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Consult ‘‘Contents’’ for parts of the publication that will meet your specific needs.
This survey contains useful information for farmers or ranchers, foresters or
7 o agronomists; for planners, community decision makers, engineers, developers,
builders, or homecbuyers; for conservationists, recreationists, teachers, or students;
for specialists in wildlife management, waste disposal, or pollution control.



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 Missouri Agricultural Experiment Station,
and local agencies. The Soil Conservation Service has leadership for the
federal part of the National Cooperative Soil Survey. In line with Departrnent of
Agriculture policies, benefits of this program are available to all, regardiess of
race, color, national origin, sex, religion, marital status, or age.

This soil survey was prepared by the United States Department of
Agriculture, Soil Conservation Service, in cooperation with the Missouri
Agricultural Experiment Station. The County Court, through the CETA program,
provided personnel to assist with the fieldwork. The Missouri Department of
Natural Resources provided a soil scientist to assist with the fieldwork and
contributed funds to assist with the map finishing. It is part of the technical
assistance furnished to the St. Charles County Soil and Water Conservation
District. Major fieldwork for this soil survey was performed in the period 1974-
1978. Soil names and descriptions were approved in 1979. Unless otherwise
indicated, statements in this publication refer to conditions in the survey area in
1979.

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: Typical view of soils in the Armster-Mexico-Hatton Association.
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foreword

This soil survey contains information that can be used in land-planning
programs in St. Charles 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, ranchers,
foresters, and agronomists can use it to evaluate the potential of the soil and
the management needed for maximum food and fiber production. Planners,
community officials, engineers, developers, builders, and home buyers can use
the survey to plan land use, select sites for construction, and identify special
practices needed to insure proper performance. Conservationists, teachers,
students, and specialists in recreation, wildlife management, waste disposal,
and pollution control can use the survey to help them understand, protect, and
enhance the environment.

Great differences in soil properties can occur within short distances. Some
soils are seasonally wet or subject to flooding. Some are 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.

2 P v

Paul F. Larson
State Conservationist
Soil Conservation Service
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Service;
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St. Charles County is in the east-central part of
Missouri. It has an area of about 586 square miles, or
375,040 acres. St. Charles is the county seat and is
located in the south-central part of the county. According
to the 1980 census, the population of St. Charles was
37,272 and the population of the county was 143,659.

St. Charles County has the fastest growing population
in the state. Its population increased by 75 percent
between 1960 and 1970 and by 54 percent between
1970 and 1980. Business and industry are also rapidly
increasing, with a special emphasis on home building.
Despite the rapid loss of agricultural land to urban
development each year, agriculture remains a large
industry in the county.

About 56 percent of the acreage in the county is
cropland, 19 percent is used for nonfarming purposes,
and 25 percent is woodland. Two-thirds of the farm
income is from cash-grain farming and one-third from
livestock farming (27).

Corn, soybeans, and wheat are the principal cash
crops. Beef cattle, dairy cattle, and hogs are the
predominant livestock. The prairie region in the
northwest part of the county and the deep loess hills
bordering the Missouri and Mississippi Rivers support
mixed livestock and cash-grain farming. The Missouri
and Mississippi River bottoms are used almost
exclusively for cash-grain farming. The deeply dissected
rocky soils of the southwest region produce most of the
timber and woodland products of the county.

The need for erosion control on sloping cropland and
in developing urban areas overshadows all other soil
management problems in St. Charles County. Soils of
the Mexico and Keswick series in the prairie region and
the Menfro, Weller, and Harvester series in the deep
loess area are susceptible to severe sheet and gully
erosion.

Most of the river bottom land in the county has the
potential for increased yields under supplemental
irrigation. Some areas of Menfro soils have a good
potential for orchards and vineyards.

This survey updates the earlier survey of St. Charles
County that was published in 1956 (74). It defines the
soils boundaries more clearly, and provides more
detailed information on the soils.

general nature of the county

This section gives general information concerning the
county. It discusses climate; natural resources;
settlement and population; relief and drainage;
communication, transportation, and industry; and
educational, cultural, and recreational facilities.

climate
Prepared by the National Climatic Center, Asheville, North Carolina

The consistent pattern of climate in St. Charles County
is one of cold winters and long and hot summers. Heavy
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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 Lambert Airport, St.
Louis County, Missouri in the period 1951 to 1976. Table
2 shows probable dates of the first freeze in fall and the
last freeze in spring. Table 3 provides data on length of
the growing season.

In winter the average temperature is 33 degrees F,
and the average daily minimum temperature is 24
degrees. The lowest temperature on record, which
occurred at Lambert Airport on January 23, 1963, is -11
degrees. In summer the average temperature is 77
degrees, and the average daily maximum temperature is
87 degrees. The highest recorded temperature, which
occurred at Lambert Airport on July 14, 1954, is 115
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 normal monthly accumulation is used to
schedule single or successive plantings of a crop
between the last freeze in spring and the first freeze in
fall.

The total annual precipitation is 33.81 inches. Of this,
20 inches, or 60 percent, usually falls in April through
September, which includes the growing season for most
crops. In 2 years out of 10, the rainfall in April through
September is less than 16 inches. The heaviest 1-day
rainfall during the period of record was 3.95 inches at
Lambert Airport on June 14, 1957. Thunderstorms occur
on about 50 days each year, and most occur in summer.

Average seasonal snowfall is 18 inches. The greatest
snow depth at any one time during the period of record
was 12 inches. On an average of 9 days, at least 1 inch
of snow is on the ground. The number of such days
varies greatly from year to year.

The average relative humidity in midafternoon is about
60 percent. Humidity is higher at night, and the average
at dawn is about 80 percent. The sun shines 70 percent
of the time possible in summer and 50 percent in winter.
The prevailing wind is from the south. Average
windspeed is highest, 12 miles per hour, in March.

natural resources

The soil and its associated crops are the most
important natural resources of St. Charles County. Many
products are derived, either directly or indirectly, from the
soil: crops, livestock, wood, fruits, vegetables, and honey
are all produced on farms and are marketable items. Not
only does the soil produce crops, but thick soil cover is
suitable for many urban uses, such as construction and

Soil survey

waste disposal. In addition, the soil is a source of topsoil,
sand, and gravel.

Another abundant resource of the county is its water
supply. Located near the confluence of the Missouri and
Mississippi Rivers, the county is well situated with
respect to surface water supplies. These rivers can
assimilate large amounts of waste and still provide an
abundance of good surface water for major users. Their
tributary streams are used for recreation as well as for
transportation of waste, a use which the rapid
urbanization in St. Charles County has made increasingly
important (77).

A large but relatively undeveloped water resource is
stored in the bedrock and alluvium underlying St. Charles
County. Some of it is too mineralized, but most of it is
fresh and of good quality. The bedrock units in St.
Charles County are generally assigned to various aquifer
groups. By determining which aquifer groups are present
at any given area, the yield and quality of water from
wells can be anticipated. The major alluvial aquifers are
the water-saturated sands and gravels underlying flood
plains of the Mississippi and Missouri Rivers.

Mineral resources in the county include limestone,
industrial sand, refractory clay, structural clay, and shale.
Of these, only limestone and industrial sand have a
significant future in economic development,

settlement and population

The strategic location of St. Charles County at the
confluence of the Mississippi, Missouri, and Illinois
Rivers has greatly enriched its history. The county was
the hub of the river transportation of the country and
was the site of a wide variety of activities by various
peoples and cultures over a long period of time.

Prior to settlement, many different Indian tribes
inhabited what is now St. Charles County. The
Missourian, Osage, Sioux, lowa, Oto, Winnebago, Sac,
and Fox tribes were among those who claimed the area
as their home.

With the coming of settlers, the county was first under
Spanish rule and subsequently under the French
government. The first settlement was established at St.
Charles in 1769 by a Frenchman, Louis Blanchette. He
named the settlement ““Les Petites Cotes” (The Little
Hills). Blanchette was the civil military governor of the
area until his death in 1793. The first American settlers
came mainly from Kentucky, Virginia, and Tennessee.
Colonel Daniel Boone settled in part of the county
known as Darst's in 1795. Later he was appointed
commander of the Femme Osage District.

The area came into the United States as part of the
Louisiana Purchase of 1803. The St. Charles settlement
grew, but a large part of the county remained in
wilderness. As more and more settlement occurred and
population grew, a formal government developed. St.
Charles County was organized in 1812 with St. Charles
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as the county seat. The formation of Montgomery and
Lincoln Counties 6 years later reduced the county to its
present size (70). St. Charles served as the first state
capital of Missouri from 1820 to 1825.

The large wave of German immigration began in the
1830’s. The Germans were experienced farmers and
brought a language and culture that had a great impact
on development in the area (5). Farming at this time was
the main economic base of the area. Corn, wheat, and
livestock were major income sources.

The population of St. Charles County was 11,454 in
1850. Increased river transportation and the
establishment of railroads encouraged the growth of the
area, and by 1900 the population was 12,474. The 1980
population of 143,659 resulted from increased industrial
job opportunities and the large number of people moving
out of the St. Louis area to subdivisions in the county.

relief and drainage

St. Charles County has a number of major
physiographic regions. The alluvial flood plains of the
Mississippi and Missouri Rivers are dominant and occupy
the county’s northeast and south boundaries,
respectively. A band of loess-covered hills of varying
thickness borders these river plains. The northwest part
of the county is a prairie region of loess and glacial till. A
band of dominantly residual soils is to the south of this
region.

Bedrock is exposed only on the steeper landscapes of
the county. Bedrock of the Tertiary-Quaternary Age is
under flood plains of the two rivers, and most of the
uplands are underlain by rock of the Mississippian Age.
Ordovician bedrock occupies a small southwest corner
of the county uninfluenced by glaciers (77).

Elevation ranges from about 380 feet above sea level
at the confiuence of the Missouri and Mississippi Rivers
to about 800 feet above sea level in the south-central
part of the county.

About the northern 70 percent of St. Charles County
drains into the Mississippi River, and the southern 30
percent drains into the Missouri River. State Highway 94
and County Highway D roughly are near the divided
between the two major drainage systems. Femme Osage
Creek is the major tributary of the Missouri River.
Dardenne Creek, Peruque Creek, and the Cuivre River
are the major tributaries of the Mississippi River.

communications, transportation, and
industry

Newspapers are published in the county at St.
Charles, St. Peters, O’Fallon, and Wentzville. Several St.
Louis daily newspapers are also distributed throughout
the county. There are two power companies and three
telephone companies. Radio and television reception is
excellent, and a wide variety of area stations is available.

