes. Bucklick soils have
bedrock at a depth of 40 to 60 inches, Caneyville soils
have bedrock at a depth of 20 to 40 inches, and
Gasconade soils have bedrock within a depth of 20
inches. Also included are imestone outcrops on the
lower side slopes in the sinkholes and on the bottom of
some sinkholes. Included areas make up about 10
percent of this unit.

Permeability is moderate in the Menfro soil, and
surface runoff is rapid. The available water capacity is
high. Natural fertility is medium, and the organic matter
content is moderately low. Reaction ranges from strongly
acid to neutral in the subsoil and varies widely in the
surface layer as a result of local liming practices. The
surface layer is friable and can be easily tilled throughout
a wide range in moisture content.

Because of the slope and a severe erosion hazard,
this soil generally is unsuitable for cultivated crops. it
should be tilled only when reseeding of pasture or
hayland is needed. A cover of hay or pasture plants is
very effective in controlling erosion. The soil is well
suited to tall fescue, switchgrass, and red clover. It is
moderately well suited to orchardgrass, smooth
bromegrass, big bluestem, little bluestem, and alfalfa.
Erosion during seedbed preparation and overgrazing are
the main management problems. Preparing the seedbed
on the contour and in a timely manner helps to ensure
rapid plant growth and thus a good ground cover.
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Overgrazing should be avoided. Measures that maintain
fertility and control brush are needed.

Many areas support native hardwoods. This soil is
suited to trees. Because of the slope, the erosion hazard
and the equipment limitation are management concerns
that affect planting and harvesting. Special erosion-
control measures are needed. Careful design and proper
construction of logging roads and skid trails, for example,
minimize the steepness and length of slopes and thus
help to prevent excessive water concentration. Some
disturbed areas should be seeded after the trees are
harvested. Operating equipment is hazardous on these
slopes. As a result, logging roads and skid trails should
be built on the contour. In the steepest areas, the logs
should be yarded uphill to logging roads or skid trails.
Hand planting or direct seeding may be needed. Planting
container-grown nursery stock increases the seedling
survival rate on south- and west-facing slopes.

The less sloping areas of this soil are suitable for
onsite waste disposal and building site development if
proper design and installation procedures are used.
Grading sites for septic tank absorption fields, sewage
lagoons, buildings, and roads and streets helps to modify
the slope. Some land shaping will be necessary on sites
for buildings. The dwellings can be designed so that they
conform to the natural slope of the land. Absorption field
lines can be installed across the slope. If onsite sanitary
facilities are installed, the sewage can poliute the ground
water by seeping into the nearby sinkholes. The
sinkholes should be considered in determining the
limitations of a given area for urban development.
Seepage from sewage lagoons can be prevented by
sealing the bottom and berms with slowly permeable
material. The damage to buildings caused by shrinking
and swelling generally can be prevented by using
adequate reinforcement steel in footings, foundations,
and basement walls and by backfilling with sand or
gravel. Reinforcement steel and a base of sand or gravel
help to prevent damage to sidewalks and driveways.
Expansion joints are also helpful.

This soil is suitable as a site for local roads and
streets. Providing adequate side ditches and culverts
helps to prevent the damage caused by frost action and
by shrinking and sweiling. Strengthening the subgrade
with crushed rock or other suitable base material or
mixing the soil with additives helps to prevent the
damage caused by low strength. Some cutting and filling
generally is needed because of the slope.

The land capability classification is Vle. The woodland
ordination symbol is 3r.

4D2—Menfro-Bucklick silt loams, 9 to 14 percent
slopes, eroded. These deep, strongly sloping, well
drained soils are on convex upland ridgetops and side
slopes. The Menfro soil is on convex ridgetops and
shoulder slopes and extends approximately midway
down the side slopes. The Bucklick soil is near midslope
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and extends into shallow drainageways. The
drainageways dissect most areas, exposing limestone
outcrop. Individual areas range from 20 to about 300
acres in size. They are about 50 to 60 percent Menfro
soil and 30 to 40 percent Bucklick soil. The two soils
occur as areas so intermingled that they could not be
mapped separately at the scale selected for mapping.

Typically, the Menfro soil has a surface layer of brown
silt loam about 4 inches thick. The subsoil is brown silty
clay loam about 38 inches thick. The substratum to a
depth of 60 inches or more is brown, mottied silt loam.

Typically, the Bucklick soil has a surface layer of
brown silt loam about 4 inches thick. The subsoil is
about 44 inches thick. The upper part is strong brown
silty clay loam; the next part is yellowish red, mottled
silty clay loam; and the lower part is reddish brown,
mottled silty clay. Hard limestone bedrock is at a depth
of about 48 inches. In some severely eroded areas, the
surface layer is silty clay loam.

Included with these soils in mapping are areas of
Caneyville soils on lower side slopes and areas of
limestone rock outcrop. Caneyvilie soils are 20 to 40
inches deep over bedrock. The rock outcrop commonly
is on south- and west-facing slopes. Included areas
make up about 10 percent of this unit.

Permeability is moderate in the Menfro and Bucklick
soils. Surface runoff is rapid. The available water
capacity is high in the Menfro soil and moderate in the
Bucklick soil. The shrink-swell potential is moderate in
both soils. Natural fertility is medium. The organic matter
content is moderately low in the Menfro soil and
moderate in the Bucklick soil. The rooting depth is
restricted by the bedrock at a depth of 40 to 60 inches in
the Bucklick soil. The Menfro soil is strongly acid to
neutral in the upper part and medium acid to neutral in
the substratum. The Bucklick soil is very strongly acid to
neutral in the surface layer, very strongly acid to medium
acid in the upper part of the subsoil, and slightly acid or
neutral in the lower part. The surface layer of both soils
is friable and can be tilled fairly easily. In areas where it
is mixed with subsoil material, however, it tends to crust
after heavy rains.

These soils are suited to row crops grown on a limited
basis in rotation with small grain and pasture and hay
crops. Erosion is a severe hazard if row crops are grown
year after year. A system of conservation tillage that
leaves all or part of the crop residue on the surface,
winter cover crops, contour farming, and conservation
cropping systems that include grasses and legumes heip
to control erosion. In some areas slopes are long
enough and smooth enough for terracing and farming on
the contour. Some type of grade stabilization structure
generally is needed. Proper management of crop residue
and green manure crops help to control erosion,
maintain tilth, improve or maintain the organic matter
content, and increase the rate of water infiltration.
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A cover of hay or pasture plants is very effective in
controlling erosion. These soils are well suited to tall
fescue, switchgrass, and red clover. They are moderately
well suited to orchardgrass, smooth bromegrass, big
bluestem, little bluestem, and alfalfa. Erosion during
seedbed preparation and overgrazing are the main
management problems. Preparing the seedbed on the
contour and in a timely manner helps to ensure rapid
plant growth and thus a good ground cover. Overgrazing
should be avoided. Measures that maintain fertility and
control brush are needed.

Many areas support native hardwoods. These soils are
suited to trees. No major management concerns affect
planting or harvesting on the Menfro soil. On the
Bucklick soil piant competition is a limitation. It can be
controlled by careful and thorough site preparation,
which may include spraying or cutting. The less desirable
woody species should be periodically removed.

These soils are suited to onsite waste disposal and
building site development if proper design and
installation procedures are used. Grading sites for septic
tank absorption fields, sewage lagoons, and buildings
helps to modify the slope. Some land shaping may be
necessary on sites for buildings. If septic tank absorption
fields are installed in the Bucklick sail, the depth to
bedrock and the moderate permeability are limitations.
They can be overcome by increasing the depth of the
soil material over bedrock and by increasing the length
of the lateral field. Absorption fields should be
constructed farther upslope, on the Menfro soil where
possible. Seepage from sewage lagoons can be
prevented by sealing the bottom and berms with slowly
permeable material. The design of dwellings should allow
for the depth to bedrock in the Bucklick soil. The
damage to buildings caused by shrinking and swelling
generally can be prevented by using adequate
reinforcement steel in concrete footings, foundations,
and basement walls and by backfilling with sand or
gravel.

These soils are suitable as sites for local roads and
streets. Providing adequate side ditches and culverts
helps to prevent the damage caused by frost action and
by shrinking and swelling. Strengthening the subgrade
with crushed rock or other suitable base material or
mixing the soil with additives helps to prevent damage
caused by low strength. Some cutting and filling may be
needed because of the slope.

The land capability classification is IVe. The woodland
ordination symbol is 3a.

4E—Menfro-Bucklick silt loams, 14 to 20 percent
slopes. These deep, moderately steep, well drained
soils are on convex, uneven side slopes and very narrow
ridgetops. The Menfro soil is on convex, narrow
ridgetops and the upper and middle side slopes. The
Bucklick soil is on the lower side slopes and extends into
drainageways. The drainageways dissect most areas,
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exposing limestone bedrock. Individual areas range from
20 to about 500 acres in size. They are about 50 to 60
percent Menfro soil and about 30 to 40 percent Bucklick
soil. The two soils occur as areas so intermingled that
they could not be mapped separately at the scale
selected for mapping.

Typically, the Menfro soil has a surface layer of brown
silt loam about 6 inches thick. The subsoil is dark
yellowish brown and brown silty clay loam about 36
inches thick. The substratum to a depth of 60 inches or
more is dark yellowish brown silt loam.

Typically, the Bucklick soil has a surface layer of dark
brown silt loam about 2 inches thick. The subsurface
layer is brown silt loam about 4 inches thick. The subsoil
is about 39 inches thick. The upper part is yellowish red,
mottled silty clay loam; the next part is reddish brown
silty clay loam; and the lower part is reddish brown,
mottled silty clay. Below this is a layer of weathered
limestone about 2 inches thick. Hard limestone bedrock
is at a depth of about 47 inches.

Included with these soils in mapping are areas of
Caneyville soils on the lower side slopes, areas of
limestone rock outcrop, and glades. Caneyville soils are
20 to 40 inches deep over bedrock. The glades and the
rock outcrop commonly are on south- and west-facing
slopes. Also included are severely eroded areas.
Included areas make up about 10 percent of this unit.

Permeability is moderate in the Menfro and Bucklick
soils. Surface runoff is rapid. The available water
capacity is high in the Menfro soil and moderate in the
Bucklick soil. The shrink-swell potential is moderate in
both soils. Natural fertility is medium. The organic matter
content is moderately low in the Menfro soil and
moderate in the Bucklick soil. The rooting depth is
restricted by the bedrock at a depth of 40 to 60 inches in
the Bucklick soil. The Menfro soil is strongly acid to
neutral throughout. The Bucklick soil is very strongly acid
to neutral in the surface layer, very strongly acid to
medium acid in the upper part of the subsoil, and slightly
acid or neutral in the lower part.

These soils generally are unsuitable for cultivated
crops because of the slope and a severe erosion hazard.
They should be tilled only when reseeding of pasture or
hayland is necessary. A cover of pasture plants or hay is
very effective in controlling erosion. The soils are well
suited to tall fescue, switchgrass, and red clover. They
are moderately well suited to orchardgrass, smooth
bromegrass, big bluestem, little bluestem, and alfalfa.
Erosion during seedbed preparation and overgrazing are
the main management problems. Preparing the seedbed
on the contour and in a timely manner helps to ensure
rapid plant growth and thus a good ground cover.
Overgrazing should be avoided. Measures that maintain
fertility and control brush are needed.

Many areas support native hardwoods. These soils are
suited to trees. The erosion hazard and the equipment
limitation are the main management concerns. Special
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erosion-control measures are needed. Careful design
and proper construction of logging roads and skid trails,
for example, can minimize the steepness and length of
slopes and thus help to prevent excessive water
concentration. Some disturbed areas should be seeded
after the trees are harvested. Operating equipment is
hazardous on these slopes. As a result, logging roads
and skid trails should be built on the contour. In the
steepest areas, the logs should be yarded uphill to
logging roads or skid trails. Hand planting or direct
seeding may be needed. Plant competition on the
Bucklick soil can be controlled by careful and thorough
site preparation, which may include spraying or cutting.
The less desirable woody species should be periodically
removed.

These soils are suited to onsite waste disposal and
building site development if proper design and
installation procedures are used. Grading sites for
buildings, septic tank absorption fields, and sewage
lagoons help to modify the slope. If septic tank
absorption fields are installed on the Bucklick soil, the
depth to bedrock and the moderate permeability are
limitations. They can be overcome by increasing the
depth of the soil material over bedrock and increasing
the length of the lateral field. Absorption fields should be
constructed further upslope, on the Menfro soil where
possible. Seepage from sewage lagoons can be
prevented by sealing the bottom and berms with slowly
permeable material. Dwellings should be designed to
allow for the depth to bedrock on the Bucklick soil. The
damage to buildings caused by shrinking and swelling
generally can be prevented by using adequate
reinforcement steel in concrete footings, foundations,
and basement walls and by backfilling with sand or
gravel.

These soils are suitable as sites for local roads and
streets. Providing adequate side ditches and culverts
helps to prevent the damage caused by frost action and
by shrinking and swelling. Strengthening the subgrade
with crushed rock or other suitable base material or
mixing the soil with additives helps to prevent the
damage caused by low strength. Some cutting and filling
may be needed because of the slope.

The land capability classification is Vle. The woodland
ordination symbol is 3r.

5C—Minnith silt loam, 3 to 9 percent slopes. This
deep, gently sloping and moderately sloping, moderately
well drained soil is on convex ridgetops and side slopes.
Individual areas generally are long and irregularly shaped
and range from 10 to more than 1,000 acres in size.

Typically, the surface layer is brown silt loam about 7
inches thick. The subsoil is about 44 inches thick. It is
brown and mottled. It is silty clay loam in the upper part
and silt loam in the lower part. The substratum to a
depth of 60 inches or more is brown, mottled loam. In
some eroded areas the surface layer is silty clay loam. In
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places the depth to layers higher in content of sand is
more than 40 inches.

Permeability is moderately slow, and surface runoff is
medium or rapid. The available water capacity is high.
Natural fertility is medium, and the organic matter
content is moderately low. A seasonal high water table is
at a depth of 3 to 5 feet during winter and spring.
Reaction ranges from very strongly acid to neutral in the
subsoil and varies widely in the surface layer as a result
of local liming practices. The surface layer is friable and
can be easily tilled throughout a wide range in moisture
content.

Most areas are used for cultivated crops or pasture.
This soil is suited to corn, soybeans, and small grain. If
cultivated crops are grown, erosion is a hazard. A
system of conservation tillage that leaves all or part of
the crop residue on the surface, winter cover crops,
contour farming, and conservation cropping systems that
include grasses and legumes help to prevent excessive
soil loss. In some areas slopes are long enough and
smooth enough for terracing and farming on the contour.
Some type of grade stabilization structure generally is
needed. Proper management of crop residue helps to
control erosion, maintains tiith, improves or maintains the
organic matter content, and increases the rate of water
intake.

A cover of hay or pasture plants is very effective in
controlling erosion. This soil is well suited to tall fescue,
orchardgrass, smooth bromegrass, big bluestem, little
bluestem, switchgrass, alfalfa, and red clover. No serious
hazards or limitations affect pasture or hayland. Erosion
is a problem when the plants are becoming established.
Seedbed preparation should be timed to ensure a good
ground cover.

Some areas support native hardwoods. This soil is
suited to trees. Shortleaf pine, yellow-poplar, and white
oak grow well. Measures that protect new stands from
fire and grazing are needed. These measures also
improve the habitat for woodland wildlife.

This soil is suitable for sanitary facilities and building
site development if proper design and installation
procedures are used. Because of the restricted
permeability and the wetness, septic tank absorption
fields should be constructed on a mound of better suited
material. Also, the length of lateral field should be
increased or the laterals should be installed in the
deeper, more permeable material. Grading sites for
sewage lagoons and small commercial buildings heips to
modify the slope. Seepage from sewage lagoons can be
prevented by sealing the bottom and berms with slowly
permeable material. The damage to buildings caused by
shrinking and swelling generally can be prevented by
using adequate reinforcement steel in concrete footings,
foundations, and basement walls and by backfilling with
sand or gravel. Installing drain tile around foundations
and footings helps to prevent the damage caused by
excessive wetness. Reinforcement steel and a base of
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sand or gravel help to prevent damage to sidewalks and
driveways.

This soil is suitable for local roads and streets.
Providing adequate side ditches and culverts helps to
prevent the damage caused by frost action and by
shrinking and swelling. Strengthening the subgrade with
crushed rock or other suitable base material or mixing
the soil with additives heips to prevent the damage
caused by low strength.

The land capability classification is llle. The woodland
ordination symbol is 3a.

7E2—Menfro-Caneyville silt loams, karst, 5 to 20
percent slopes, eroded. These moderately sloping to
moderately steep, well drained soils are on uplands
characterized by numerous sinkholes. The sinkholes are
about 2 to 30 or more feet deep. They range from 20 to
500 or more feet in diameter. The largest ones are 15 to
20 acres in size. The deep Menfro soil is on ridges
between the sinkholes and extends partway down the
side slopes, towards the sinkhoies. The moderately deep
Caneyville soil is on the mid and lower side slopes of the
sinkholes. Individual areas range from 10 to more than
800 acres in size. They generally are about 40 to 50
percent Menfro soil and 30 to 40 percent Caneyvilie soil.
Areas that have shallow depressions, however, are
about 80 percent Menfro soil. The two soils occur as
areas so intermingled that they could not be mapped
separately at the scale selected for mapping.

Typically, the Menfro soil has a surface layer of brown
silt loam about 3 inches thick. The subsoil is brown silty
clay loam about 47 inches thick. The substratum to a
depth of 60 inches or more is dark yellowish brown silt
loam.

Typically, the Caneyville soil has a surface layer of
mixed brown and dark grayish brown silt loam about 3
inches thick. The subsoil is about 29 inches thick. The
upper part is yellowish red, mottled silty clay, and the
lower part is yellowish brown, dark yellowish brown, and
light olive brown clay. Hard limestone bedrock is at a
depth of about 32 inches.

Included with these soils in mapping are small areas of
Bucklick and Gasconade soils. Bucklick soils are 40 to
60 inches deep over bedrock. Gasconade soils are
somewhat excessively drained and are less than 20
inches deep over bedrock. Also included are areas
where limestone crops out on the lower side slopes or
the bottom of sinkholes. Included areas generally make
up about 15 percent of this unit, but in places they make
up as much as 25 percent.

Permeability is moderate in the Menfro soil and
moderately slow in the Caneyville soil. Surface runoff is
medium or rapid on both soils. The available water
capacity is high in the Menfro soil and low in the
Caneyville soil. The organic matter content is moderately
low in both soils, and natural fertility is medium. The
Menfro soil is strongly acid to neutral in the surface layer
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and subsoil and medium acid to neutral in the
substratum. The Caneyville soil is very strongly acid to
neutral in the surface soil and in the upper part of the
subsoil and is slightly acid to mildly alkaline in the lower
part. Root development is restricted by the bedrock at a
depth of 20 to 40 inches in the Caneyville soil.

Most areas are used for pasture, hay, or woodland. A
few of the moderately sloping areas of the Menfro soil
are used for cultivated crops. They are suited to corn,
soybeans, and small grain grown on a limited basis.
These areas generally have fewer sinkholes than the
steeper areas. Erosion is a severe hazard in the
cultivated areas. It can be controlled by a system of
conservation tillage that leaves all or part of the crop
residue on the surface, winter cover crops, and grassed
waterways. Proper management of crop residue and
green manure crops help to control erosion, maintain
tilth, improve or maintain the organic matter content, and
increase the rate of water intake.

These soils are moderately well suited to tail fescue,
big bluestem, little bluestem, indiangrass, and lespedeza.
They are moderately suited to orchardgrass, smooth
bromegrass, and switchgrass. Erosion during seedbed
preparation and overgrazing are the main management
problems. Preparing the seedbed on the contour and in
a timely manner help to ensure rapid plant growth and
thus a good ground cover. Overgrazing should be
avoided. Measures that maintain fertility and control
brush are needed. Shallow rooted species that can
withstand droughty conditions should be selected for
planting. Erosion is a problem when the plants are
seeded. Timely tillage and rapid establishment of the
ground cover help to prevent excessive erosion.

These soils are suited to trees. The erosion hazard
and the equipment limitation are management concerns
in areas where the slope is more than 15 percent.
Seedling mortality is a limitation on the Caneyville soil.
Planting container-grown nursery stock increases the
seedling survival rate. Special erosion-control measures
are needed. Careful design and proper construction of
logging roads and skid trails, for example, minimize the
steepness and length of slopes and thus help to prevent
excessive water concentration. Some disturbed areas
should be seeded after the trees are harvested.
Operating equipment on these slopes is hazardous. As a
result roads and skid trails should be built on the
contour. In the steepest areas, the logs should be
yarded uphill to logging roads or skid trails. Hand
planting or direct seeding may be needed.

In most areas these soils are unsuitable for sanitary
facilities and building site development. The moderately
sloping areas of the Menfro soil that are between the
sinkholes, however, are suitable if proper design and
installation procedures are used. Septic tank absorption
fields can be installed across the slope. The sewage,
however, can pollute the ground water by seeping into
the nearby sinkholes. The sinkholes should be
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considered in determining the limitations of a given area
for urban development. The damage to buildings caused
by shrinking and swelling generally can be prevented by
using adequate reinforcement steel in concrete footings,
foundations, and basement walls and by backfilling with
sand or gravel.

These soils are suitable as sites for local roads and
streets. Providing adequate side ditches and culverts
helps to prevent the damage caused by frost action and
by shrinking and swelling. Strengthening the subgrade
with crushed rock or other suitable base material or
mixing the soil with additives helps to prevent the
damage caused by low strength. Some cutting and filling
may be necessary because of the slope.

The land capability classification is Vle. The woodland
ordination symbol of the Menfro soil is 3r, and that of the
Caneyville soil is 4r.

8D2—Minnith-Lily complex, 9 to 14 percent slopes,
eroded. These strongly sloping soils are on convex side
slopes. The deep, moderately well drained Minnith soil is
on shoulder slopes and extends approximately midway
down the side slopes. The moderately deep, well drained
Lily soil extends from near midslope to the bottom of the
side slopes and into shallow drainageways. The
drainageways dissect some areas, exposing sandstone
outcrops. Individual areas range from 10 to several
hundred acres in size. They are about 50 to 55 percent
Minnith soil and 30 to 35 percent Lily soil. The two soils
occur as areas so intermingled that they cannot be
mapped separately at the scale selected for mapping.

Typically, the Minnith soil has a surface layer of dark
yellowish brown silt loam about 4 inches thick. The
subsoil extends to a depth of 60 inches or more. The
upper part is yellowish brown silty clay loam; the next
part is brown, mottled silt loam; and the lower part is
dark yellowish brown, mottled loam.

Typically, the Lily soil has a surface layer of brown
loam about 4 inches thick. The subsoil is about 23
inches thick. The upper part is strong brown clay loam,
and the lower part is strong brown sandy clay loam.
Hard sandstone bedrock is at a depth of about 27
inches.

Included with these soils in mapping are areas of
Kickapoo soils on narrow flood plains; areas of
sandstone rock outcrop on some side slopes, on toe
slopes, and in drainageways; and areas of soils that are
less than 20 inches deep over hard sandstone bedrock.
The shallow soils are on the lower side slopes, on toe
slopes, and in areas intermingled with the rock outcrop.
Kickapoo soils contain less clay than the Minnith and Lily
soils. Also included are some severely eroded areas
where the surface layer is yellowish brown silty clay loam
or strong brown clay loam. Included areas make up
about 15 percent of this unit.

Permeability is moderately slow in the Minnith soil and
moderately rapid in the Lily soil. Surface runoff is
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medium on both soils. The available water capacity is
high in the Minnith soil and low in the Lily soil. The
Minnith soil is strongly acid to neutral in the surface layer
and very strongly acid to neutral in the subsoil. The Lily
soil is extremely acid to strongly acid throughout. Natural
fertility is medium in the Minnith soil and low in the Lily
soil. The organic matter content is moderately low in the
Minnith soil and low in the Lily soil. The rooting depth is
restricted by the bedrock at a depth of 2C to 40 inches in
the Lily soil. A seasonal high water tabie is at a depth of
3 to 5 feet during winter and spring in the Minnith soil.
The surface layer of both soils is very friable and can be
tilled fairly easily in all areas except for small eroded
ones.