St. Charles County has good transportation facilities.
Interstate 70 passes through the approximate middle of
the county from east to west. U.S. 61 dissects it from the
southeast to the northwest. State Highways 79 and 94
parallel the Mississippi and Missouri Rivers, respectively.
The community is served by two railroads, three truck
lines, and three county airfields. Lambert-St. Louis
International Airport also serves the community with
numerous major airlines.

The county has about 70 industrial operations
providing goods and services and employs over 8,500
workers. The principal products are electronic
equipment, chemicals, clothing, railroad freight cars, and
metal products. A large percent of the labor force works
in the St. Louis metropolitan area and commutes to
homes in the county (9).

educational, cultural, and recreational
facilities

Five high schools, 4 junior high schools, and 18
elementary schools are in the county. Colleges and
universities that serve the area include Lindenwood
College at St. Charles, St. Mary’s College at O’Fallon,
and the University of Missouri-St. Louis.

The culture of St. Charles County is rich in French and
German tradition and has been well preserved. The “old
section” of St. Charles contains many old homes, stores,
and shops which are restored to their original state.
Tourists can enjoy buying goods, foods, and wines much
the same as they did in the 19th century. The Daniel
Boone home in the Femme Osage Valley is also well
preserved and a popular tourist attraction.

The county has many municipal, commercial, and
public facilities developed and maintained for recreation.
There are parks with areas for sports and picnicking.
Boat docks are along the rivers for boating and fishing.
There is a wildlife area that has over 6,000 acres of land
with lakes for fishing and natural cover for hunting and
nature observations. It also contains a shooting range
and picnic area.

how this survey was made

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

The soil scientists recorded the characteristics of the
profiles they studied and compared those profiles with
others in nearby counties and in more distant places.



They classified and named the soils according to
nationwide uniform procedures. They drew the
boundaries of the soils on aerial photographs. These
photographs show trees, buildings, fields, roads, and
other details that help in drawing boundaries accurately.
The soil maps at the back of this publication were
prepared from aerial photographs.

The areas shown on a soil map are called map units.
Most map units are made up of one kind of soil. Some
are made up of two or more kinds. The map units in this
survey area are described under “General soil map
units’’ and “Detailed soil map units.”

While a soil survey is in progress, samples of some
soils are taken for laboratory measurements and for
engineering tests. All soils are field tested to determine

their characteristics. Interpretations of those
characteristics may be modified during the survey. Data
are assembled from other sources, such as test results,
records, field experience, and state and local specialists.
For example, data on crop yields under defined
management are assembled from farm records and from
field or plot experiments on the same kinds of soil.

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



general soil map units

The general soil map at the back of this publication
shows 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,
a soil 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 other
associations 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 soil association differ from place to
place in slope, depth, drainage, and other characteristics
that affect management.

Descriptions, names, and delineations of soils in this
soil survey do not fully agree with those on soil maps for
adjacent counties. Differences are the result of better
knowledge of soils, modifications in series concepts, the
map scale used, or the extent of soils in the survey.

soil associations

1. Armster-Mexico-Hatton association

Gently sloping and moderately sloping, moderately well
drained and somewhat poorly drained soils formed in
loess and clayey glacial till: on uplands

This association consists of a partly loess-covered
glacial till plain that occupies most of the higher areas of
th(e} county and the narrow ridges and side slopes below
it (fig. 1).

This association covers about 21 percent of the
county. It is about 28 percent Armster soils, 18 percent
Mexico soils, and 16 percent Hatton soils. The remaining
38 percent is minor soils.

Armster soils are moderately sloping and moderately
well drained. They are on side slopes below the Hatton
and Mexico soils. Typically, the surface layer is very dark
grayish brown silt loam. The subsurface layer is dark
grayish brown silt loam. The subsoil is brown, mottled silt
loam in the upper part; brown, mottled clay in the middie
part; and yellowish brown, mottled clay in the lower part.
The underlying material is grayish brown and dark
yellowish brown clay.

Mexico soils are gently sloping and somewhat poorly
drained. They are on the crests of upland divides and on
long side slopes. Typically, the surface layer is very dark
grayish brown silt loam. The subsurface layer is brown
silt loam. The subsoil is silty clay loam in the upper part
and silty clay in the lower part. It has mottled colors of
dark grayish brown, yellowish brown, and red. The
underlying material is grayish brown and dark yellowish
brown silty clay loam.

The Hatton soils are moderately sloping and
moderately well drained. They are on rounded ridge
crests. Typically, the surface layer is dark brown silt
loam, and the subsurface layer is brown silt loam. The
subsoil is yellowish brown silt loam and silty clay loam in
the upper part; dark brown, mottled silty clay loam in the
middle part; and strong brown, mottled silty clay loam in
the lower part. The underlying material is strong brown,
mottled silty clay loam and yellowish red, mottled clay
loam.

The minor soils in this association are in the Keswick,
Lindley, Goss, Auxvasse, and Haymond series. The
strongly sloping Keswick soils are on side slopes of
ridges; the well drained Lindley and Goss soils are on
moderately steep to steep side slopes; the poorly
drained Auxvasse soils are on terraces, and the well
drained Haymond soils are on stream bottoms.

About 70 percent of the acreage of this association
has been cleared. Most of the cleared areas on hillsides
are used for pasture. Corn, soybeans, and wheat are
commonly grown on the broad, gently sloping to
moderately sloping ridgetops and side slopes. The
uncleared acreage consists of uneven, moderately steep
to steep areas that are generally in mixed hardwoods.
Livestock production is a major enterprise.

Control of water erosion and improving and
maintaining fertility and tilth are the main concerns of
management for crops. Minimum tillage, winter cover
crops, and grassed waterways help to prevent excessive
soil loss. Many areas have slopes that are long and
smooth enough for terracing and farming on the contour.
The return of crop residue to the soil or the regular
addition of organic matter helps to maintain fertility and
improves tilth.

The use of these soils for pasture or hay is also
effective in controlling erosion. Overgrazing is a major
concern of management because of the resulting
erosion. In areas that do not have flowing water, ponds
provide water for livestock.
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Figure 1.—Typical pattern of soils and underlying material in the Armster-Mexico-Hatton association.

The soils in this association are suitable for trees. Only
those areas that are too steep or uneven to be practical
for farming remain in woodland. Existing stands are
predominantly oak and hickory. Productivity is moderate.

These soils are suitable for building sites and sanitary
facilities. The high shrink-swell potential of the clayey
subsoil is a severe limitation that must be overcome for
building sites. The slow permeability of these soils
makes them poorly suited to septic tanks. They are
generally better suited to sewage lagoons for waste
disposal.

2. Menfro-Harvester-Weller association

Nearly level to steep, well drained and moderately well
drained soils formed in loess and silty fill material: on
uplands

This association consists of soils formed in loess and
silty fill material on uplands adjacent to the flood plains

of the Missouri and Mississippi Rivers. These uplands
are generally steep and deeply dissected in areas
immediately adjacent to the Missouri River flood plain
(fig. 2).

This association covers about 22 percent of the
county. It is about 44 percent Menfro soils, 23 percent
Harvester soils, and 23 percent Weller soils. The
remaining 10 percent is minor soils.

Menfro soils are gently sloping to steep and well
drained. They are on ridgetops and convex side slopes.
In most places, they are between Weller soils and soils
on the Missouri and Mississippi River flood plains.
Menfro soils are uniformly brown and are silt loam in the
surface layer, silt loam and silty clay loam in the subsoil,
and silt loam in the underlying material.

Harvester soils are gently sloping to strongly sloping
and moderately well drained. They formed in silty loess
materials on ridges and the upper part of side slopes.
The upper 20 to 40 inches of the original soil has been
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transported and shaped by earth moving equipment for
use in other places. Typically, the remaining surface
layer is brown silt loam and is underlain by alternating
layers of multicolored silt loam and silty clay loam.

The Weller soils are nearly level to moderately sloping
and moderately well drained. They are mainly on the
upper side slopes and ridgetops. Typically, the surface
layer is dark brown silt loam. The subsoil is dark
yellowish brown silty clay loam in the upper part; dark
yellowish brown, mottled silty clay in the middle part; and
brown, mottled silty clay loam in the lower part.

The minor soils in this association are in the Herrick,
Kennebec, and Dockery series. The somewhat poorly
drained Herrick soils are on broad, gently sloping ridges
and nearly level terraces; the very dark gray Kennebec
soils and the somewhat poorly drained Dockery soils are
on small stream bottoms.

Most of the acreage of this association has been
cleared and used for cultivated crops, hay, and pasture.
Many areas are being used for urban and suburban
development. Livestock farming is a major enterprise,

and nearly all of the dairy farms in the county are
located in this area. The uncleared acreage consists
mainly of steep, uneven areas that are in mixed
hardwoods.

Control of water erosion and improving and
maintaining fertility and tilth are the main concerns of
management for crops. Minimum tillage, winter cover
crops, and grassed waterways help to control erosion.
Many areas have slopes that are long and smooth
enough for terraces and farming on the contour. Gullies
can be shaped and seeded to grass. The return of crop
residue to the soil or the regular addition of organic
matter helps to maintain and improve fertility and tilth.

The use of these soils for pasture or hay is also
effective in controlling erosion. Overgrazing is a major
concern of management because of the erosion hazard.
In areas that do not have flowing water, ponds provide
water for livestock.

The soils in this association are well suited to trees.
The well drained soils on uplands are well suited to
orchards and vineyards. In general, only those areas that

Figure 2—Typical pattern of soils and underlying material in the Menfro-Harvester-Weller association.



are too steep or uneven to be practical for farming
remain in woodland. Existing stands which are
predominantly oak and hickory nead improvement.

This association is well suited to sanitary facilities and
building sites. it is rapidly becoming an urban area, and
many acres have been converted from agricultural uses
to urban and suburban development. The major
concerns of management are the erosion of construction
sites and the moderate to high shrink-swell potential of
the subsoil.

3. Portage-Carlow-Kampville association

Nearly level, very poorly drained to somewhat poorly
drained soils formed in clayey and silty alluvium; on flood
plains
This association consists of soils on the Mississippi
River flood plain. Differences in the soils are largely a
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result of the texture of the materials in which they
formed. Differences in elevation are slight. In general,
the lowest areas are along the river channel, but the
landscape inclines gradually toward the surrounding
uplands (fig. 3).