These soils are suited to cultivated crops grown on a
limited basis in rotation with close grown pasture and
hay crops. Erosion is a severe hazard if cultivated crops
are grown. Also, the low available water capacity of the
Lily soil is a limitation. A system of conservation tillage
that leaves all or part of the crop residue on the surface,
contour farming, winter cover crops, conservation
cropping systems that include grasses and legumes,
grassed waterways, and terraces help to prevent
excessive erosion. Proper management of crop residue
and green manure crops help to control erosion,
maintain tilth, improve or maintain the organic matter
content, and increase the rate of water infiltration.

A cover of hay or pasture plants is very effective in
controlling erosion. These soils are moderately well
suited to tall fescue, big bluestem, little bluestem,
indiangrass, and lespedeza. They are moderately suited
to orchardgrass, smooth bromegrass, and switchgrass.
Erosion during seedbed preparation and overgrazing are
the main management problems. Preparing the seedbed
on the contour and in a timely manner help to ensure
rapid plant growth and thus a good ground cover.
Overgrazing should be avoided. Shallow rooted species
that can withstand droughty conditions should be
selected for planting. Erosion is a serious problem when
the plants are seeded. Timely tillage and rapid
establishment of the ground cover help to prevent
excessive erosion. Applications of lime and fertilizer help
to maintain fertility. Mowing helps to control brush and
weeds.

Many areas support native hardwoods. These soils are
suited to trees. Shortleaf pine and white oak grow well.
No major hazards or limitations affect planting or
harvesting.

The Minnith soil is suitable for some sanitary facilities
and building site development if proper design and
installation procedures are used. The Lily soil generally is
unsuitable because of the moderate depth to bedrock.
Grading areas of the Minnith soil used for onsite waste
disposal and dwellings can modify the slope. The
dwellings can be designed so that they conform to the
natural slope of the land. This soil is better suited to
sewage lagoons than to septic tank absorption fields.

Soil Survey

Sealing the bottom of the lagoons with slowly permeable
material helps to prevent seepage. The damage to
buildings caused by shrinking and swelling generally can
be prevented by using adequate reinforcement steel in
concrete footings, foundations, and basement walls and
by backfilling with sand or gravel. Reinforcement steel
and a base of sand or gravel help to prevent damage to
sidewalks and driveways.

These soils are suitable as sites for local roads and
streets. Providing adequate side ditches and culverts
helps to prevent the damage caused by frost action and
by shrinking and swelling. Strengthening the subgrade
with crushed rock or other suitable base material or
mixing the soil with additives helps to prevent the
damage caused by low strength. Some cutting and filling
may be needed because of the slope. Also, filling is
needed in some areas because of the moderate depth to
bedrock in the Lily soil.

The land capability classification is IVe. The woodland
ordination symbol of the Minnith soil is 3a, and that of
the Lily soil is 4a.

9C—Hildebrecht silt loam, 3 to 9 percent slopes.
This deep, gently sloping and moderately sloping,
moderately well drained soil is on narrow ridgetops and,
less commonly, on foot slopes. Individual areas are long
and narrow and range from about 10 to several hundred
acres in size.

Typically, the surface layer is brown silt loam about 3
inches thick. The subsurface layer is yellowish brown silt
loam to about 8 inches thick. The upper part of the
subsoil is brown and strong brown, mottled silty clay
loam about 16 inches thick. The next part is a dense,
brittle fragipan about 17 inches thick. It is dark yellowish
brown, mottled very cherty silt loam. The lower part to a
depth of about 60 inches or more is yeliowish red,
mottled cherty silty clay. In some areas, mainly on foot
slopes, the chert content in the lower part of the subsoil
is 0 to 5 percent.

Included with this soil in mapping are small areas of
Weingarten soils on ridges and foot slopes. These soils
do not have a fragipan. They make up about 5 percent
of this unit.

Permeability is moderate above the fragipan in the
Hildebrecht soil and slow in the pan. Surface runoff is
medium. The available water capacity is low in the root
zone above the fragipan. Natural fertility is low, and the
organic matter content is moderately iow. Reaction is
very strongly acid to medium acid in the upper part of
the soil unless the surface layer has been limed. The
dense fragipan ranges from extremely acid to strongly
acid. The rooting depth is limited by the fragipan at a
depth of about 27 inches. A perched seasonal high
water table is at a depth of 2.0 to 2.5 feet during winter
and spring.

This soil is suited to most cultivated crops, but a
shortage of soil moisture in summer commonly is a
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limitation if row crops are grown. In cultivated areas
measures that help to control erosion are needed.
Examples are a system of conservation tillage that
leaves all or part of the crop residue on the surface,
winter cover crops, contour farming, and conservation
cropping systems that include grasses and legumes.
Proper management of crop residue helps to control
erosion, maintains tilth, improves or maintains the
organic matter content, and increases the rate of water
intake.

A cover of hay or pasture plants is effective in
controlling erosion. This soil is moderately well suited to
tall fescue, orchardgrass, big bluestem, little bluestem,
indiangrass, and lespedeza. It is moderately suited to
smooth bromegrass, switchgrass, alfalfa, and red clover.
The rooting depth is only moderate, and droughtiness is
a problem during much of the growing season. Erosion
control is a major concern when the plants are seeded.
Timely tillage and rapid establishment of the ground
cover help to prevent excessive erosion.

Many areas support native hardwoods. This soil is
suited to trees. Windthrow is a management concern.
Stands should be thinned less intensively and more
frequently than the stands in areas where the windthrow
hazard is less severe. No other hazards or limitations
affect planting or harvesting.

This soil is suitable for onsite waste disposal and
building site development if proper design and
installation procedures are used. Grading sites for
sewage lagoons and small commercial buildings helps to
modify the slope. Seepage from sewage lagoons can be
prevented by sealing the bottom and berms with slowly
permeable material. Installing tile drains around footings
and foundations will help lower the water table and
prevent damage caused by excessive wetness. The
damage caused to buildings caused by shrinking and
swelling generally can be prevented by using adequate
reinforcement steel in concrete footings, foundations,
and basement walls and by backfilling with sand or
gravel. Adequate reinforcement steel and a base of sand
or gravel help to prevent damage to sidewalks and
driveways. Expansion joints are also helpful.

This soil is suitable as a site for local roads and
streets. Providing adequate side ditches and culverts
helps to prevent the damage caused by frost action and
by shrinking and swelling. Strengthening the subgrade
with crushed rock or other suitable material or mixing the
soil with additives helps to prevent the damage caused
by low strength.

The land capability classification is llle. The woodland
ordination symbol is 4d.

9D—Hildebrecht silt loam, 9 to 14 percent slopes.
This deep, strongly sloping, moderately well drained soil
is on narrow ridgetops, side slopes, and foot slopes.
individual areas are irregular in shape and range from
about 10 to several hundred acres in size.
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Typically, the surface layer is brown silt loam about 2
inches thick. The subsurface layer is yellowish brown silt
loam about 6 inches thick. The subsoil extends to a
depth of about 60 inches. The upper part is strong
brown, friable silty clay loam that is mottled below a
depth of 19 inches. The next part is a dense, brittle
fragipan about 25 inches thick. It is brown, mottled
extremely cherty silt loam over strong brown cherty clay
loam. The part of the subsoil below the fragipan is
yellowish red cherty silty clay. In some areas the content
of chert in the subsoil layer directly above the fragipan is
about 10 to 30 percent.

Included with this soil in mapping are small areas of
Elsah and Goss soils. The somewhat excessively
drained Elsah soils are on narrow flood plains. The well
drained Goss soils are cherty throughout and are on
short, steep slopes on the lower parts of the landscape.
Also included are some areas of the well drained
Weingarten soils, which do not have a fragipan. Included
soils make up about 15 percent of this unit.

Permeability is moderate above the fragipan in the
Hildebrecht soil and slow in the pan. Surface runoff is
rapid. The available water is low in the root zone above
the fragipan. Natural fertility is low, and the organic
matter content is moderately low. The upper part of the
soil is very strongly acid to medium acid unless the
surface layer has been limed. The dense fragipan ranges
from extremely acid to strongly acid. The rooting depth is
limited by the fragipan at a depth of about 27 inches. A
perched seasonal high water table is at a depth of 2.0 to
2.5 feet during winter and spring.

This soil generally is suitable for cultivated crops
grown on a limited basis in rotation with close growing
pasture and hay crops. A shortage of soil moisture in
summer commonly is a severe limitation if row crops are
grown. Also, erosion is a hazard. It can be controlled by
a system of conservation tillage that leaves a protective
amount of crop residue on the surface, winter cover
crops, contour farming, and a conservation cropping
system that includes grasses and legumes.

A cover of hay or pasture plants is effective in
controlling erosion. This soil is moderately well suited to
tall fescue, big bluestem, little bluestem, indiangrass,
lespedeza, and birdsfoot trefoil. It is moderately suited to
orchardgrass, smooth bromegrass, and switchgrass.
Shallow rooted species that can withstand droughtiness
should be selected for planting. Erosion is a serious
problem when the plants are seeded. Timely tillage and
rapid establishment of the ground cover help to prevent
excessive erosion.

Many areas support native hardwoods. This soil is
suited to trees. Windthrow is a management concern.
Stands should be thinned less intensively and more
frequently than the stands in areas where the windthrow
hazard is less severe. No other hazards or limitations
affect planting or harvesting.
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This soil is suited to some sanitary facilities and
building site development if structures are properly
designed and installed. I is better suited to sewage
lagoons than to other methods of onsite waste disposal.
The site generally can be leveled to a suitable grade.
Seepage from sewage lagoons can be prevented by
sealing the bottom and berms with slowly permeable
material. Some land shaping or grading generally is
necessary on sites for dwellings. Otherwise, the
dwellings can be designed so that they conform to the
natural slope of the land. Installing tile drains around
footings and foundations helps to prevent the damage
caused by excessive wetness. The damage to buildings
caused by shrinking and swelling generally can be
prevented by using adequate reinforcement steel in
concrete footings, foundations, and basement walls and
by backfilling with sand or gravel. Reinforcement steel
and a base of sand or gravel help to prevent damage to
sidewalks and driveways. Expansion joints are also
helpful.

This soil is suitable as a site for local roads and
streets. Providing adequate side ditches and culverts
helps to prevent the damage caused by frost action and
by shrinking and swelling. Strengthening the subgrade
with crushed rock or other suitable base material or
mixing the soil with additives helps to prevent the
damage caused by low strength. Some cutting and filling
may be necessary because of the slope.

The land capability classification is IVe. The woodland
ordination symbol is 4d.

10F—Menfro-Caneyville-Rubble land complex, 20
to 60 percent slopes. This map unit consists of well
drained Menfro and Caneyville soils intermingled with
areas of Rubble land on steep and very steep side
slopes and narrow ridges in the geologically faulted
“River Hills” area adjacent to the flood plains along the
Mississippi River. The deep Menfro soil is on side slopes
and narrow ridges. The moderately deep Caneyville soil
is on side slopes that face south and west. The Rubble
land occurs as narrow bands on side slopes and is
directly associated with the fault system. Individual areas
range from 80 to several hundred acres in size. They are
about 50 percent Menfro soil, 20 percent Caneyville soil,
and 10 percent Rubble land. The soils and the Rubble
land occur as areas so intermingled that they cannot be
mapped separately at the scale selected for mapping.

Typically, the Menfro soil has a surface layer of brown
silt loam about 4 inches thick. The subsurface layer is
dark yellowish brown silt loam about 5 inches thick. The
subsoil extends to a depth of 60 inches or more. The
upper part is brown silt loam, the next part is brown silty
clay loam, and the lower part is dark yellowish brown silt
ioam.

Typically, the Caneyville soil has a surface layer of
brown silt loam about 3 inches thick. The subsurface
layer is yellowish brown silt loam about 6 inches thick.

Soil Survey

The subsoil is about 25 inches thick. The upper part is
strong brown silty clay loam, the next part is yeliowish
red silty clay, and the lower part is red, mottled silty clay.
Hard limestone bedrock is at a depth of about 34 inches.

The Rubble land occurs as areas of limestone,
sandstone, and chert stones and boulders, generally on
south- to west-facing exposures below the prominent
ridges associated with the fault system. It also is on a
few northeast-facing exposures on the bluffs along the
Mississippi River.

Included with this unit in mapping are areas of
Clarksville and Goss soils. These soils occur as areas
intermingied with areas of the Caneyville soil. They are
cherty throughout. Also included are soils that have
colors and textures similar to those of the Menfro soil
but that are moderately deep over bedrock. Included
soils make up about 20 percent of this unit.

Permeability is moderate in the Menfro soil and
moderately slow in the Caneyville soil. Surface runoff is
rapid on both soils. The available water capacity is high
in the Menfro soil and low in the Caneyville soil. The
organic matter content is moderately low in both soils,
and natural fertility is medium. The rooting depth is
restricted by the bedrock at a depth of 20 to 40 inches in
the Caneyville soil. The Menfro soil is strongly acid to
neutral in the upper part and medium acid to neutral in
the substratum. The Caneyville soil is very strongly acid
to neutral in the upper part and slightly acid to mildly
alkaline in the lower part.

Nearly all areas are forested. The Menfro and
Caneyville soils generally are unsuitable for cultivated
crops because of the slope and a severe erosion hazard.
These soils are suited to trees. Because of the siope,
the hazard of erosion and the equipment limitation are
management concerns that affect planting and
harvesting. Special erosion-control measures are
needed. Careful design and proper construction of
logging roads and skid trails, for example, minimize the
steepness and length of slopes and thus help to prevent
excessive water concentration. Some disturbed areas
should be seeded after the trees are harvested.
Operating equipment is hazardous on these slopes. As a
result, logging roads and skid trails should be built on the
contour. In the steepest areas, the logs should be
yarded uphill to logging roads or skid trails. Hand
planting or direct seeding may be needed. Seedling
mortality is a management concern on the Caneyville
soil. Planting container-grown nursery stock increases
the seedling survival rate.

The Menfro and Caneyville soils generally are
unsuitable for sanitary facilities and building site
development because of the slope of both soils and the
depth to bedrock in the Caneyville soil.

The land capability classification is Vlle. The woodland
ordination symbol of the Menfro soil is 3r, and that of the
Caneyville soil is 4r. The Rubble land is not assigned a
woodland ordination symbol.
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11E—Goss cherty silt loam, 14 to 35 percent
slopes. This deep, moderately steep to very steep, well
drained soil is on highly dissected uplands. Individual
areas are irregular in shape and range from about 10 to
more than 1,000 acres in size.

Typically, the surface layer is a dark grayish brown
cherty silt loam about 2 inches thick. The subsurface
layer is light yellowish brown cherty silt loam about 10
inches thick. The subsoil extends to a depth of 75 inches
or more. In sequence downward, it is strong brown very
cherty silt loam; yellowish red very cherty silty clay loam;
red, mottled very cherty silty clay; and red and yellowish
brown, mottled very cherty clay. In some areas limestone
bedrock is within a depth of 60 inches. In other areas
the content of chert fragments in the subsoil is less than
35 percent. In places the surface layer is silt loam.

Included with this soil in mapping are areas of Elsah,
Gasconade, and Hildebrecht soils. Elsah soils contain
less clay than the Goss soil. They are on narrow fiood
plains. The shallow Gasconade soils are on the lower
slopes in some areas and on short, steep slopes
adjacent to creeks. Hildebrecht soils have a fragipan.
They are on short foot slopes and narrow ridges. Also
included are stony areas as much as 3 acres in size.
Included areas make up about 15 percent of this unit.

Permeability is moderate in the Goss soil, and surface
runoff is rapid. The available water capacity and natural
fertility are low. The organic matter content is moderately
low. Reaction ranges from very strongly acid to medium
acid throughout the soil unless the surface layer has
been limed.

Most areas support native hardwoods. This soil is
suited to trees. The erosion hazard, the equipment
limitation, and seedling mortality affect planting and
harvesting. Special erosion-control measures are
needed. Careful design and construction of logging
roads and skid trails, for example, minimize the
steepness and length of slopes and thus help to prevent
excessive water concentration. Some disturbed areas
should be seeded after the trees are harvested.
Operating equipment is hazardous on these slopes. As a
result, logging roads and skid trails should be built on the
contour. In the steepest areas the logs should be yarded
uphill to logging roads or skid trails. Planting container-
grown nursery stock increases the seedling survival rate.

This soil generally is unsuited to cultivated crops and
hay because of the slope, the low available water
capacity, and the cherty surface layer. Cleared areas
where the slope is less than 20 percent are moderately
suited to tall fescue, big bluestem, little bluestem,
switchgrass, crownvetch, and lespedeza. Droughtiness,
erosion, and the chert fragments in the surface layer are
the main concerns in managing pastured areas. Tillage
should be avoided.

This soil is suited to sanitary facilities and building site
development only if proper design and installation
procedures are used. Grading sites for septic tank
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absorption fields and buildings helps to modify the slope.
Land shaping may be needed. Buildings can be designed
so that they conform to the natural slope of the land.
Laterals in septic tank absorption fields should be
installed across the slope. Increasing the length of the
lateral field helps to overcome the moderate
permeability. The damage to buildings caused by
shrinking and swelling generally can be prevented by
using adequate reinforcement steel in concrete footings,
foundations, and basement walls and by backfilling with
sand or gravel. Reinforcement steel and a base of sand
or gravel help to prevent damage to sidewalks and
driveways. Expansion joints are also helpful.

This soil is suitable as a site for local roads and
streets. Providing adequate side ditches and culverts
helps to prevent the damage caused by frost action and
by shrinking and swelling. Strengthening the subgrade
with crushed rock or other suitable base material or
mixing the soil with additives helps to prevent the
damage caused by low strength. Some cutting and filling
generally is needed because of the slope.

The land capability classification is Vlls. The woodland
ordination symbol is 4r.

12E—Lily-Minnith complex, 14 to 30 percent
slopes. These moderately steep and steep, well drained
soils are on upland side slopes that generally are
dissected by draws or hollows. The moderately deep Lily
soil is on the mid and lower parts of the side slopes. The
deep Minnith soil is on the upper parts of the side
slopes. Individual areas range from about 10 to 400
acres in size. They are about 50 percent Lily soil and 35
percent Minnith soil. The two soils occur as areas so
intricately mixed or so small that they cannot be mapped
separately at the scale selected for mapping.

Typically, the Lily soil has a surface layer of very dark
grayish brown loam about 3 inches thick. The subsurface
layer is dark grayish brown, mottled loam about 3 inches
thick. The subsoil is about 22 inches thick. It is mottled.
The upper part is yellowish brown loam, the next part is
strong brown clay loam, and the lower part is brown clay
loam. Acid sandstone bedrock is at a depth of about 28
inches.

Typically, the Minnith soil has a surface layer of dark
brown silt loam about 3 inches thick. The subsurface
layer is yellowish brown silt loam about 5 inches thick.
The subsoil extends to a depth of 60 inches or more.
The upper part is strong brown silty clay loam; the next
part is strong brown, mottled clay loam; and the lower
part is strong brown loam.

Included with these soils in mapping are areas of soils
that are less than 20 inches deep over sandstone and
areas of sandstone outcrop and boulders. Also included
are areas of the deep, cherty Goss soils on the lower
side slopes. Included areas make up about 15 percent of
this unit.
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Permeability is moderately rapid in the Lily soil and
moderately slow in the Minnith soil. Surface runoff is
rapid on both soils. The available water capacity is low in
the Lily soil and high in the Minnith soil. The rooting
depth is restricted by the bedrock at a depth of 20 to 40
inches in the Lily soil. A seasonal high water table is at a
depth of 3 to 5 feet during winter and spring in the
Minnith soil. The Lily soil is extremely acid to strongly
acid throughout. The Minnith soil is strongly acid to
neutral in the surface soil and very strongly acid to
neutral in the subsoil. The organic matter content is low
in the Lily soil and moderately low in the Minnith soil.
Natural fertility is low in the Lily soil and medium in the
Minnith soil.

A few areas are used for pasture and hay. Because of
the slope and a severe erosion hazard, these soils
generally are unsuitable for cultivated crops. They are
moderately well suited to tall fescue, big bluestem, little
bluestem, indiangrass, birdsfoot trefoil, and lespedeza.
They are moderately suited to orchardgrass, smooth
bromegrass, and switchgrass. Shallow rooted species
that can withstand droughty conditions should be
selected for planting. Erosion during seedbed
preparation and overgrazing are the main management
problems. Preparing the seedbed on the contour and in
a timely manner helps to ensure rapid plant growth and
thus a good ground cover. Overgrazing should be
avoided. Measures that maintain fertility and control
brush are necessary.

Most areas support native hardwoods. These soils are
suited to trees. Because of the slope, the hazard of
erosion and the equipment limitation are management
concerns that affect planting and harvesting. Special
erosion-control measures are needed. Careful design
and proper construction of logging roads and skid trails,
for example, minimize the steepness and length of
slopes and thus help to prevent excessive water
concentration. Some disturbed areas should be seeded
after the trees are harvested. Operating equipment is
hazardous on these slopes. As a result, logging roads
and skid trails should be built on the contour. In the
steepest areas the logs should be yarded uphill to
logging roads or skid trails. Hand planting or direct
seeding may be needed.

The Lily soil generally is unsuitable for onsite waste
disposal and building site development because of the
depth to bedrock and the slope. The Minnith soil is
suitable for some sanitary facilities and building site
development if proper design and installation procedures
are used. Sites for sewage lagoons and buildings
generally can be graded, shaped, or leveled to a suitable
gradient. The Minnith soil is better suited to sewage
lagoons than to septic tank absorption fields. Seepage
from the lagoons can be prevented by sealing the
bottom and berms with slowly permeable material. The
damage to buildings caused by shrinking and swelling
generally can be prevented by using reinforcement steel
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in foundations, footings, and walls and by backfilling with
sand or gravel. Installing tile drains around the footings
and foundations helps to prevent the damage caused by
excessive wetness. Reinforcement steel and a base of
sand or gravel help to prevent damage to sidewalks and
driveways.

The Minnith soil is suitable as a site for local roads
and streets. Providing adequate side ditches and culverts
helps to prevent the damage caused by frost action and
by shrinking and swelling. Strengthening the subgrade
with crushed rock or other suitable base material or
mixing the soil with additives helps to prevent the
damage caused by low strength. Some cutting and filling
generally is needed because of the slope.

The land capability classification is Vle. The woodland
ordination symbol of the Lily soil is 4r, and that of the
Minnith soil is 3r.

15E—Gasconade-Rock outcrop complex, 9 to 35
percent slopes. This map unit occurs as areas of a
shallow, strongly sloping to steep, somewhat excessively
drained Gasconade soil closely intermingled with areas
of Rock outcrop. It is on side slopes and on some
narrow ridges. The Gasconade soil is on shelflike layers
of dolomite limestone. Stones cover about 1 to 2 percent
of the surface of this soil. Individual areas are irregularly
shaped and range from 10 to about 500 acres in size.
They are about 60 percent Gasconade soil and 20
percent Rock outcrop.

Typically, the Gasconade soil has a surface layer of
black stony silty clay loam about 4 inches thick. The
subsurface layer is black very channery silty clay loam
about 5 inches thick. The subsoil is very dark brown very
channery silty clay loam about 5 inches thick. Hard
dolomite bedrock is at a depth of about 14 inches. In
some areas the soil contains less clay.

included with this unit in mapping are small areas of
the moderately deep Caneyville soils and the deep Goss
soils. Also included, on north- and east-facing slopes,
are areas where the soil is more than 20 inches deep
over bedrock. Included soils make up about 20 percent
of this unit.

Permeability is moderately slow in the Gasconade soil,
and surface runoff is rapid. The available water capacity
is very low. Natural fertility is medium, and the organic
matter content is moderate. The rooting depth is
restricted by the bedrock at a depth of about 4 to 20
inches. The roots of some shrubs and trees, however,
can extend into crevices or fractures in the dolomite.
The soil is slightly acid to mildly alkaline throughout.

Most areas are used for timber or for wooded pasture
that supports native grasses. Only a few areas are
grazed. Because of the slope, the depth to bedrock, and
the stones on the surface, the Gasconade soil generally
is unsuitable for cultivated crops. It is suited to trees, but
the production is low and intensive timber management
generally is not feasible. In most areas eastern redcedar
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is the dominant species. It is used for high-quality
fenceposts. On some north- and east-facing slopes,
however, growth rates are significantly higher and black
oak, white oak, and hickories are the dominant species.
Some north-facing slopes support oaks, mainly black
oak.

The Gasconade soil is poorly suited to pasture. The
best suited pasture plants are big bluestem, little
bluestem, indiangrass, crownvetch, and lespedeza.
Tilling the soil is nearly impossible because it is shallow
and has a surface layer that commonly is flaggy.
Broadcasting is the best seeding method.