This association covers about 15 percent of the
county. it is about 32 percent Portage soils, 31 percent
Carlow soils, and 9 percent Kampville soils. The
remaining 28 percent is minor soils.

The Portage soils are very poorly drained. They are in
broad depressional areas. The surface layer is black
clay. The subsurface layer is very dark gray clay in the
upper part and very dark grayish brown clay in the lower
part. The subsoil is dark gray and dark grayish brown
clay.

The Carlow soils are poorly drained. They are in low
lying areas and on low natural levees. Typically, the
surface layer is very dark grayish brown silty clay loam.

Figure 3.—Typical pattern of soils and underlying material in the Portage-Carlow-Kampville association.
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The subsurface layer is very dark grayish brown silty
clay. The subsoil and underlying material are dark gray
silty clay.

The Kampville soils are somewhat poorly drained.
They are on low natural levees. Typically, the surface
layer is dark grayish brown silt loam. The subsurface
layer is grayish brown silt loam. The subsoil is grayish
brown and dark grayish brown, mottled silty clay loam.
The underlying material is grayish brown, mottled silty
clay loam.

Minor soils in this association are in the Hurst, Dupo,
Dockery, and Chequest series. The somewhat poorly
drained Hurst soils are on low terraces bordering the
uplands; the silty Dupo and Dockery soils are on alluvial
fans along drainageways bordering loess-covered
uplands; and the poorly drained Chequest soils are on
low natural levees.

Most of the acreage of this association is used for
cultivated crops, mainly soybeans and wheat. Many
areas near the Mississippi River that flood frequently
remain in woodland. Some areas are leveed and flooded
in the fall to provide shallow water habitat for migratory
waterfowl.

Wetness is the major concern in management for
crops. Artificial drainage is needed to remove excess
water. Row crop varieties that require a short growing
season generally grow well because of the wet
conditions during the spring and fall.

These soils are suitable for trees. Many low-lying
areas along the major rivers and on islands remain in
woodland. Cottonwood, black willow, and silver maple
are predominant. Wetness is a severe limitation to the
use of equipment.

This association is generally unsuitable for sanitary
facilities and building sites. Wetness, flooding, and the
high clay content are the main limitations.

4. Haynie-Blake-Waldron association

Nearly level, well drained and somewhat poorly drained
soils formed in silty, loamy, and clayey alluvium; on flood
plains

This association consists of soils on the Missouri River
flood plain. Differences in the soils are largely a result of
the texture of the material in which they formed.
Differences in elevation are slight. In general, the silty
soils are in the highest positions on the landscape, and
the clayey soils are in the lowest positions (fig. 4).

This association makes up about 15 percent of the
county. It is about 26 percent Haynie soils, 26 percent
Blake soils, and 16 percent Waldron soils. Minor soils
make up the remaining 32 percent.

The Haynie soils are well drained. They are mainly on
ridges and natural levees on the flood plain. Typically,
the surface layer is very dark grayish brown silt loam.

The underlying material is dark grayish brown very fine
sandy loam and pale brown loamy very fine sand.

The Blake soils are somewhat poorly drained. They
are on low ridges and in drainageways and swales.
Typically, the surface layer is very dark grayish brown
silty clay loam. The underlying material is stratified dark
grayish brown silty clay loam and very fine sandy loam.

The Waldron soils are somewhat poorly drained. They
are in low-lying drainageways and depressional areas.
Typically, the surface layer is very dark grayish brown
silty clay. The underlying material is dark grayish brown
and grayish brown silty clay.

Minor soils in this association are in the Hodge, Carr,
Lomax, and Booker series. The somewhat excessively
drained, sandy Hodge soils are in high sandy areas; the
well drained, fine sandy loam Carr soils are on high
natural levees and ridges; the well drained Lomax soils
are on terraces, and the very poorly drained, clayey
Booker soils are in low-lying slackwater areas.

The soils of this association are intensively cultivated.
Corn, soybeans, and wheat are the main crops. A small
acreage remains in woodland, mainly in areas next to the
Missouri River channel that are not protected from
flooding.

The soils of this association are suited to row crops,
small grains, and grasses and legumes. Wetness is the
main concern of management. Surface drainage by
ditches or land grading helps to remove excess water.
These soils are well suited to supplemental irrigation,
which increases the vyields.

The soils in this association are suited to trees, but the
only areas that are too wet or frequently flooded to be
used for crops remain in woodiand. Cottonwoaod is
predominant. Pecans do well on these soils. Wetness is
the main limitation in planting or harvesting trees.

This association is generally unsuitable for sanitary
facilities and building sites because of wetness and the
hazard of flooding.

5. Goss-Crider-Gatewood association

Moderately sloping to very steep, well drained soils
formed in loess and residuum weathered from cherly
dolomite, shale, and limestone; on uplands

This association consists dominantly of cherty and
noncherty residual soils on hillsides, ridgetops, and foot
slopes. Differences in elevation of 250 feet or more
within one-fourth mile are common. Valleys are deep and
narrow and generally no more than one-fourth mile wide
(fig. 5).

This association occupies about 14 percent of the
county. It is about 28 percent Goss soils, 27 percent
Crider soils, and 25 percent Gatewood soils. The
remaining 20 percent is minor soils.

Goss soils range from moderately sloping to very
steep. They generally are steep and very steep on
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Figure 4.—Typical pattern of soils and underlying material in the Haynie-Blake-Waldron association.

south-facing hillsides and are moderately and strongly
sloping on ridge points and narrow ridge crests.
Typically, the surface layer is brown cherty silt loam, and
the subsurface layer is yellowish brown cherty silt loam.
The subsoil is strong brown cherty silt loam in the upper
part, yellowish red and red cherty and very cherty silty
clay in the middle part, and strong brown very cherty silty
clay in the lower part.

Crider soils range from moderately sloping to
moderately steep. They are strongly sloping and
moderately steep on ridge crests and north-facing
hillsides and are moderately sloping on some foot slopes
below Goss soils. Typically, the surface layer is dark
brown silt loam. The subsoil is strong brown, brown, and
dark yellowish brown silty clay loam in the upper part
and yellowish red and red silty clay loam in the lower
part.

Gatewood soils are in a complex with Gasconade and
Crider soils. They are moderately steep to very steep.

Generally, they are on north-facing side slopes,
downslope from Goss soils. Typically, the Gatewood
soils have a surface layer of very dark grayish brown silt
loam. The subsoil is brown silty clay in the upper part
and strong brown clay in the lower part. Limestone
bedrock is at a depth of about 24 inches.

Minor soils in this association are in the Gasconade,
Cedargap, Sensabaugh, Holstein, Menfro, Weller, and
Winfield series. The somewhat excessively drained,
shallow Gasconade soils and rock outcrops are on
south-facing side slopes; the somewhat excessively
drained Cedargap soils and the moderately well drained
Sensabaugh soils are on small stream bottoms; the well
drained Holstein soils are on foot siopes below
sandstone outcrops; the well drained, brown Menfro soils
and the moderately well drained Weller and Winfield
soils are on ridgetops and toe slopes.

About 70 percent of the soils in this association
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remain in native hardwood forest, predominantly oak and
hickory. The cleared areas, which are mainly on
ridgetops, foot slopes, and stream bottoms, are used for
cultivated crops, hay, and pasture.

The forested acreage consists of areas so steep or
cherty that it is not practical to clear and farm them.
These existing stands need improvement to obtain best
production. The steep slopes restrict the use of logging
equipment and cause an erosion hazard along logging
roads and skid trails.

The less sloping soils are mostly cleared and are
suitable for livestock farming, which is the major farm
enterprise. Slope and the hazard of erosion are the main
limitations. Droughtiness of the bottom land in this
association restricts the growth of row crops.

This association is suited to sanitary facilities and to
low-density building sites. The steep slopes, depth to
bedrock, and chert in the soils are the main limitations.

11

6. Dockery-Haymond-Sensabaugh association

Nearly level, somewhat poorly drained and well drained
soils formed in silty and cherty, loamy alluvium; on flood
plains

This association consists of soils on flood plains along
creeks and small drainageways.

This association covers about 9 percent of the county.
It is about 44 percent Dockery soils, 16 percent
Haymond soils, and 13 percent Sensabaugh soils. The
remaining 27 percent is minor soils.

Dockery soils are somewhat poorly drained. They are
on large creek bottoms in the loessial hill areas and in
pockets and cut-off stream meanders along the
drainageways of other areas. Typically, the surface layer
is dark brown silt loam, and the underlying material is
mottled, brown and grayish brown silt loam.

Haymond soils are well drained. They are higher than .

Figure 5.—Typical pattern of soils and underlying material in the Goss-Crider-Gatewood association.
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Dockery and Sensabaugh soils along creek bottoms and
drainageways. Typically, the surface layer is dark grayish
brown silt loam. The underlying material is brown silt
loam.

Sensabaugh soils are well drained. They are on small
creek bottoms in the rocky and steep areas of the
county and along stream channels on some of the large
stream bottoms. Typically, the surface layer is dark
brown silt loam. The subsoil is brown silt loam. The
underlying material is dark reddish brown very cherty
loam and brown very cherty sandy clay loam.

Minor soils in this association are in the Twomile,
Auxvasse, Freeburg, and Westerville series. The poorly
drained Twomile and Auxvasse soils are on high stream
terraces, and the somewhat poorly drained Freeburg and
Waesterville soils are on low terraces.

Most soils of this association are intensively cultivated
(fig. 6). Corn, soybeans, and wheat are the main crops.
Meadow crops and pasture are less important. Flooding
and wetness are the main management problems.

This association is generally unsuitable for sanitary
facilities and for buildings sites because of the hazard of
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flooding. Any buildings should be located above known
flood levels.

7. Lomax-Blase association

Nearly level, well drained and somewhat poorly drained
soils formed in loamy, sandy, and clayey alluvium,; on
terraces

This association consists of a high terrace between
the Missouri and Mississippi River flood plains. The
terrace rises abruptly to its highest point along the
Missouri River flood plain and slopes gradually toward
the Mississippi River flood plain (fig. 7).

This association covers about 4 percent of the county.
It is about 40 percent Lomax soils and 29 percent Blase
soils. The remaining 31 percent is minor soils.