The Gasconade soil generally is unsuitable for sanitary
facilities and building site development because of the
slope, the depth to bedrock, and the large stones.

The land capability classification is Vlls. The woodland
ordination symbol of the Gasconade soil is 5r. The Rock
outcrop is not assigned a woodland ordination symbol.

18C—Weller silt loam, 3 to 9 percent slopes. This
deep, gently sloping and moderately sloping, moderately
well drained soil is on ridgetops, foot slopes, and long
side slopes. Individual areas are irregular in shape and
range from 15 to about 250 acres in size.

Typically, the surface layer is brown silt loam about 9
inches thick. The subsoil extends to a depth of 60 inches
or more. The upper part is yellowish brown and brown,
mottled silty clay loam; the next part is grayish brown,
mottled silty clay and silty clay loam; and the lower part
is yellowish brown, mottled silt loam.

Included with this soil in mapping are small areas of
Auxvasse and Weingarten soils. The poorly drained
Auxvasse soils are on terraces and narrow foot slopes.
The well drained Weingarten soils are in a few scattered
upland areas. Included soils make up about 10 percent
of this unit.

Permeability is slow in the Weller soil, and surface
runoff is medium. The available water capacity is high.
Natural fertility is medium, and the organic matter
content is moderately low. A seasonal high water table is
at a depth of 2 to 4 feet during winter and spring. The
shrink-swell potential is high in the subsoil. Reaction
ranges from very strongly acid to neutral in the surface
layer and is very strongly acid to medium acid in the
subsoil.

Most areas are used for cultivated crops or pasture.
This soil is suited to corn, soybeans, and small grain. If
cultivated crops are grown, erosion is a hazard. It can be
controlled by a system of conservation tillage that leaves
all or part of the crop residue on the surface, winter
cover crops, conservation cropping systems that include
grasses and legumes, and grassed waterways. In some
areas slopes are long enough and smooth enough for
terracing and farming on the contour. Some type of
grade stabilization structure generally is needed. Proper
management of crop residue helps to control erosion,
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maintains the organic matter content, and increases the
rate of water intake.

A cover of hay or pasture plants is very effective in
controlling erosion. This soil is moderately well suited to
tall fescue, reed canarygrass, big bluestem, switchgrass,
crownvetch, and lespedeza. It is moderately suited to
orchardgrass, smooth bromegrass, little bluestem, alfalfa,
and red clover. Erosion during seedbed preparation is
the main management problem. It can be controlied by
timely tillage and rapid establishment of the ground
cover.

This soil is suited to trees. Seedling mortality and
windthrow are management concerns. Planting
container-grown nursery stock increases the seedling
survival rate. Stands should be thinned less intensively
and more frequently than the stands in areas where the
windthrow hazard is less severe.

This soil is suited to some sanitary facilities and
building site development if proper design and
installation procedures are used. Septic tank absorption
fields function poorly in winter and early in spring
because of the slow permeability and the wetness. A
sewage lagoon is a better system of onsite waste
disposal. Grading sites for lagoons helps to modify the
slope. The shrink-swell potential and the wetness are
limitations on sites for buildings. The damage to
buildings caused by shrinking and swelling generally can
be prevented by using adequate reinforcement steel and
by backfilling concrete footings, foundations, and
basement walls with sand or gravel. Installing tile drains
around footings and foundations reduces the wetness.
Reinforcement steel and a base of sand or gravel help
to prevent damage to sidewalks and driveways.
Expansion joints are also helpful.

This soil is suitable as a site for local roads and
streets. Providing adequate side ditches and culverts
helps to prevent the damage caused by frost action and
by shrinking and swelling. Strengthening the subgrade
with crushed rock or other suitable material or mixing the
soil with additives helps to prevent the damage caused
by low strength.

The land capability classification is llle. The woodland
ordination symbol is 4c.

19C—Weingarten silt loam, 3 to 9 percent slopes.
This deep, gently sloping and moderately sloping, well
drained soil is on convex ridgetops, side slopes, and foot
slopes. Individual areas are long and irregularly shaped
and range from about 10 to several hundred acres in
size.

Typically, the surface layer is brown silt loam about 6
inches thick. The subsoil extends to a depth of 60 inches
or more. It is mottled. The upper part is yellowish brown
silty clay loam; the next part is yellowish brown, slightly
brittle silt loam; and the lower part is strong brown very
cherty silty clay loam and red very cherty silty clay.
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Included with this soil in mapping are small areas of
Hildebrecht and Weller soils. The moderately well
drained Hildebrecht soils are on the fringes of the
mapped areas. The moderately well drained Weller soils
are in the smoother, less sloping areas and on foot
slopes. Included soils make up about 5 percent of this
unit.

Permeability is moderately slow in the Weingarten soil,
and surface runoff is medium. The available water
capacity is high. Natural fertility is medium, and the
organic matter content is moderately low. The surface
layer is slightly acid or neutral unless it has been limed.
The upper part of the subsoil is very strongly acid to
medium acid, the next part is strongly acid to slightly

acid, and the lower part is strongly acid to mildly alkaline.

The rooting depth is moderately restricted at a depth of
about 40 to 60 inches.

Most areas are used for cultivated crops or pasture.
This soil is suited to corn, soybeans, and small grain. If
cultivated crops are grown, erosion is a hazard. It can be
controlled by a system of conservation tillage that leaves
all or part of the crop residue on the surface, winter
cover crops, conservation cropping systems that include
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grasses and legumes, and grassed waterways. In some
areas slopes are long enough and smooth enough for
terracing and farming on the contour. Some type of
grade stabilization structure generally is needed. Proper
management of crop residue helps to control erosion,
maintains tilth, improves or maintains the organic matter
content, and increases the rate of water intake.

A cover of hay or pasture plants is very effective in
controlling erosion (fig. 8). This soil is well suited to tall
fescue, orchardgrass, smooth bromegrass, big bluestem,
little bluestem, switchgrass, alfalfa, and red clover. No
serious hazards or limitations affect pasture or hayland.
Erosion is a problem when the plants are becoming
established. Seedbed preparation should be timed to
ensure a good ground cover. Applications of lime and
fertilizer help to maintain fertility. Mowing helps to control
brush and weeds.

Some areas support native hardwoods. This soil is
suited to trees. Yellow-poplar, shortleaf pine, and
northern red oak grow well. No major hazards or
limitations affect planting or harvesting.

This soil is suitable for most sanitary facilities and
building site development if proper design and

Figure 8.—Bales of grass-legume hay on Weingarten silt loam, 3 to 9 percent slopes.
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installation procedures are used. Septic tanks function
poorly because of the slow permeability. Grading sites
for sewage lagoons and small commercial buildings
helps to modify the slope. Seepage from sewage
lagoons can be prevented by sealing the bottom and
berms with slowly permeable material. The damage to
buildings caused by shrinking and swelling generally can
be prevented by using adequate reinforcement steel in
concrete footings, foundations, and basement walls and
by backfilling with sand or gravel. Reinforcement steel
and a base of sand or gravel help to prevent damage to
sidewalks and driveways. Expansion joints are also
helpful.

This soil is suitable as a site for local roads and
streets. Providing adequate side ditches and culverts
helps to prevent the damage caused by frost action and
by shrinking and swelling. Strengthening the subgrade
with crushed rock or other suitable material or mixing the
soil with additives helps to prevent the damage caused
by low strength.

The land capability classification is llle. The woodland
ordination symbol is 3a.

19D—Weingarten silt loam, 9 to 14 percent slopes.
This deep, strongly sloping, well drained soil is on ridges,
side slopes, and foot slopes. Individual areas are long
and irregularly shaped and range from 10 to several
hundred acres in size.

Typically, the surface layer is very dark grayish brown
silt loam about 4 inches thick. The subsurface layer is
yellowish brown silt loam about 4 inches thick. The
subsoil extends to a depth of about 70 inches. It is
mottled. In sequence downward, it is strong brown silt
loam and silty clay loam; brown silty clay loam; brown,
slightly brittle silt loam; and yellowish red extremely
cherty silty clay loam and cherty silty clay. In some
severely eroded areas, the surface layer is silty clay
loam.

Included with this soil in mapping are small areas of
Goss and Hildebrecht soils. The cherty Goss soils are on
the lower, steeper side slopes. Hildebrecht soils have a
fragipan. They are mainly on south- to west-facing
slopes. Included soils make up about 10 percent of this
unit.

Permeability is moderately slow in the Weingarten soil,
and surface runoff is rapid. The available water capacity
is high. Natural fertility is medium, and the organic matter
content is moderately low. The surface layer is slightly
acid or neutral unless it has been limed. The upper part
of the subsoil is very strongly acid to medium acid, the
next part is strongly acid to slightly acid, and the lower
part is strongly acid to mildly alkaline. The rooting depth
is moderately restricted at a depth of about 40 to 60
inches.

Most areas are used for pasture, hay, or timber. Some
are used for row crops. This soil is suited to row crops
grown on a limited basis in rotation with close grown
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pasture and hay crops. If row crops are grown, erosion is
a severe hazard. It can be controlled by a system of
conservation tillage that leaves all or part of the crop
residue on the surface, winter cover crops, conservation
cropping systems that include grasses and legumes, and
grassed waterways. In some areas slopes are long
enough and smooth enough for terracing and farming on
the contour. Some type of grade stabilization structure
generally is needed. Proper management of crop residue
helps to control erosion, maintains tilth, improves or
maintains the organic matter content, and increases the
rate of water intake.

A cover of hay or pasture plants is very effective in
controlling erosion. This soil is well suited to tall fescue,
switchgrass, and red clover. It is moderately well suited
to orchardgrass, smooth bromegrass, big bluestem, little
bluestem, and alfalfa. Preparing the seedbed on the
contour and in a timely manner helps to ensure rapid
plant growth and thus a good ground cover. Overgrazing
should be avoided. Applications of lime and fertilizer help
to maintain fertility. Mowing helps to control brush and
weeds.

Many areas support native hardwoods. This soil is
suited to trees. Shortleaf pine, yellow-poplar, and
northern red oak grow well. No major hazards or
limitations affect planting or harvesting.

This soil is suitable for most sanitary facilities and
building site development if proper design and
installation procedures are used. Septic tank absorption
fields function poorly because of the slow permeability.
Grading sites for sewage lagoons and buildings helps to
modify the slope. Seepage from sewage lagoons can be
prevented by sealing the berms and bottom with slowly
permeable material. The damage to buildings caused by
shrinking and swelling generally can be prevented by
using adequate reinforcement steel in concrete
foundations, footings, and basement walls and by
backfilling with sand or gravel. Reinforcement steel and
a base of sand or gravel help to prevent damage to
sidewalks and driveways. Expansion joints are also
helpful.

This soil is suitable as a site for local roads and
streets. Providing adequate side ditches and culverts
helps to prevent the damage caused by frost action and
by shrinking and swelling. Strengthening the subgrade
with crushed rock or other suitable base material or
mixing the soil with additives helps prevent the damage
caused by low strength. Some cutting and filling may be
necessary because of the slope.

The land capability classification is IVe. The woodland
ordination symbol is 3a.

20—Wilbur silt loam. This deep, nearly level,
moderately well drained soil is on flood plains. It is
frequently flooded. Individual areas are long and
irregularly shaped and range from 10 to more than 600
acres in size.
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Typically, the surface layer is brown silt loam about 7
inches thick. The substratum to a depth of 60 inches or
more is brown and dark yellowish brown, mottled silt
loam. In some areas the soil has no mottles within a
depth of 36 inches.

Included with this soil in mapping are a few areas of
the somewhat poorly drained Freeburg soils on low
terraces. Also included are slightly concave areas of a
somewhat poorly drained soil that is grayer throughout
than the Wilbur soil. Included soils make up about 10
percent of this unit.

Permeability is moderate in the Wilbur soil, and surface
runoff is slow. The available water capacity is very high.
Natural fertility is high, and the organic matter content is
moderately low. A seasonal high water table is at a
depth of 1.5 to 3.0 feet during winter and spring.
Reaction ranges from strongly acid to neutral throughout
the soil. The surface layer is friable and can be easily
tilled throughout a wide range in moisture content.

Most areas are used for row crops. A few are used for
pasture and hay. This soil is suited to corn, soybeans,
and small grain. Flooding causes minor crop damage in
some years, but most periods of fiooding do not occur
during the summer growing season and are brief. Wet
spots in fields can be eliminated by land grading.
Returning crop residue to the soil helps to maintain
fertility and tilth.