The Lomax soils are well drained. They are on the
highest terrace positions bordering the Missouri River
flood plain. Typically, the surface layer is very dark gray
loam. The subsurface layer is very dark grayish brown

Figure 6.—Corn and a trailer park on Dockery silt loam near St. Charles. Urban development on flood plains is a primary concern in

the county.
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Figure 7.—Typical pattern of soils and underlying material in the Lomax-Blase association.

and dark brown very fine sandy loam. The subsoil is
yellowish brown very fine sandy loam. The underlying
material is pale brown loamy very fine sand.

The Blase soils are somewhat poorly drained. They
are on terraces that slope toward the Mississippi River
flood plain. Typically, the surface soil is very dark gray
silty clay loam and silty clay. The subsoil is grayish
brown silty clay. The underlying material is brown loam
and very fine sandy loam.

The minor soils in this association are in the Booker,
Waldron, and Blake series. The Booker soils are very
poorly drained, and the Waldron and Blake soils are
more clayey throughout. These soils are in drainageways

that dissect the terraces.

The soils in this association are the most intensively
cultivated in the county. Virtually all areas that are not
used for farmsteads are in row crop and small grain
production. A small acreage is used for vegetable
farming. There are no major limitations to farming these
soils (fig. 8).

Most areas of this association are unsuitable for
sanitary facilities and building sites because of rare
flooding. Onsite investigation and the previous flooding
history are needed in any area considered for building
sites. Because of the high value and potential of these
soils for agricultural use, they have remained in that use.
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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 underlying material, all the soils of
a series have major horizons that are similar in
composition, thickness, and arrangement.

- Soils of one series can differ in texture of the surface
layer or of the underlying material. They also can differ in
slope, stoniness, salinity, wetness, degree of erosion,
and other characteristics that affect their use. On the
basis of such differences, a soil series is divided into soi/
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, 5 t0 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, soil
associations, or undifferentiated groups.

A soil complex consists of two or more soils in such
an intricate pattern or in such small areas that they
cannot be shown separately on the soil maps. The
pattern and proportion of the soils are somewhat similar
in all areas. Gatewood-Gasconade-Crider complex, 15 to
50 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 symbol 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

2D—Goss silt loam, 5 to 14 percent slopes. This
moderately sloping and strongly sloping, well drained soil
is mainly on crests of narrow ridges. In some places it is
on side slopes. Individual areas are irregular in shape
and range from 5 to 25 acres.

Typically, the surface layer is dark brown silt loam
about 4 inches thick. The subsurface layer is dark
yellowish brown cherty silt loam about 12 inches thick.
The subsoil which extends to a depth of 60 inches or
more is red, firm cherty silty clay in the upper part and
red, firm very cherty silty clay in the lower part. In some
places, the surface layer is cherty.

Permeability of this Menfro soil is moderate, and
surface runoff is rapid. The available water capacity is
low. Shrinking and swelling are moderate. Reaction in
the surface layer is medium acid or strongly acid except
for a few limed areas and ranges from strongly acid to
very strongly acid in the subsoil. Natural fertility is low,
and the organic matter content is moderately low. The
surface layer is difficult to till because of the high chert
content within plow depth.

Nearly all areas of this soil are in woodland. A few
areas have been cleared and are used for pasture. This
soil is suited to trees for timber production. Chert is a
moderate limitation to the use of tree planting
equipment. It may be necessary to plant seedlings by
hand. Existing timber stands can be improved by thinning
and selective cutting of undesirable trees. New stands
need protection from fire and overgrazing.
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The landscape normally has a high esthetic value
when it is used for low-density building. The soil is suited
to low-density building if proper design and construction
procedures are used. Dwellings can be designed to
conform to the slope, but land shaping may be
necessary in some areas. Large stones can be removed
for dwellings. Footings and foundations should be
adequately reinforced to prevent damage from shrinking
and swelling of the soil.

Septic tank absorption fields are suitable for use on
this soil if design and installation procedures overcome
the moderate limitations of slope, permeability, and large
stones. Generally, the land needs to be shaped and
distribution lines need to be installed across the slope.
The size of the filter field should be increased for
necessary absorption of effluent. Using adequate base
material and constructing the subgrade to shed water, as
well as providing side ditches and culverts help prevent
damage to local roads and streets caused by low soil
strength and frost action. Some areas may need some
cutting and filling to modify the slope.

This soil is in capability subclass VIs and woodland
ordination 4f.

2F—Goss cherty silt loam, 14 to 35 percent slopes.
This moderately steep to very steep, well drained soil is
on long, uneven side slopes. Individual areas are
irregular in shape and range from 10 to several hundred
acres.

Typically, the surface layer is brown cherty silt loam
about 3 inches thick. The subsurface layer is yellowish
brown cherty silt loam about 6 inches thick. The subsoil
extends to a depth of 60 inches or more. It is strong
brown, friable cherty silt loam in the upper part; yellowish
red and red, firm cherty and very cherty silty clay in the
middle part; and strong brown, firm very cherty silty clay
in the lower part. In some areas near the Missouri River,
the surface layer is up to 20 inches of silt loam.

Included with this soil in mapping are small areas of
moderately deep Gatewood soils and shallow
Gasconade soils on short, steep bluffs at the base of
some side slopes. Noncherty Menfro and Crider soils are
on north-facing side slopes along the Missouri River.
Also included are small areas of nearly level Cedargap
soils along narrow drainageways. Total inclusions make
up less than 10 percent of the unit.

Permeability of this Goss soil is moderate, and surface
runoff is rapid. The available water capacity is low.
Shrinking and swelling are moderate. Reaction is
medium acid or strongly acid in the surface layer and
strongly acid or very strongly acid in the subsoil. Natural
fertility is low, and the organic matter content is
moderately low. The surface layer is very difficult to till
because of the high chert content.

Nearly all areas of this soil are in woodland. This soil
is suited to trees, and most areas remain in native
hardwoods. The planting of trees is limited somewhat by
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stones and droughtiness. It may be necessary to plant
seedlings by hand and use special planting stock of a
larger size than normal to achieve better stands. The
steep slopes are a severe limitation for equipment usage
when harvesting trees. Roads and skid trails should be
constructed on the contour. In these steep areas, logs
can be yarded uphill to logging roads and skid trails.
Most existing stands need thinning and selective cutting
of undesirable trees. New stands need protection from
fire and overgrazing. These practices also improve the
habitat for woodland wildlife, especially white-tailed deer
and wild turkey (fig. 9).

Figure 9.—Goss cherty silt loam, 14 to 35 percent slopes,
is the main source of white oak timber in the
county.

This Goss soil is generally not suited to building sites
and septic tank absorption fields because of steep
slopes. This soil can be made suitable for low-density
building by extensive site preparation, but the cost of
such preparation can be restrictive.

This soil is in capability subclass Vils and woodland
ordination 4f.
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3—Twomile silt loam. This nearly level, poorly
drained soil is on stream terraces. Individual areas are
irregular in shape and range from 5 to 25 acres. This soil
is rarely flooded.

Typically, the surface layer is dark grayish brown silt
loam about 6 inches thick. The subsurface layer is silt
loam about 22 inches thick. The upper part is grayish
brown, and the lower part is light brownish gray. It is firm
and compact in the lower 10 inches. The subsoil extends
to a depth of 60 inches or more. It is dark grayish brown
firm silty clay loam in the upper part and grayish brown
firm silty clay loam in the lower part.

Permeability and surface runoff are slow. The available
water capacity is moderate. A seasonal high water table
is at a depth of 1 foot to 2 feet during winter and spring.
Shrinking and swelling are moderate. Reaction ranges
from very strongly acid to medium acid in the subsoil and
varies widely in the surface layer due to local liming
practices. Natural fertility is medium, and the organic
matter content is moderately low. The surface layer is
friable and easily tilled. Root development is restricted
below a depth of about 18 inches by a compact and
dense layer.

Most areas of this soil are farmed, although spring
tillage is often delayed by wetness. This soil is suited to
cultivated crops and grasses and legumes for hay and
pasture. Summer annuals and deep-rooted legumes,
such as alfalfa, generally grow poorly because their roots
are restricted by a dense, compact layer. Irrigation,
where practical, helps to increase yields. Small grains
and cool-season grasses are the best crops for
unirrigated areas of this soil.

Pasture and hay mixtures that contain summer
drought-resistant varieties grow well on this soil. There is
also a wetness problem late in winter and early in spring
because of slow internal drainage. Overgrazing or
grazing during wet periods causes surface compaction
and poor soil tilth. Proper stocking, pasture rotation, and
restricted use during wet periods help to keep the
pasture and soil in good condition.

This soil is suited to trees, although few areas remain
in woodland. Tree seeds and seedlings survive and grow
well if competing vegetation is removed or controlled.
This can be accomplished through site preparation.
Because wetness severely limits the use of equipment, it
should be scheduled for use in the dry summer months
or in winter when the ground is frozen.

This soil is generally not suitable for building sites and
for septic tank absorption fields because of the seasonal
high water table and the rare flooding in low-lying areas.

This soil is in capability subclass Illw and woodland
ordination 3w.

4D—Menfro-Goss silt loams, 9 to 14 percent
slopes. This map unit consists of strongly sloping, well
drained soils on long, narrow, upland ridge crests. It is
about 50 percent Menfro soils and 45 percent Goss
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soils. Individual areas are irregular in shape and range
from 5 to 100 acres. The Menfro soils are on convex
points of ridges and on the broader, flatter parts of the
ridge. The Goss soils are on concave saddles of the
ridge and in the narrower, steeper areas as well as on
the tapering ends of the ridge. These soils are so
intermingled that they could not be shown separately at
the scale selected for mapping.

Typically, the Menfro soil has a surface layer of dark
yellowish brown silt loam about 5 inches thick. The
subsoil is brown silty clay loam about 33 inches thick.
The underlying material to a depth of about 60 inches or
more is brown and dark yellowish brown silt loam.

Typically, the Goss soil has a surface layer of brown
silt loam about 4 inches thick. The subsurface layer is
dark yellowish brown cherty silt loam about 12 inches
thick. The subsoil, extending to a depth of 60 inches or
more, is red, firm cherty silty clay in the upper part and
red, firm very cherty silty clay in the lower part. In some
places, the surface layer is cherty. Also, in places, the
red subsoil does not have chert.