This soil is well suited to tali fescue, orchardgrass,
switchgrass, alfalfa, and red clover. It is moderately well
suited to smooth bromegrass, big bluestem, and little
bluestem. Flooding is the main management problem. It
should be considered when a grazing system is selected.
The species that can withstand wetness grow best.

A few areas are timbered. This soil is suited to trees.
Plant competition can be controlled by thorough site
preparation, which may include spraying or cutting. No
major hazards or limitations affect planting or harvesting.

This soil generally is unsuitable for sanitary facilities
and building site development because of the flooding.

The land capability classification is llw. The woodland
ordination symbol is 1a.

21—Haymond silt loam. This deep, nearly level, well
drained soil is on flood plains. It is frequently flooded.
Individual areas are long and irregularly shaped and
range from about 10 to more than 200 acres in size.

Typically, the surface layer is dark brown silt loam
about 7 inches thick. The substratum to a depth of 65
inches or more is dark brown and brown, mottled sit
loam.

Included with this soil in mapping are small areas of
Elsah, Freeburg, and Kickapoo soils. Elsah soils are
cherty throughout. They generally occur as narrow bands
along stream channels or are on alluvial fans and along
narrow drainageways bordering steep uplands. Freeburg
soils are somewhat poorly drained and are on low
terraces. Kickapoo soils contain more sand than the
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Haymond soil. They are in the lower areas adjacent to
drainageways and creeks. Also included are small areas
of soils that are grayer throughout than the Haymond
soil. Included soils make up about 10 percent of this unit.

Permeability is moderate in the Haymond soil, and
surface runoff is very slow. The available water capacity
is very high. Natural fertility is high, and the organic
matter content is moderately low. Reaction ranges from
medium acid to neutral throughout the soil. The surface
layer is friable and can be easily tilled throughout a wide
range in moisture content.

Most areas are used for cultivated crops. A few are
used for pasture and hay. This soil is well suited to corn,
soybeans, and wheat. Flooding causes minor crop
damage in some years, but it generally occurs in winter
or early in spring, before crops are planted.

This soil is well suited to fall fescue, orchardgrass,
switchgrass, alfalfa, and red clover. It is moderately well
suited to smooth bromegrass, big bluestem, and little
bluestem. Flooding is the main management problem. It
should be considered when a grazing system is selected.
The species that can withstand wetness grow best.

A few small areas support hardwoods. This soil is
suited to trees, including high-value species, such as
black walnut and pecan. Plant competition can be
controlled by careful and thorough site preparation,
which may include spraying or cutting.

This soil generally is unsuitable for sanitary facilities
and building site development because of the flooding.

The land capability classification is liw. The woodland
ordination symbol is 1a.

24A—Elsah loam, 0 to 3 percent slopes. This nearly
level and very gently sloping, somewhat excessively
drained soil is on narrow flood plains. It is frequently
flooded. Individual areas are linear and range from about
20 to more than 400 acres in size.

Typically, the surface layer is dark yellowish brown
loam about 12 inches thick. The substratum to a depth
of 60 inches or more is brown, stratified cherty loam,
extremely cherty loam, and extremely cherty sand. In
some areas the surface layer is cherty. In other areas it
is dark brown.

Included with this soil in mapping are areas of the well
drained, noncherty Haymond soils, the moderately well
drained Hildebrecht soils on foot slopes, and the
somewhat excessively drained Midco soils adjacent to
the stream channels or in old stream channels. Midco
soils have a cherty surface layer and contain more sand
than the Elsah soil. Included soils make up about 15
percent of this unit.

Permeability is moderately rapid in the Elsah soil, and
surface runoff is slow. The available water capacity is
moderate. Natural fertility is medium, and the organic
matter content is moderately low. Reaction is neutral to
medium acid throughout the soil.
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Most areas are used for pasture and hay. Some are
wooded. This soil is well suited to tall fescue and
switchgrass and is moderately suited to orchardgrass,
smooth bromegrass, big bluestem, little bluestem, red
clover, and lespedeza. Drought and flooding are the
main hazards. Flood-tolerant species should be selected
for planting.

This soil is suited to cultivated crops, but it generally is
droughty during the summer because of the high content
of chert. Brief flooding is a hazard, particularly during the
spring.

This soil is suited to trees (fig. 9). Seedling mortality is
a management concern. Planting larger nursery stock
than is typical increases the seedling survival rate.

This soil generally is unsuitable for sanitary facilities
and building site development because of the flooding.

The land capability classification is Ils. The woodland
ordination symbol is 4f.

25A—Midco-Riverwash complex, 0 to 3 percent
slopes. This map unit occurs as areas of a deep, nearly
level and very gently sloping, somewhat excessively
drained Midco soil closely intermingled with Riverwash.
The unit is frequently flooded. The Midco soil occurs as
long, narrow bands on narrow creek bottoms. The
Riverwash occurs as long, narrow areas along creek
channels and as severely channeled areas away from
the present stream channels. Individual areas range from
about 10 to more than 300 acres in size. They are about
60 to 70 percent Midco soil and 20 to 30 percent
Riverwash.

Typically, the Midco soil has a surface layer of brown
very cherty sandy loam about 5 inches thick. The
substratum extends to a depth of 60 inches or more.
The upper part is stratified dark yellowish brown and
yellowish brown cherty loamy sand; the next part is dark
brown cherty sandy loam; and the lower part is dark
yellowish brown extremely cherty sandy loam and
yellowish brown extremely cherty sand. In some areas
the content of chert in the surface layer is less than 15
percent. In other areas the dark surface layer is more
than 10 inches thick.

The Riverwash consists of gravel bars and creek
channels and areas of stratified sand, silt, and gravel.

Included with this unit in mapping are small areas of
the excessively drained Elsah soils in the slightly higher
landscape positions and the moderately well drained
Hildebrecht soils on narrow foot slopes. Elsah soils
contain less sand than the Midco soil and have no chert
in the surface layer. Hildebrecht soils have a fragipan.
Included soils make up about 5 percent of this unit.

Permeability is moderately rapid in the Midco soil, and
surface runoff is slow. The available water capacity is
very low. Natural fertility is medium, and the organic
matter content is moderately low. The surface layer is
medium acid to neutral, and the substratum is strongly
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Figure 9.—Young stand of trees on Elsah loam, 0 to 3 percent
slopes.

acid to slightly acid. The high content of chert restricts
root development.

Most areas are used for pasture and hay. Some are
wooded. Because of droughtiness in summer and
flooding in spring, the Midco soil generally is unsuitable
for cultivated crops. It is well suited to tall fescue and
switchgrass and moderately suited to orchardgrass,
smooth bromegrass, big bluestem, little bluestem, red
clover, and lespedeza. Drought and flooding are the
main hazards. Flood-tolerant species should be selected
for planting.
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The Midco soil is suited to trees. Seedling mortality is
a management concern. Planting container-grown
nursery stock increases the seediing survival rate.

The Midco soil generally is unsuitable for sanitary
facilities and building site development because of the
flooding.

The land capability classificaticn is IVs. The woodland
ordination symbol of the Midco soil is 4f. The Riverwash
is not assigned a woodland ordination symbol.

26A—Auxvasse silt loam, 0 to 3 percent slopes.
This deep, nearly level and very gently sloping,
somewhat poorly drained soil is on terraces. It is subject
to rare flooding on second bottoms. Individual areas
commonly are oval or oblong and range from 10 to 150
acres in size.

Typically, the surface layer is dark grayish brown silt
loam about 8 inches thick. The subsurface layer is
grayish brown and light brownish gray silt loam about 9
inches thick. The subsoil is brown, mottled silty clay
about 19 inches thick. The substratum to a depth of 60
inches or more is grayish brown and olive gray, mottled
silty clay loam.

Included with this soil in mapping are areas of
Freeburg and Weller soils. Freeburg soils have less clay
in the subsoil than the Auxvasse soil. They are in the
slightly lower areas. The moderately well drained Weller
soils are in the slightly higher areas or on narrow foot
slopes. Also included are moderately well drained and
well drained, moderately sloping to steep soils on short
escarpments. These soils commonly are severely eroded
and contain less clay than the Auxvasse soil. Included
soils make up about 10 percent of this unit.

Permeability is very slow in the Auxvasse soil, and
surface runoff is slow. The available water capacity is
high. Natural fertility and the organic matter content are
low. The surface layer is friable and can be easily tilled
during all periods except for wet ones. It tends to puddle
after hard rains, especially where some subsoil material
is mixed with the plow layer. Reaction is strongly acid to
extremely acid in the subsoil and varies widely in surface
layer because of local liming practices. The shrink-swell
potential is high in the subsoil. A perched seasonal high
water table is at a depth of 1 to 2 feet for extended
periods during winter and spring. The clayey subsoil
somewhat restricts root development.

Most areas are used for cultivated crops. Some are
used for pasture or hay. This soil is suited to soybeans,
grain sorghum, small grain, and corn, but yields are
reduced because of surface wetness and very slow air
and water movement through the soil. A drainage system
helps to remove excess water, and chiseling helps to
aerate the subsoil. Proper management of crop residue,
green manure crops, and applications of barnyard
manure, lime, and fertilizer improve or maintain the
organic matter content, fertility, and tilth.

Soil Survey

This soil is moderately well suited to tall fescue, reed
canarygrass, big bluestem, switchgrass, crownvetch, and
lespedeza. It is moderately suited to orchardgrass,
smooth bromegrass, little bluestem, alfalfa, and red
clover. The species that can withstand wetness grow
best. A surface drainage system and a controlled grazing
system that allows the plants to grow late in fall help to
prevent winterkill. Applications of lime and fertilizer help
to maintain fertility. Mowing helps to control brush and
weeds.

Some small areas are wooded. This soil is suited to
trees. The equipment limitation, seedling mortality, and
windthrow are management concerns. Equipment should
be used only when the soil is dry or frozen. Planting
container-grown nursery stock increases the seedling
survival rate. Stands should be thinned less intensively
and more frequently than the stands in areas where the
windthrow hazard is less severe.

This soil is suitable for some sanitary facilities and
building site development if proper design and
installation procedures are used. Sewage lagoons
function adequately. Septic tank absorption fields,
however, do not function adequately because of the very
slow permeability. Dwellings without basements can be
constructed on raised, well compacted fill material above
known flood levels. Installing tile drains around footings
and foundations lowers the water table. The damage to
buildings caused by shrinking and swelling generally can
be prevented by using adequate reinforcement steel in
concrete footings, foundations, and basement walls and
by backfilling with sand or gravel. Reinforcement steel
and a base of sand or gravel help to prevent damage to
sidewalks and driveways. Expansion joints are also
helpful. Onsite investigation and knowledge of the
flooding history in a specific area are needed before
construction.

This soil is suitable as a site for local roads and
streets. Providing adequate side ditches and culverts and
building on a raised, well compacted subgrade help to
prevent the damage caused by flooding, frost action,
shrinking and swelling, and wetness. Strengthening the
subgrade with crushed rock or other suitable base
material or mixing the soil with additives helps to prevent
the damage caused by low strength.

The land capability classification is Illw. The woodland
ordination symbol is 4w.

27A—Ashton silt loam, 0 to 3 percent slopes. This
deep, nearly level and very gently sloping, well drained
soil is on terraces that are slightly convex or undulating.
It is subject to rare flooding. Individual areas tend to be
elongated and narrow and parallel the stream channels.
They range from about 10 to 80 acres in size.

Typically, the surface layer is dark brown silt loam
about 9 inches thick. The subsoil to a depth of 60 inches
or more is brown silty clay loam and silt loam. In some
places it contains more sand. In other places the surface



Perry County, Missouri

layer is lighter in color. In some areas the dark surface
layer is more than 10 inches thick, and in a few of these
areas it is silty clay loam.

Included with this soil in mapping are small areas of
Elsah and Freeburg soils. The somewhat excessively
drained Elsah soils are cherty below the surface layer.
They are adjacent to stream channels and on alluvial
fans. The somewhat poorly drained Freeburg soils are in
concave areas on terraces. Included areas make up
about 10 percent of this unit.

Permeability is moderate in the Ashton soil, and
surface runoff is slow or medium. The available water
capacity is high. Reaction generally ranges from neutral
to medium acid, but it varies greatly in the surface layer
because of local liming practices. Natural fertility is high,
and the organic matter content is moderate. The surface
layer can be easily tilled throughout a fairly wide range in
moisture content.