Permeability of the Menfro and Goss soils is moderate,
and surface runoff is rapid. The available water capacity
is high in the Menfro soil and low in the Goss sail.
Shrinking and swelling in both soils are moderate.
Reaction in both soils ranges from slightly acid to
strongly acid in the surface layer and from slightly acid to
very strongly acid in the subsoil. Natural fertility is
medium in the Menfro soil and low in the Goss soil. The
organic matter content is moderately low in both soils.
The high chert content within plow depth makes the
Goss soil difficult to till, but the surface layer of the
Menfro soil is friable and easily tilled.

Nearly all areas of these soils are in woodland,
although a few areas have been cleared and are used
as pasture. These soils are suited to trees. Existing
stands need thinning and cutting to remove undesirable
trees. New stands need protection from fire and
overgrazing. The use of tree planting equipment on the
Goss soil is moderately limited by chert. It may be
necessary to plant seedlings by hand.

The soils in this map unit are suited to building sites
and septic tank absorption fields if proper design and
installation procedures are used. Dwellings can be
designed to fit the slope, or areas can be modified by
land shaping. Footings, foundations, and basement walls
should be adequately reinforced to prevent structural
damage from shrinking and swelling of the soil. Installing
drainage tile around footings helps prevent excessive
wetness if surface drainage is poor and gutters fail.
Sewage distribution lines generally need to be installed
across the slope for proper operation of the absorption
field on both Menfro and Goss soils. Some chert and
stones can be removed and the absorption field
enlarged to overcome the moderate permeability of the
Goss soil.
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These soils do not have sufficient strength to support
vehicular traffic, but this can be corrected by adding
crushed rock or other suitable material to the road base.
Constructing the subgrade to shed water, as well as
providing side ditches and culverts helps prevent
damage from frost action. Some cutting and filling may
be needed to modify the slope.

This complex is in capability subclass IVe, and the
woodland ordination is 30 for Menfro soils and 4f for
Goss soils.

6C—Crider silt loam, 5 to 9 percent slopes. This
moderately sloping, well drained soil is on upland side
slopes. Individual areas are irregular in shape and range
from 5 to 40 acres.

Typically, the surface layer is very dark grayish brown
silt loam about 5 inches thick. The subsurface layer is
dark yellowish brown silt loam about 5 inches thick. The
subsoil is firm silty clay loam that extends to a depth of
60 inches or more. The upper part is brown, the middle
part is strong brown, and the lower part is yellowish red.

Included with this soil in mapping are some areas of a
soil with a high content of chert in the middie and lower
part of the subsoil. This soil generally is on the lower
end of the side slope and makes up 3 to 10 percent of
the unit.

Permeability of this Crider soil is moderate. The
available water capacity is high. Surface runoff is
medium. Reaction ranges from slightly acid to strongly
acid in the subsoil and varies widely in the surface layer
due to local liming practices. The surface layer is friable
and easily tilled. The organic matter content is moderate,
and natural fertility is medium.

Most areas of this soil are in pasture. This soil is
suited to corn, soybeans, and small grains if erosion is
controlled. Minimum tillage, winter cover crops, and
grassed waterways help control erosion. In some areas
slopes are long and smooth enough for terraces and
farming on the contour. Proper management of crop
residue and green manure crops help control erosion,
maintain and improve organic matter content and tilth,
and increase water infiltration.

This soil is suited to grasses and legumes for hay and
pasture. Overgrazing and grazing when the soil is too
wet cause surface compaction, poor tilth, and excessive
runoff. Proper stocking, pasture rotation, and restricted
use during wet periods help to maintain pasture
productivity and prevent excessive soil loss.

This soil is suited to trees, although few areas remain
in woodland. There are only slight limitations for planting
and harvesting trees.

This soil is well suited to dwellings and small buildings
and to septic tank absorption fields. It does not have
sufficient strength to support vehicular traffic, but this
can be corrected by adding crushed rock or other
suitable material to the road base.
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This soil is in capability subclass llle and woodland
ordination 30.

6D2—Crider silt loam, 9 to 14 percent slopes,
eroded. This strongly sloping, well drained soil is on
narrow, convex ridgetops and side slopes. Individual
areas are irregular in shape and range from 5 to 50
acres.

Typically, the surface layer is dark brown silt loam
about 8 inches thick. The subsoil extends to a depth of
about 60 inches. It is strong brown, brown, and dark
yellowish brown, firm silty clay loam in the upper part;
yellowish red, firm silty clay loam in the middle part; and
red silty clay loam in the lower part. In a few areas the
subsoil is not as red and has gray mottles in the lower
part.

Included with this soil in mapping are small areas of
moderately well drained Keswick soils around the heads
of small drainageways. Also included are small areas of
cherty Goss soils on short, steep side slopes. Total
inclusions make up 10 to 15 percent of the unit.

Permeability of this Crider soil is moderate. Surface
runoff is rapid. The available water capacity is high.
Natural fertility is medium, and the organic matter
content is moderate. Reaction ranges from medium acid
to strongly acid in the upper subsoil and varies widely in
the surface layer due to local liming practices. The
surface layer is friable and easily tilled. It does, however,
have a tendency to crust after hard rains because some
of the subsoil is mixed into the surface layer.

Most areas of this soil are in pasture or woodland.
Where the size and shape of the area makes it practical,
this soil is suited to occasional, but not regular,
cultivation. If this soil is used for cultivated crops, there is
a severe erosion hazard. Terraces, grassed waterways,
minimum tillage, and suitable crop rotations help to
prevent excessive soil loss. Because this soil is highly
susceptible to gullying, careful design and maintenance
of waterways is critical. The return of crop residue to the
soil and the addition of manure improve fertility and
increase water infiltration.

The use of this soil for pasture or hay is effective in
controlling erosion. Overgrazing or grazing when the soil
is too wet causes soil compaction, excessive runoff, and
poor tilth. Proper stocking, pasture rotation, timely
deferment of grazing, and restricted use during wet
periods help keep the pasture and soil in good shape.

This soil is suited to trees, and some areas remain in
native hardwoods, dominantly oaks. Seedlings survive
and grow well if competing vegetation is removed or
controlled. This can be accomplished by site preparation
or by prescribed burning or cutting. Existing timber
stands need thinning and selective cutting of diseased,
damaged, or undesirable species.

This soil is suitable for building sites and septic tank
absorption fields if proper design and installation
procedures are used to overcome moderate slope
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limitations. Dwellings can be designed to conform to the
natural slope of the land, and sewage distribution lines
need to be installed across the slope for the proper
function of absorption fields. Land shaping may be
necessary in some areas.

This soil does not have sufficient strength to support
vehicular traffic, but this can be corrected by adding
crushed rock or other suitable material to the road base.

This soil is in capability subclass llle and woodland
ordination 30.

6E—Crider silt loam, 14 to 20 percent slopes. This
moderately steep, well drained soil is on convex, upland
side slopes. Individual areas are irregular in shape and
range from 5 to 100 acres.

Typically, the surface layer is dark brown silt loam
about 7 inches thick. The subsoil extends to a depth of
60 inches or more. The upper part is brown and strong
brown, firm silty clay loam, and the lower part is reddish
brown silty clay loam. In some places the lower part of
the subsoil is not as red and has gray mottles.

Included with this soil in mapping is about 10 percent
cherty Goss soils on the short, steep, lower side slopes.

Permeability of this Crider soil is moderate, and
surface runoff is rapid. The available water capacity is
high. Reaction ranges from medium acid to strongly acid
in the subsoil and varies widely in the surface layer due
to local liming practices. Natural fertility is medium, and
the organic matter content is moderate. The surface
layer is friable and easily tilled. It does have a tendency
to crust after heavy rains, especially where the subsoil
has been mixed into the surface layer.

Most areas of this soil are in pasture or woodland.
This soil is generally not suited to use as cropland
because of steep slopes and should only be tilled when
needed for reseeding pasture and hay. When grasses
and legumes are grown, the use of minimum tillage is
helpful in controlling erosion. Seed should be planted
early enough to establish good ground cover before the
end of the growing season. Nurse crops can be planted
to provide cover late in fall and in winter until the
grasses and legumes are established.

Because of the steep slope, a vigorous stand of
grasses and legumes should be maintained to control
runoff. Overgrazing should be avoided. Good
management practices include pasture rotation, proper
stocking, fertility maintenance, and restricted use during
wet periods.

This soil is suited to trees, and many areas have
stands of native hardwoods, predominantly oak. Steep
slope and the erosion hazard are moderate limitations to
planting and harvesting trees. These limitations can be
overcome to some extent by the timely use of equipment
when the soil is dry and firm. Roads and skid trails
should be constructed to minimize the steepness and
length of slope. Seeding disturbed areas may be
necessary after harvesting. Tree seedlings grow well if
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competing vegetation is removed or controlled. This may
be accomplished by prescribed burning or spraying or
cutting. Existing timber stands need selective cutting and
thinning of undesirable trees. New stands need
protection from fire and overgrazing. These practices
also improve the habitat for woodland wildlife, especially
white-tailed deer and wild turkey.

This soil is suitable for building sites and septic tank
absorption fields, but steep slopes are a severe
limitation. The difficulty of using equipment and the cost
of preparing the site for construction and of designing
buildings, septic tank absorption fields, and roads to fit
the land can be prohibitive. If this soil is used for building
sites, runoff needs to be reduced or diverted. Local
roads need adequate base material to prevent damage
from low strength.

This soil is in capability subclass IVe and woodland
ordination 3r.

7B—Menfro silt loam, 2 to 5 percent slopes. This
gently sloping, well drained soil is on high, loess-covered
terraces and ridgetops. Most individual areas are
irregular in shape and range from 10 to 40 acres.

Typically, the surface layer is dark brown silt loaim
about 10 inches thick. The subsurface layer is brown silt
loam about 5 inches thick. The subsoil is about 45
inches thick. It is brown silt loam in the upper part and
dark yellowish brown and yellowish brown silty clay loam
in the lower part. In some areas on the lower side
slopes, gray mottles are in the lower part of the subsoil.
in other areas the natural soil has been disturbed by
development.

Permeability of this Menfro soil is moderate, and runoff
from cultivated areas is medium. The available water
capacity is high. Shrinking and swelling are moderate.
Reaction ranges from strongly acid to slightly acid in the
subsoil and varies in the surface layer as a result of
liming practices. Natural fertility is medium, and the
organic matter content is moderately low. The surface
layer is friable and easily tilled throughout a wide range
in moisture content. There are no restrictions to root
development.

Most areas of this soil are used for cultivated crops,
pasture, and hay. Many small areas are homesites. This
soil is suited to corn, soybeans, small grains, and to
grasses and legumes for pasture and hay. Where the
soil is cultivated, there is an erosion hazard. Minimum
tillage and suitable crop rotation help prevent excessive
soil loss. In most places, slopes are not long enough to
require terracing. The use of crop residue and barnyard
manure improves fertility and increases water infiltration.

The use of this soil for pasture or hay is also effective
in controlling erosion. Overgrazing or grazing when the
soil is too wet causes surface compaction, excessive
runoff, and poor tilth. Proper stocking, pasture rotation,
timely deferment of grazing, and restricted use during
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wet periods help to keep the pasture and soil in good
condition.

This soil is suited to trees. There are only slight
hazards or limitations for planting or harvesting trees.

This soil is suitable for building sites and septic tank
absorption fields if proper design and installation
procedures are used. Damage from shrinking and
swelling can be reduced by using adequate
reinforcement in footings, basement walls, and floors.
Installing drainage tile around footings helps prevent
excessive wetness around foundations where surface
drainage is poor and gutters fail. Excessive seepage
from sewage lagoons can be prevented by sealing the
bottom of the lagoon. This soil does not have sufficient
strength to support vehicular traffic, but this can be
corrected by adding crushed rock or other suitable
material to the road base. Constructing the subgrade to
shed water, as well as providing side ditches and
culverts, helps prevent damage from frost action.

This soil is in capability subclass lle and woodland
ordination 3o0.

7C—Menfro silt ioam, 5 to 9 percent slopes. This
moderately sloping, well drained soil is on convex
ridgetops. Individual areas are branched and irregular in
shape and range from 10 to 100 acres.

Typically, the surface layer is dark brown silt loam
about 8 inches thick. The subsoil extends to a depth of
about 59 inches. The upper part is brown silt loam, the
middle part is brown silty clay loam, and the lower part is
brown silt loam. The underlying material to a depth of 67
inches or more is dark yellowish brown silt loam. In
some areas on the lower side slopes, gray mottles are in
the lower part of the subsaoil. In other areas the natural
soil has been disturbed by development.

Permeability of this Menfro soil is moderate, and
surface runoff from cultivated areas is medium. The
available water capacity is high. Shrinking and swelling
are moderate. Reaction ranges from neutral to strongly
acid in the subsoil and varies widely in the surface layer
as a result of local liming practices. Natural fertility is
medium, and the organic matter content is moderately
low. The surface layer is friable and easily tilled.

Most areas of this soil are used for cuitivated crops,
hay, and pasture. Many small areas are homesites. This
soil is suited to corn, soybeans, small grains, and
grasses and legumes for hay and pasture. Where this
soil is cultivated, there is an erosion hazard. Terraces,
grassed waterways, minimum tillage, winter cover crops,
and a suitable crop rotation help prevent excessive soil
loss. Proper management of crop residue, green manure
crops, and the addition of barnyard manure improve
fertility, reduce crusting, help to maintain organic matter
content, and increase water infiltration.

The use of the soil for pasture and hay is also
effective in controlling erosion. Overgrazing or grazing
when the soil is too wet, however, causes surface
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compaction, excessive runoff, and poor tilth. Proper
stocking, pasture rotation, timely deferment of grazing,
and restricted use during wet periods help to keep the
pasture and soil in good condition.

This Menfro soil is also suited to orchards and
vineyards (fig. 10).

This soil is suited to trees, and a few small areas
remain in native hardwoods. There are only slight
limitations for planting or harvesting trees.

This soil is suitable for building sites and septic tank
absorption fields if proper design and installation
procedures are used. Damage from shrinking and
swelling can be reduced by adequately reinforcing
footings, basement walls, and floors. Installing drainage
tile around footings helps prevent excessive wetness
around foundations where surface drainage is poor and
gutters fail. Excessive seepage from sewage lagoons
can be prevented by sealing the bottom of the lagoon.
This soil does not have sufficient strength to support
vehicular traffic, but this can be corrected by adding
crushed rock or other suitable material to the base.
Constructing the subgrade to shed water, as well as
providing side ditches and culverts, helps prevent damage
from frost action.

This soil is in capability subclass Ille and woodland
ordination 30.

7D2—Menfro silt loam, 9 to 14 percent slopes,
eroded. This strongly sloping, well drained soil is on
narrow ridgetops and on upper side slopes. Individual
areas are long and narrow or have regular, banded
shapes, and they range from 10 to 80 acres.

Typically, the surface layer is dark yellowish brown silt
loam about 5 inches thick. The subsoil is brown silty clay
loam about 33 inches thick. The underlying material to a
depth of 60 inches or more is brown and dark yellowish
brown silt loam. In some areas on the lower side slopes,
gray mottles are in the lower part of the subsoil. In other
areas the natural soil has been disturbed by
development.

Permeability of this Menfro soil is moderate, and
surface runoff from cultivated areas is rapid. The
available water capacity is high. Shrinking and swelling
are moderate. Reaction ranges from slightly acid to
strongly acid in the subsoil and varies widely in the
surface layer as a result of local liming practices. Natural
fertility is medium, and the organic matter content is low.
The surface layer is friable and easily tilled. It does have
a tendency to crust after hard rains, because the subsoil
is mixed into the surface layer.

Most areas of this soil are farmed. This soil is suited to
small grains and hay and pasture. If the soil is used for
cultivated crops, there is a severe erosion hazard.
Minimum tillage, winter cover crops, and grassed
waterways help prevent erosion damage. Many slopes
are long and smooth enough for terraces and farming on
the contour. Gullies should be shaped and seeded to
grass. Proper management of crop residue and green
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Figure 10.—Vineyards and orchards grow well on Menfro silt loam, 5 to 9 percent slopes.

manure crops help control erosion, maintain and improve
organic matter content and tilth, and increase water
infiltration.

The use of this soil for pasture or hay is very effective
in controlling erosion. Overgrazing should be avoided.
Grazing when the soil is too wet causes surface
compaction, poor tilth, and excessive runoff. Proper
stocking, pasture rotation, timely deferment of grazing,
and restricted use during wet periods help keep the
pasture and soil in good condition.

This soil is suited to trees, and many areas have
stands of timber. There are only slight limitations for
planting or harvesting trees.

This soil is suitable for building sites and septic tank
absorption fields if proper design and installation
procedures are used to overcome the moderate
limitations of slope and shrinking and swelling. Basement
walls, footings, and foundations for dwellings and small

buildings should be adequately reinforced to prevent
structural damage from shrinking and swelling. Drainage
tile installed around footings helps prevent excessive
wetness around foundations where surface drainage is
poor and gutters fail. If sewage distribution lines are
installed across the slope, absorption fields should
function adequately.

This soil does not have sufficient strength to support
vehicular traffic, but this can be overcome by
strengthening the base with crushed rock or other
suitable material. Constructing the subgrade to shed
water, as well as providing side ditches and culverts
helps prevent damage caused by frost action.

This soil is in capability subclass ille and woodland
ordination 3o.

7E2—Menfro silt loam, 14 to 20 percent slopes,
eroded. This moderately steep, well drained soil is on
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dissected side slopes. Individual areas are irregular in
shape and range from 10 to 60 acres.

Typically, the surface layer is brown silt loam about 4
inches thick. The subsoil extends to a depth of about 42
inches. It is dark yellowish brown silt loam in the upper
part and brown silty clay loam in the lower part. The
underlying material to a depth of 60 inches or more is
brown silt loam. In some areas on the lower side slopes,
gray mottles are in the lower part of the subsoil. Also, in
some places, the subsoil is redder in the lower part.

Permeability of this Menfro soil is moderate, and
surface runoff is rapid. The available water capacity is
high. Reaction ranges from slightly acid to medium acid
in the subsoil and varies widely in the surface layer as a
result of local liming practices. Natural fertility is medium,
and the organic matter content is low. The surface layer
is friable and fairly easy to till. It does have a tendency
to crust after heavy rains, because some of the subsoil
is mixed into the surface layer.

Most areas of this soil are used for woodland. This soil
is suited to grasses and legumes for pasture and hay,
but slopes are too steep for regular cultivation. The
erosion hazard is severe. In areas protected by terraces,
however, cultivated crops can be grown in rotation with
pasture and hay without serious erosion damage.
Minimum tillage and terraces that have steep, grassed
backslopes should be used. This soil is highly
susceptible to gullying, and careful design and
maintenance of waterways is critical. The use of crop
residue and barnyard manure improves fertility and
increases water infiltration.

The use of the soil for pasture or hay is also effective
in controlling erosion. Overgrazing or grazing when the
soil is too wet causes surface compaction, excessive
runoff, and poor tilth. Proper stocking, pasture rotation,
timely deferment of grazing, and restricted use during
wet periods help to keep the pasture and soil in good
condition.

This soil is suited to trees. Many areas remain in
native hardwoods, dominately white oak of good quality.
The erosion hazard, equipment limitation, and seedling
mortality are moderate. Roads and skid trails should be
constructed on the contour to minimize the steepness
and length of slope. Seeding disturbed areas may be
necessary after harvesting. In these steep areas, logs
need to be yarded uphill to logging roads or skid trails.
Using planting stock of larger size than usual may be
necessary to achieve better survival.

This soil is suitable for building sites and septic tank
absorption fields, but is severely limited by slope. This
soil can be made suitable for low-density building sites
by extensive site preparation. The cost of such
preparation can be restrictive. Dwellings can be designed
to conform to the slope, but land grading may be
necessary in some areas. Buildings should be properly
designed and reinforced to prevent structural damage
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caused by shrinking and swelling of the soil. Also, rapid
runoff needs to be prevented or diverted.

The use of this soil for local roads and streets is
limited by low strength and frost action. The base needs
to be strengthened with crushed rock or other suitable
material. Constructing the subgrade to shed water, as
well as providing side ditches and culverts helps to
prevent the damage caused by frost action. Some areas
need cutting and filling to modify the steep slope.

This soil is in capability subclass 1Ve and woodland
ordination 3r.

7F—Menfro silt loam, 20 to 30 percent slopes. This
steep, well drained soil is on dissected side slopes.
Individual areas are irregular in shape and range from 10
to 60 acres.