Most areas are used for row crops. This soil is suited
to corn, soybeans, and small grain. Minimizing tillage,
returning crop residue to the soil, and regularly adding
other organic material improve fertility, help to prevent
crusting and excessive erosion, and increase the rate of
water infiltration. Diversion terraces can be used to
protect some areas from the runoft from adjacent upland
areas.

This soil is well suited to tall fescue, orchardgrass,
smooth bromegrass, big bluestem, little bluestem,
switchgrass, alfalfa, and red clover. No serious hazards
or limitations affect pasture or hayland. Applications of
lime and fertilizer help to maintain fertility. Mowing helps
to control brush and weeds.

A few areas are wooded. This soil is suited to trees.
Plant competition is the only management concern. It
generally can be controlled by careful and thorough site
preparation, which may include spraying and cutting.

This soil generally is unsuitable for sanitary facilities
and building site development because of the fiooding.

The land capability classification is I. The woodland
ordination symbol is 2a.

28A—Freeburg silt loam, 0 to 3 percent slopes.
This deep, nearly level and very gently sloping,
somewhat poorly drained soil is on low terraces. It is
subject to rare flooding. Individual areas are commonly
oval or oblong and range from 10 to about 120 acres in
size.

Typically, the surface layer is a dark brown silt loam
about 8 inches thick. The subsurface layer is light
brownish gray, mottled silt loam about 9 inches thick.
The subsoil to a depth of 62 inches or more is mottled
silt loam. The upper part is brown, and the lower part is
grayish brown.

Included with this soil in mapping are small areas of
Ashton and Auxvasse soils. Ashton soils are well
drained. Their surface layer is darker than that of the
Freeburg soil. Auxvasse soils have more clay in the
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subsoil than the Freeburg soil. They are commonly on
the higher terraces. Included soils make up about 10
percent of this unit.

Permeability is moderately slow in the Freeburg soil,
and surface runoff is slow. The available water capacity
is high. Natural fertility is medium, and the organic matter
content is moderately low. Reaction is very strongly acid
to medium acid in the subsoil and varies in surface layer
because of local liming practices. A perched seasonal
high water table is at a depth of 1.5 to 3.0 feet during
winter and spring.

Most areas are used for row crops. This soil is suited
to corn, soybeans, grain sorghum, and small grain. Land
grading and constructing shallow drainage ditches help
to remove excess water. Chiseling helps to break up the
compacted, silty subsurface layer and thus improves root
growth, water infiltration, and surface drainage. Diversion
terraces can be used to protect some areas from the
runoff from adjacent upland areas. Proper management
of crop residue, green manure crops, and applications of
barnyard manure, lime, and fertilizer improve or maintain
the organic matter content, fertility, and tilth.

Some areas are used for hay and pasture. This soil is
well suited to reed canarygrass and is moderately well
suited to tall fescue, switchgrass, red clover, and
lespedeza. It is moderately suited to orchardgrass,
smooth bromegrass, big bluestem, little bluestem, and
alfalfa. The seasonal high water table is the main
limitation. The species that can withstand the wetness
should be selected for planting. A seedbed can be easily
prepared. A drainage system is helpful if deep rooted
species are grown.

A few areas are wooded. This soil is suited to trees.
No major hazards or limitations affect planting or
harvesting.

This soil generally is unsuitable for sanitary facilities
and building site development because of the flooding.

The land capability classification is llw. The woodland
ordination symbol is 3a.

29—Kickapoo fine sandy loam. This deep, nearly
level, well drained soil is on flood plains along creeks
and drainageways. It is frequently flooded. Individual
areas are long and irregularly shaped and range from
about 20 to 200 acres in size.

Typically, the surface layer is brown fine sandy loam
about 8 inches thick. The substratum extends to a depth
of 60 inches or more. The upper part is dark yellowish
brown, mottled loam, and the lower part is stratified
brownish yellow loamy sand and brown loam.

Included with this soil in mapping are small areas of
Elsah and Haymond soils. Elsah soils are cherty
throughout. They are adjacent to stream channels and
on alluvial fans. Haymond soils are silty throughout. They
are in the slightly higher areas. Also included are rocky
stream channels and gravel bars and a few areas of
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soils that are sandy throughout. Included areas make up
about 10 to 15 percent of this unit.

Permeability is moderate in the Kickapoo soil, and
surface runoff is slow. The available water capacity is
moderate. Natural fertility is high, and the organic matter
content is moderate. Reaction ranges from strongly acid
to mildly alkaline. The surface layer is very friable and
can be easily tilled.

Most areas are used for row crops. Areas bordering
creek channels and drainageways commonly are
timbered. This soil is suitable for cultivated crops.
Production of corn, soybeans, and other summer
annuals, however, commonly is marginal or low because
a shortage of soil moisture is common in summer.
Flooding is most common in late winter or in spring. This
period coincides with the growing season of small grain.

A few areas are used for pasture and hay. This soil is
well suited to tall fescue and switchgrass and moderately
well suited to orchardgrass, smooth bromegrass, big
bluestem, little bluestem, red clover, and lespedeza.
Drought and flooding are the main hazards. Flood-
tolerant species should be selected for planting.

A few areas support mixed hardwoods. This soil is
suited to trees. The trees should not be planted or
harvested during periods when flooding is likely.

This soil is generally unsuitable for onsite waste
disposal and building site development because of the
flooding.

The land capability classification is Illw. The woodland
ordination symbol is 3a.

32E—Gasconade-Caneyville complex, 14 to 35
percent slopes. These soils are on side slopes that
generally are dissected by drainageways and that in a
few small areas have sinkholes, which provide
underground drainage. The shallow, somewhat
excessively drained Gasconade soil generally is on the
mid or lower parts of the side slopes, especially the
south- and west-facing aspects. The moderately deep,
well drained Caneyville soil is on the upper parts of the
side slopes. Individual areas range from about 500 to
1,000 acres in size. They are about 50 to 60 percent
Gasconade soil and 20 to 30 percent Caneyville soil.
The two soils occur as areas so intricately mixed or so
small that they cannot be mapped separately at the
scale selected for mapping.

Typically, the Gasconade soil has a surface layer of
very dark grayish brown silty clay loam about 4 inches
thick. The subsoil is dark brown very channery silty clay
loam about 7 inches thick. Hard limestone bedrock is at
a depth of about 11 inches.

Typically, the Caneyville soil has a surface layer of
dark brown silt loam about 3 inches thick. The subsoil is
about 23 inches thick. The upper part is strong brown
silty clay loam, the next part is yellowish red silty clay,
and the lower part is reddish brown, mottled silty clay.
Hard limestone bedrock is at a depth of about 26 inches.

Soil Survey

Included with these soils in mapping are small areas of
Bucklick and Menfro soils. These included soils are on
the upper side slopes and on narrow ridgetops. Also
included are areas of Rock outcrop, which are
intermingled with areas of the Gasconade soil. Included
areas make up about 15 percent of this unit.

Permeability is moderately slow in the Gasconade and
Caneyville soils. Surface runoff is rapid. The available
water capacity is very low in the Gasconade soil and is
low in the Caneyville soil. Reaction is slightly acid to
mildly alkaline in the Gasconade soil. The Caneyville soil
ranges from very strongly acid to neutral in the surface
layer and the upper part of the subsoil and from medium
acid to mildly alkaline in the lower part. The organic
matter content is moderate in the Gasconade soil and
moderately low in the Caneyville soil. Natural fertility is
medium in both soils.

A few areas are used for pasture and hay. Because of
the slope of both soils, a severe erosion hazard on both
soils, and the depth to bedrock in the Gasconade soil,
these soils generally are unsuitable for cultivated crops.
They are poorly suited to pasture. The best suited
pasture plants are big bluestem, little bluestem,
indiangrass, lespedeza, and crownvetch. Erosion is a
serious hazard when the plants are seeded. Timely
tillage and rapid establishment of a ground cover help to
prevent excessive erosion. Tilling the Gasconade soil is
nearly impossible because it is shallow and has a
surface layer that commonly is flaggy or gravelly.

Most areas support native hardwoods. These soils are
suited to trees. Low production, however, can be
expected on the Gasconade soil. The erosion hazard,
the equipment limitation, and seedling mortality are
management concerns on both soils, and windthrow is a
hazard on the Gasconade soil. Special erosion-control
measures are needed. Careful design and proper
construction of roads and skid trails, for example, can
minimize the steepness and length of slopes and thus
help to prevent excessive water concentration. Some
disturbed areas should be seeded after the trees are
harvested. Operating equipment is hazardous on these
slopes. As a result, logging roads and skid trails should
be built on the contour. In the steepest areas, the logs
should be yarded uphill to logging roads or skid trails.
Hand planting or direct seeding may be needed. Planting
container-grown nursery stock increases the seedling
survival rate. Stands should be thinned less intensively
and more frequently than the stands in areas where the
windthrow hazard is less severe.

These soils generally are unsuitable for sanitary
facilities and building site development because of the
slope, the depth to bedrock, and the large stones.

The land capability classification is Vlle. The woodland
ordination symbo! of the Gasconade soil is 5r, and that
of the Caneyville soil is 4r.
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50—Darwin silty clay. This nearly level, poorly
drained soil is in abandoned channels of the Mississippi
River, in natural drainageways, and on low terraces. It is
subject to ponding. Although protected by levees, it is
subject to rare flooding because of levee breaks or
runoff from adjacent areas. Individual areas are long and
narrow or are broad. They range from 10 to several
hundred acres in size.

Typically, the surface layer is very dark grayish brown
silty clay about 8 inches thick. The subsurface layer also
is very dark grayish brown silty clay. It is about 7 inches
thick. The subsoil to a depth of 60 inches or more is
dark gray and gray, mottled silty clay and clay.

Included with this soil in mapping are very small areas
of Dupo, Leta, and Waldron soils. Dupo soils have a silty
surface layer. They are adjacent to uplands. Leta soils
are clayey in the upper part and loamy in the lower part.
They are somewhat poorly drained and are in the higher
areas. Waldron soils are stratified throughout and are
somewhat poorly drained. Included soils make up less
than 5 percent of this unit.

Permeability is very slow in the Darwin soil, and
surface runoff is slow. Reaction ranges from slightly acid
to mildly alkaline in the subsoil and varies widely in the
surface layer because of local liming practices. The
substratum is mildly alkaline or moderately alkaline.
Natural fertility and the organic matter content are high.
The available water capacity is moderate. The shrink-
swell potential is high. A seasonal high water table is
above the surface or is within a depth of 2 feet during
winter and spring. The surface layer is firm and can be
easily tilled only within a narrow range in moisture
content. It is sticky and difficult to till when wet and hard
and cloddy when dry. The soil should be tilled far
enough in advance to allow freezing and thawing or
alternate wetting and drying to break up the clods (fig.
10). It receives seepage during periods when the water
level in the Mississippi River is high. It also receives
runoff from the higher adjacent areas.

Most areas are used for cultivated crops. A few small
areas are used for pasture and hay. If adequately
drained, this soil is suited to soybeans, grain sorghum,
cotton, and wheat. Excess water generally can be
removed by a system of shallow field ditches. Land
grading improves drainage, fills potholes, and provides a
suitable grade for supplemental irrigation. Leaving a
protective cover of crop residue on the surface and
incorporating the rest of the residue into surface soil
improve fertility and tilth.

This soil is moderately weli suited to reed canarygrass
and moderately suited to birdsfoot trefoil and alsike
clover. The wetness and the flooding are the main
management problems. In the depressional areas,
maintaining stands of desirable species is difficult. A
surface drainage system is helpful if the deeper rooted
species are grown.

37

A few small areas are wooded. This soil is suited to
some trees. The equipment limitation, seedling mortality,
and plant competition are management concerns.
Equipment should be used only when the soil is dry or
frozen. Ridging the soil and then planting on the ridges
increase the seedling survival rate. Competing vegetation
generally can be controlled by careful and thorough site
preparation, which may include spraying or cutting.