Typically, the surface layer is dark brown silt loam
about 10 inches thick. The subsoil extends to a depth of
60 inches or more. The upper part is dark yellowish
brown silt loam, and the lower part is dark yellowish
brown silty clay loam.

Included with this soil in mapping are small areas of
cherty Goss soils along the upper reaches of
drainageways on hillsides. These inclusions make up
about 5 percent of this unit.

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

Most areas of this soil are in woodland. This soil is
generally not suited to use as cropland and should be
tilled only when necessary for reseeding pastures. When
grasses and legumes are grown, the timely use of
minimum tillage helps prevent severe erosion. Seed
should be planted early enough to establish good ground
cover before the end of the growing season. Nurse
crops can be used to provide cover late in fall and in
winter months until grasses and legumes are
established. Mowing and harvesting hay crops is difficult
because of the steep, uneven slopes.

If this soil is used for pasture, overgrazing should be
avoided. Grazing when the soil is too wet causes surface
compaction, poor tilth, and excess runoff. Proper
stocking, pasture rotation, timely deferment of grazing,
and restricted use during wet periods help keep the
pasture and soil in good condition.

This soil is suited to trees, and most areas have
stands of native hardwoods. Steepness of slope is a
moderate limitation affecting erosion, use of equipment,
and seedling mortality. Roads and skid trails should be
constructed on the contour to minimize the steepness
and length of slope. Seeding disturbed areas may be
necessary after harvesting. In these steep areas, logs
can be yarded uphill to logging roads or skid trails. Using
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planting stock of a larger size than usual may be
necessary to achieve a better rate of plant survival.
Existing stands need selective cutting of undesirable
trees. New stands need protection from fire and
overgrazing. These practices also improve the habitat for
woodland wildlife, especially white-tailed deer and wild
turkey.

This soil is generally not suited to building sites and
septic tank absorption fields because of the steepness
of slope. It is a suitable site, however, for low-density
building if site preparation is extensive. The cost of such
preparation can be restrictive.

This soil is in capability subclass Vle and woodland
ordination 3r.

8C—Winfield silt loam, 5 to 9 percent slopes. This
moderately sloping, moderately well drained soil is on
foot slopes along creek bottoms. Individual areas are
irregular in shape and range from 5 to 30 acres.

Typically, the surface layer is dark brown silt loam
about 7 inches thick. The subsoil extends to a depth of
about 44 inches. The upper part is brown silty clay loam,
and the lower part is light brownish gray and yellowish
brown silty clay loam. The underlying material to a depth
of 60 inches or more is yellowish brown silty clay loam.
In some areas the surface layer is silty clay loam. In a
few areas, gray mottles are not in the lower part of the
subsoil. Also there are some areas with less than 5
percent slopes.

Permeability of this Winfield soil is moderate, and
surface runoff from cultivated areas is medium. The
available water capacity is high, and a seasonal high
water table is at a depth of 2.5 to 4.0 feet during winter
and spring. Shrinking and swelling are moderate.
Reaction ranges from very strongly acid to neutral.
Natural fertility is medium, and the organic matter
content is moderately low. The surface layer is friable
and easily tilled.

Most areas of this soil are used for cultivated crops,
hay, and pasture. This soil is suited to corn, soybeans,
small grains, and grasses and legumes for hay and
pasture. Where this soil is cultivated, there is an erosion
hazard. Terraces, grassed waterways, minimum tillage,
winter cover crops, and a suitable crop rotation help
prevent excessive soil loss. Proper management of crop
residue, green manure crops, and the addition of
barnyard manure improve fertility, reduce crusting, and
increase water infiltration.

The use of this soil for pasture or hay is also effective
in controlling erosion. Overgrazing or grazing when the
soil is too wet, however, causes surface compaction,
excessive runoff, and poor tilth. Proper stocking, pasture
rotation, timely deferment of grazing, and restricted use
during wet periods help to keep the pasture and soil in
good condition.

This soil is suited to trees, and some areas remain in
native hardwoods. It is also suitable for orchards and
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vineyards where it is at a high enough elevation to
escape frost damage in spring. There are only slight
hazards to planting or harvesting trees.

This soil is suitable for building sites and for sewage
lagoons if proper design and installation procedures are
used to overcome wetness and shrinking and swelling.
Footings, foundations, and basement walls should be
adequately reinforced to prevent damage from shrinking
and swelling of the soil. Installing tile drains around
footings helps prevent excessive wetness. Sewage
lagoons will function if the area can be leveled enough
for a site and if soil compaction or special treatment
seals the bottom of the lagoon.

This soil does not have sufficient strength to support
vehicular traffic, but this can be corrected by adding
crushed rock or other suitable material to the road base.
Constructing side ditches and culverts for proper
drainage helps prevent damage caused by frost action.

This soil is in capability subclass llle and woodland
ordination 30.

8D—Winfield silt loam, 9 to 14 percent slopes. This
strongly sloping, moderately well drained soil is mainly
on upper side slopes. Most areas are irregular in shape
and range from 10 to 60 acres.

Typically, the surface layer is brown silt loam about 7
inches thick. The subsoil is about 37 inches thick. The
upper part is brown silty clay foam, and the lower part is
brown, mottled silt loam. The underlying material to a
depth of 60 inches or more is brown, mottled silt loam.
In some areas the surface layer is silty clay loam. In a
few areas, gray mottles are not in the lower part of the
subsoil.

Permeability of this Winfield soil is moderate, and
surface runoff from cultivated soil is rapid. The available
water capacity is high, and a seasonal high water table is
at a depth of 2.5 to 4.0 feet during winter and spring.
Shrinking and swelling are moderate. Reaction ranges
from neutral to medium acid. Natural fertility is medium,
and the organic matter content is mcderately low. The
surface layer is friable, but it does have a tendency to
crust after heavy rains where the subsoil is mixed into
the surface layer.

Most areas of this soil are used for cultivated crops,
hay, and pasture. This soil is suited to corn, soybeans,
and grasses and legumes for pasture and hay. Where
the soil is cultivated, there is a severe erosion hazard.
Terraces, grassed waterways, minimum tillage, and
suitable crop rotation help prevent excessive soil loss.
Terraces with steep grassed backslopes should be used.
Gullying is a serious problem, and waterways require
careful design and maintenance. The use of crop residue
and barnyard manure improves fertility and increases
water infiltration.

The use of the soil for pasture or hay is also effective
in controlling erosion. Overgrazing or grazing when the
soil is too wet causes surface compaction, excessive
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runoff, and poor tilth. Proper stocking, pasture rotation,
timely deferment of grazing, and restricted use during
wet periods help keep the pasture and soil in good
condition.

This soil is suited to trees, and some areas remain in
native hardwoods, dominantly white oak of good quality.
Tree stands need to be improved for timber. There are
only slight hazards or limitations for planting or
harvesting trees.

This soil is suitable for building sites and for sewage
lagoons if proper design and installation procedures are
used to overcome moderate limitations of slope,
shrinking and swelling, and wetness. Dwellings can be
designed to conform to the natural lay of the land. Land
shaping may be necessary in some areas. Shrinking and
swelling can be reduced by adequately reinforcing
footings, foundations, and basement walls. Wetness can
be minimized by installing drainage tile around footings
and foundations. Sewage lagoons will function if slopes
can be modified by grading and if soil compaction or
special treatment seals the bottom of the lagoon. This
soil does not have strength to support vehicular traffic,
but this can be corrected by adding crushed rock or
other adequate material to the road base.

This soil is in capability subclass llle and woodland
ordination 3o.

8E2—Winfield siity clay loam, 14 to 20 percent
slopes, eroded. This moderately steep, moderately well
drained soil is on dissected side slopes. Most areas are
irregular in shape and range from 10 to 60 acres.

Typically, the surface layer is dark grayish brown silt
loam about 5 inches thick. The subsoil extends to a
depth of about 40 inches. It is brown silt loam in the
upper part, brown and dark brown silty clay loam in the
middie part, and strong brown, mottled silty clay loam in
the lower part. The underlying material to a depth of 60
inches or more is dark yellowish brown silty clay loam. In
a few areas gray mottles are not in the lower part of the
subsoil, and in some areas the surface layer is silty clay
loam.

Included with this soil in mapping are small areas of
cherty Goss soils, mostly at the upper reaches of
drainageways. This inclusion makes up less than 5
percent of the unit.

Permeability of this Winfield soil is moderate, and
surface runoff from cultivated areas is rapid. The
available water capacity is high, and a seasonal high
water table is at a depth of 2.5 to 4.0 feet during winter
and spring. Shrinking and swelling are moderate.
Reaction ranges from medium acid to very strongly acid
in the subsoil and varies in the surface layer according to
liming practices. Natural fertility is medium, and the
organic matter content is low. The surface layer is friable
and easily tilled. There are no restrictions to root
development.

Soil survey

Most areas of this soil are used as pasture and
woodland. This soil is suited to grasses and legumes for
pasture and hay. Slopes are too steep for regular
cultivation. In areas protected by terraces, however,
occasional cultivated crops can be grown in rotation with
pasture and hay crops without serious erosion damage.
Terraces that have steep, grassed backslopes and
minimum tillage should be used. Because this soil is
highly susceptible to gullying, design and maintenance of
waterways are critical. The use of barnyard manure and
crop residue improves fertility and increases water
infiltration.

The use of the soil for pasture or hay is also effective
in controlling erosion. Overgrazing or grazing when the
soil is too wet causes surface compaction, excessive
runoff, and poor tilth. Proper stocking, pasture rotation,
timely deferment of grazing, and restricted use during
wet periods help to keep the pasture and soil in good
condition.

This soil is suited to trees, and many areas remain in
native hardwoods, dominantly white oak of good quality.
Erosion hazard, equipment limitation, and seedling
mortality are moderate limitations. Roads and skid trails
should be constructed on the contour to minimize the
steepness and length of slope. Seeding disturbed areas
may be necessary after harvesting. In these steep areas,
logs need to be yarded uphill to logging roads or skid
trails. Using planting stock of larger size than usual may
be necessary to achieve a better rate of plant survival.

This soil is generally unsuitable for building sites and
septic tank absorption fields because of the steepness
of the slope. This soil can be made suitable for building
sites by extensive site preparation, but the high cost of
such preparation can be restrictive.

This soil is in capability subclass Ve and woodland
ordination 3r.