This soil is suitable as a site for sewage lagoons and
buildings if proper design and installation procedures are
used. Sewage lagoons function adequately. Septic tank
absorption fields, however, do not function properly
because of the very slow permeability and the ponding.
Buildings should be constructed on raised, well
compacted fill material above known flood levels. The
soil is better suited to dwellings without basements than
to dwellings with basements. The ponding and the
shrink-swell potential are limitations. Installing tile drains
around footings and foundations helps to lower the water
table. The damage to buildings caused by shrinking and
swelling generally can be prevented by using adequate
reinforcement steel in concrete footings, foundations,
and basement walls and by backfilling with sand or
gravel. Reinforcement steel and a base of sand or gravel
help to prevent damage to sidewalks and driveways.
Expansion joints are also helpful.

This soil is suitable as a site for local roads and
streets that are constructed on a raised, well compacted
subgrade above known flood levels. Strengthening the
subgrade with crushed rock or other suitable base
material helps to prevent the damage caused by low
strength. If they are installed deep enough to lower the
water table, side ditches and culverts help to prevent the
damage caused by wetness, frost action, and shrinking
and swelling.

The land capability classification is lllw. The woodland
ordination symbol is 3w.

52—Parkville silty clay. This nearly level, somewhat
poorly drained soil is on terraces and natural levees on
the broad flood plains along the Mississippi River. Many
areas occur as narrow, undulating ridges. Although
protected by levees, the soil is subject to rare flooding
because of levee breaks or the runoff from adjacent
areas. Individual areas range from 10 to about 500 acres
in size.

Typically, the surface layer is very dark gray silty clay
about 8 inches thick. The subsurface layer is very dark
grayish brown silty clay about 9 inches thick. The
substratum extends to a depth of 60 inches or more. In
sequence downward, it is brown, mottled silt loam;
brown, mottled very fine sandy loam; dark grayish brown
very fine sand; and dark grayish brown very fine sandy
loam. In some areas the clayey material is less than 12
inches thick.

Included with this soil in mapping are small areas of
Haynie and Waldron soils. Haynie soils are well drained
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Figure 10.—Large clods broken up by freezing and thawing in an area of Darwin silty clay.

and are on narrow ridges and broad plains. Waldron
soils are clayey throughout. They are in the lower basins
and swales. Included soils make up about 15 percent of
this unit.

Permeability is slow in the upper part of the Parkville
soil and moderate in the lower part. Surface runoff is
slow. Reaction is neutral to moderately alkaline in the
surface layer and is mildly alkaline or moderately alkaline
below the surface layer. The available water capacity is
moderate. Natural fertility is high, and the organic matter
content is moderate. A seasonal high water table is 1 to
2 feet below the surface in winter and spring.

Most areas are used for cultivated crops. This soil is
suited to corn, soybeans, and small grain. Shallow
surface drains, land grading, and timely tillage are
needed.

Some areas are used for hay and pasture. This soil is
well suited to reed canarygrass and moderately well

suited to tall fescue, switchgrass, red clover, and
lespedeza. It is moderately suited to orchardgrass, big
bluestem, littie bluestem, and alfalfa. The seasonal high
water table is the main limitation. The species that can
withstand the wetness should be selected for planting. A
seedbed can be easily prepared. A drainage system is
helpful if deep rooted species are grown.

This soil is suited to trees. Equipment should be used
only when the soil is dry or frozen. Ridging the soil and
then planting on the ridges increase the seedling survival
rate. Competing vegetation can be controlled by careful
and thorough site preparation, which may include
spraying or cutting.

This soil is suited to some sanitary facilities and
building site development if proper design and
installation procedures are used. Septic tank absorption
fields function poorly in winter and early in spring
because of the wetness. Some low areas are flooded by
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seep water and rainfall. A sewage lagoon is a better
alternative for onsite waste disposal. Sealing the bottom
of the lagoon with slowly perrneable material heips to
prevent seepage. In areas that are subject to fiooding,
the berms should be constructed high enough to keep
out floodwater. The soil is better suited to dwellings
without basements than to dwellings with basements.
Buildings should be constructed on raised, well
compacted fill material above known flood levels. The
wetness is a limitation. Installing tile drains around
footings and foundations heips to lower the water table.

This soil is suitable as a site for local roads and
streets if the side ditches are installed deep enough to
lower the water table. Mixing the soil with additives or
coarser textured material and removing excess water
help to prevent the damage caused by low strength and
frost action. In low lying areas the roads should be
constructed on a raised, well compacted fill material
above known flood levels.

The land capability classification is llw. The woodland
ordination symbol is 2c.

53—Leta silty clay. This nearly level, somewhat
poorly drained soil is on the flood plains along the
Mississippi River. Although protected by levees, it is
subject to rare flooding because of levee breaks or
runoff from adjacent areas. Many areas are broad,
undulating plains or terraces that range from 100 to 500
acres in size, but a few are narrow, undulating, low
ridges ranging from 20 to 40 acres in size.

Typically, the surface layer is very dark gray silty clay
about 8 inches thick. The subsurface layer is very dark
grayish brown, mottled silty clay about 7 inches thick.
The subsoil is dark gray and dark grayish brown, mottied
silty clay about 12 inches thick. The substratum extends
to a depth of 60 inches or more. The upper part is gray,
mottled silt loam, and the lower part is dark grayish
brown, mottied very fine sandy loam.

Included with this soil in mapping are small areas of
Darwin and Haynie soils. Darwin soils are clayey
throughout. They are in the lower basins and swales.
Haynie soils are loamy throughout. They typically are on
small, narrow ridges and broad plains. Included soils
make up about 15 percent of this unit.

Permeability is slow in the upper part of the Leta soil
and moderate in the lower part. Surface runoff is slow.
Reaction is neutral or mildly alkaline throughout the soil.
The available water capacity and natural fertility are high.
The organic matter content is moderate. A seasonal high
water table is 1 to 3 feet below the surface in winter and
spring.

Most areas are used for cultivated crops. A few are
used for pasture and hay. This soil is suited to corn,
soybeans, and small grain. Surface drains, timely tillage,
and land grading are needed.

Some areas are used for hay and pasture. This soil is
well suited to reed canarygrass and moderately well
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suited to tall fescue, switchgrass, red clover, and
lespedeza. It is moderately suited to orchardgrass,
smooth bromegrass, big bluestem, little bluestem, and
alfalfa. The seasonal high water table is the main
limitation. The species that can withstand the wetness
should be selected for planting. A seedbed can be easily
prepared. A drainage system is helpful if deep rooted
species are grown.

This soil is suited to trees. Equipment should be used
only when the soil is dry or frozen. Ridging the soil and
then planting on the ridges increase the seedling survival
rate. Competing vegetation can be controlled by careful
and thorough site preparation, which may include
spraying or cutting.

This soil is suited to some sanitary facilities and
building site development if proper design and
installation procedures are used. Septic tank absorption
fields function poorly in winter and early in spring
because of the wetness and the restricted permeability.
Also, low lying areas are occasionally flooded. A sewage
lagoon is a better alternative for onsite waste disposal.
Sealing the bottom of the lagoon with slowly permeable
material helps to prevent seepage. If the site is subject
to flooding, the berms should be constructed high
enough to keep out floodwater. The soil is better suited
to dwellings without basements than to dwellings with
basements. Buildings should be constructed on raised,
well compacted fill material above known flood levels.
The wetness and the shrink-swell potential are
limitations. Installing tile drains around footings and
foundations helps to lower the water table. The damage
to buildings caused by shrinking and swelling generally
can be prevented by using adequate reinforcement steel
in concrete footings, foundations, and basement walls
and by backfilling with sand or gravel. Reinforcement
steel and a base of sand or gravel help to prevent
damage to sidewalks and driveways. Expansion joints
are also helpful.

This soil is suitable as a site for local roads and
streets that are constructed on raised, well compacted
fill material above known flood levels. Strengthening the
subgrade with crushed rock or other suitable material or
mixing the soil with additives helps to prevent the
damage caused by low strength. Removing excess water
with adequate side ditches and culverts helps to prevent
the damage caused by frost action.

The land capability classification is llw. The woodland
ordination symbol is 3c.

54—Waldron silty clay. This deep, nearly level,
somewhat poorly drained soil is in areas of recent
deposition on the flood plains along the Mississippi
River. Although generally protected by a levee system, it
is subject to rare flooding because of levee breaks or
local runoff. Individual areas are irregular in shape and
range from 15 to more than 200 acres in size.
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Typically, the surface layer is very dark gray silty clay
about 8 inches thick. The substratum extends to a depth
of 60 inches or more. It is very dark grayish brown,
mottled silty clay in the upper part; stratified dark grayish
brown and very dark grayish brown, mottled silty clay in
the next part; and dark grayish brown, mottled silty clay
loam in the lower part. In some areas the soil contains
less clay.

Included with this soil in mapping are areas of Darwin,
Haynie, and Parkville soils. The poorly drained Darwin
soils are in landscape positions similar to those of the
Waldron soil or are in swales. Haynie soils are well
drained. Parkville soils are clayey in the upper part and
loamy in the lower part. They are on ridges. Also
included, between the levees and the Mississippi River
and along Brazeau and Apple Creeks, are areas where
the Waldron soil is frequently flooded. Included areas
make up about 10 to 15 percent of this unit.

Permeability is slow in the Waldron soil. Surface runoff
also is slow. The available water capacity is moderate. A
perched seasonal high water table commonly is at a
depth of 1 to 3 feet from late in winter through early in
spring. Natural fertility is high, and the organic matter
content is moderate. Reaction is neutral or mildly
alkaline in the surface layer and is mildly alkaline or
moderately alkaline in the substratum.

Nearly all areas are used for row crops. A few small
areas are pastured. This soil is suited to corn, soybeans,
wheat, and grain sorghum. Excess surface water
generally can be removed by a system of shallow field
ditches. Land grading improves drainage and fills
potholes.

This soil is well suited to reed canarygrass and
moderately well suited to tall fescue, switchgrass, and
lespedeza. It is moderately suited to orchardgrass,
smooth bromegrass, big bluestem, little bluestem, and
alfalfa. The seasonal wetness is the main problem. A
drainage system is helpful if deep rooted species are
grown.

This soil is suited to trees. Equipment should be used
only when the soil is dry or frozen. Ridging the soil and

planting on the ridges increase the seedling survival rate.

This soil is suitable for some sanitary facilities and
building site development if proper design and
installation procedures are used. Septic tank absorption
fields function poorly because of the wetness and the
restricted permeability. Sewage lagoons function well. if
the site is flood prone, the berms should be constructed
high enough to keep out floodwater. The soil is better
suited to dwellings without basements than to dwellings
with basements. Buildings should be constructed on
raised, well compacted fill rnaterial above known flood
levels. Installing tile drains around footings and
foundations helps to lower the water table. The damage
to buildings caused by shrinking and swelling generally
can be prevented by using adequate reinforcement steel
in concrete footings, foundations, and basement walls
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and by backfilling with sand or gravel. Reinforcement
steel and a base of sand or gravel help to prevent
damage to sidewalks and driveways. Expansion joints
also are helpful.

This soil is suitable as a site for local roads and
streets that are constructed on raised, well compacted
fill material above known flood levels. Strengthening the
subgrade with crushed rock or other suitable base
material helps to prevent the damage caused by low
strength. If they are installed deep enough to lower the
water table, side ditches and culverts help to prevent the
damage caused by wetness, frost action, and shrinking
and swelling.

The land capability classification is llw. The woodland
ordination symbol is 2c.

55—Haynie silt loam. This deep, nearly level, well
drained soil is on ridges and natural levees on the flood
plains along the Mississippi River. Although generally
protected by levees, it is subject to rare flooding
because of levee breaks or runoff from adjacent areas.
Individual areas are irregular in shape and range from 20
to more than 200 acres in size.

Typically, the surface layer is very dark grayish brown
silt loam about 9 inches thick. The substratum extends
to a depth of 67 inches or more. The upper part is dark
grayish brown silt loam, the next part is brown very fine
sandy loam, and the lower part is dark grayish brown,
mottled silt loam that has thin strata of very fine sandy
loam and silty clay loam. In some areas the soil has thin
layers of sandy material.

included with this soil in mapping are areas of the
somewhat poorly drained Parkville and Waldron soils
and, on some of the higher ridges, areas of soils that are
sandy throughout. Parkville soils are on the lower parts
of the ridges. Waldron soils are in swales and on the
lower plains. Also included, between the levees and the
Mississippi River, are areas where the Haynie soil is
frequently flooded. Included areas make up about 10
percent of this unit.

Permeability is moderate in the Haynie soil, and
surface runoff is slow. The available water capacity is
very high. Natural fertility is high, and the organic matter
content is moderate. The sur