9E—Holstein loam, 14 to 35 percent slopes. This
moderately steep to very steep, well drained soil is on
foot slopes, generally downslope from sandstone
escarpments. Individual areas are long and narrow and
range from 10 to 60 acres.

Typically, the surface layer is very dark grayish brown
loam about 6 inches thick. The next layer is brown and
strong brown loam about 8 inches thick. The subsoil
extends to a depth of about 60 inches. The upper part is
yellowish red, very firm clay loam; the middle part is
strong brown, very firm clay loam; and the lower part is
strong brown, friable sandy clay loam. In some areas
sandstone bedrock is at a depth of 40 to 60 inches.

Permeability of this Holstein soil is moderate. Surface
runoff is rapid, and the hazard of erosion of bare soil is
severe. The available water capacity is high. Shrinking
and swelling are moderate. Reaction ranges from
medium acid to very strongly acid in the subsoil, and it
ranges widely in the surface layer due to local liming
practices. Natural fertility is low, and the organic matter
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content is moderately low. The surface layer is friable
and is easily tilled.

Most areas of this soil are in woodland. This soil is
suited to trees, and most areas have stands of native
hardwoods. Steepness of slope is a moderate limitation
affecting erosion, use of equipment, and seedling
mortality. Roads and skid trails should be constructed on
the contour to minimize the steepness and length of
slope. Seeding disturbed areas may be necessary after
harvesting. In these steep areas logs can be yarded
uphill to logging roads or skid trails. Using planting stock
of a larger size than usual may be necessary to achieve
a better rate of plant survival. Stands also need
protection from fire and overgrazing. These practices
also improve the habitat for woodland wildlife, especially
white-tailed deer, wild turkeys, and squirrels.

This soil is too steep for use as cropland and should
be tilled only when the pasture needs seeding. The
timely use of minimum tillage is necessary to control
erosion. Seed should be planted early enough to
establish good ground cover before the end of the
growing season. Proper stocking, pasture rotation, timely
deferment of grazing, and restricted use during wet
periods keep the pasture and soil in good condition.

This Holstein soil is generally unsuitable for building
sites and septic tank absorption fields because of the
steepness of the slope. This severe limitation can be
difficult to overcome because the cost of preparing the
site for construction and working equipment can be
restrictive.

This soil is in capability subclass Vle and woodland
ordination 3r.

10F—Gasconade-Rock outcrop complex, 15 to 50
percent slopes. This moderately steep to very steep,
shallow, somewhat excessively drained soil is on side
slopes. Individual areas are irregular in shape and range
from 5 to 100 acres. About 70 percent is Gasconade
soil, and about 30 percent is Rock outcrop.

Typically, the surface layer is very dark gray silty clay
loam about 4 inches thick. The subsoil is dark brown,
firm cherty silty clay loam about 11 inches thick.
Limestone bedrock is at a depth of about 15 inches. In a
few places, it is more than 20 inches to bedrock.

Permeability of this Gasconade soil is moderately
slow, and surface runoff is very rapid. The available
water capacity is low. Shrinking and swelling are
moderate. Reaction ranges from mildly alkaline to slightly
acid. The organic matter content is moderate, and
natural fertility is low. Rooting depth is restricted at a
depth of 20 inches or less by bedrock.

Nearly all areas of this Gasconade soil are used for
woodland. They are suited to native redcedar for
fenceposts or furniture manufacturing and to post oak for
firewood. Steep slopes and stones are severe limitations
to the use of equipment, and slope and shallow depth to
bedrock cause moderate seedling mortality and
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windthrow. Roads and skid trails should be located on
the contour. Most timber is harvested as posts or small
logs to offset problems with yarding logs and windthrow
damage. In most places, it is necessary to plant
seedlings by hand using a stock of a larger size than
usual to achieve a better rate of plant survival.

This soil is generally unsuitable for building sites and
septic tank absorption fields because of the steep slope
and shallow depth to bedrock.

This soil is in capability subclass Vlls and woodland
ordination 5d.

11—Dockery silt loam. This nearly level, somewhat
poorly drained soil is on alluvial flood plains along creek
and stream branches. Unprotected areas occasionally
flood for brief durations. Individual areas are generally
long and variable in width and range from 10 to several
hundred acres.

Typically, the surface layer is dark brown silt loam
about 9 inches thick. The underlying material extends to
a depth of 60 inches or more. The upper part is brown
silt loam with dark grayish brown mottles, and the lower
part is grayish brown silt loam with brown mottles. In
some areas the surface layer is thicker.

Included with this soil in mapping are small areas of
well drained Haymond soils and moderately well drained
Kennebec soils. The Haymond soils are on low, narrow
natural levees along the stream channel. The Kennebec
soils are in slightly higher areas bordering uplands. Also
included are some areas of a soil that has been
disturbed by urban and suburban development. These
areas have been covered by soil material from nearby
uplands so that the original surface is buried by several
feet of fill. Total inclusions make up about 5 percent of
the unit.

Permeability of this Dockery soil is moderate, and
surface runoff is slow. The available water capacity is
very high. Reaction ranges from neutral to slightly acid.
Natural fertility is high, and the organic matter content is
moderate. The surface layer is very friable and easily
tilled throughout a wide range in moisture content. Root
development is restricted somewhat in the spring
because the seasonally high water table is at a depth of
1 foot to 3 feet.

Nearly all areas of this soil are used for cultivated
crops, hay, or pasture. It is suited to corn, soybeans,
small grains, and grasses and legumes for hay and
pasture. Wet spots in fields can be corrected by land
grading. Returning crop residue to the soil helps maintain
fertility and tilth. If this soil is used for pasture,
overgrazing and grazing when the soil is too wet should
be avoided. Proper stocking, pasture rotation, and
restricted use during wet periods help to keep the
pasture and soil in good condition.

This soil is suited to trees, although few areas remain
in woodland. Plant competition is a moderate limitation
for planting trees. This can be reduced by site
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preparation that includes prescribed burning or spraying
or cutting.

This soil is generally unsuitable for building sites and
septic tank absorption fields because of occasional
flooding.

This soil is in capability subclass llw and woodland
ordination 30.

12—Kennebec silt loam. This nearly level,
moderately well drained soil is on flood plains of creeks
and stream branches. Areas of this soil are subject to
occasional flooding of brief duration. Individual areas are
irregular in shape and range from 3 to 25 acres.

Typically, the surface layer is very dark gray silt loam
about 11 inches thick. The subsurface layer, about 26
inches thick, is very dark gray silt loam in the upper part
and very dark gray silty clay loam in the lower part. The
underlying material to a depth of 60 inches or more is
dark gray and dark grayish brown silty clay loam. In
some areas, the surface layer and subsurface layer are
thinner. Also, in some areas the underlying material is
browner.

Permeability of this Kennebec soil is moderate, and
surface runoff is slow. The available water capacity is
very high. There is a seasonal water table at a depth of
3 to 5 feet during winter months. Shrinking and swelling
are moderate. Reaction is medium acid or slightly acid.
Natural fertility and the organic matter content are high.
The surface layer is very friable and easily tilled.

Nearly all areas of this soil are used for cultivated
crops. This soil is highly productive and is well suited to
all adapted crops. There are no major problems
associated with farming this soil. Minor management
problems include flooding for brief periods and
streambank cutting.

This soil is suited to trees. However, because of the
high value of this soil for cultivated crops, only a very
few small areas remain in timber. There are no
limitations for planting or harvesting trees.

This soil is generally unsuitable for building sites and
septic tank absorption fields because of occasional
flooding.

This soil is in capability subclass llw and woodland
ordination 20.

13—Auxvasse silt loam. This nearly level, poorly
drained soil is on stream terraces. It is subject to rare
flooding. In some areas along the sides of the terrace,
slopes are short and steep. Individual areas are irregular
in shape and range from 5 to 35 acres.

Typically, the surface layer is brown silt loam about 8
inches thick. The next layer is dominantly pale brown silt

loam. The subsoil extends to a depth of about 40 inches.

It is mottled, firm silty clay and silty clay loam. The
underlying material to a depth of 60 inches or more is
mottled grayish brown and yellowish brown silty clay
loam.

Soil survey

Permeability of this Auxvasse soil is very slow, and
surface runoff is slow. The available water capacity is
moderate. A seasonal high water table is at a depth of 1
foot to 2 feet during winter and spring. The shrink-swell
potential is high. Reaction is strongly acid to very
strongly acid in the subsoil and varies widely in the
surface layer as a result of local liming practices. Natural
fertility and the organic matter content are low. The
surface layer is friable and easily tilled. Root
development is somewhat restricted below 13 inches by
poor aeration.

Most areas of this soil are used for cultivated crops,
hay, and pasture. This soil is suited to corn, soybeans,
small grains, and grasses and legumes for hay and
pasture. Although the available water capacity is
moderate, insufficient soil moisture is often a limitation
for row crops during the summer. High plant populations
of corn and grain sorghum should be avoided. This soil
is quite acid and limited in fertility and requires the
addition of lime and fertilizer to grow crops adequately.
The return of crop residue to the soil or the addition of
manure improves fertility and increases water infiltration.

This soil is suited to pasture and hay crops. Deep-
rooted legumes, such as alfalfa, are generally not suited
to this soil because it has poor internal drainage. Pasture
rotation, proper stocking, and deferred grazing during
wet periods help to keep the pasture and soil in good
condition.

This soil is generally unsuitable for building sites and
septic tank absorption fields because of rare flooding.

This soil is in capability subclass lllw and woodland
ordination 4w.

22F—Gatewood-Gasconade-Crider complex, 15 to
50 percent slopes. This map unit consists of moderately
steep to very steep, well drained and somewhat
excessively drained soils on side slopes. The slopes are
long, and the drainageways are deeply incised into the
landscape. This complex is about 60 percent Gatewood
soils, 20 percent Gasconade soils, 15 percent Crider
soils, and 5 percent other soils. The Gatewood soils are
on the upper side slopes. The Gasconade soils are in
short, steep areas lower on the landscape than the
Gatewood soils. The Crider soils are on foot slopes
lower than the Gasconade soils and are adjacent to the
bottom lands. These soils are so intermingled that they
could not be shown separately at the scale selected for
mapping. Individual areas of this unit range from 15 to
100 acres or more.

Typically, the Gatewood soil has a surface layer of
very dark grayish brown silt loam about 2 inches thick.
The subsoil is about 22 inches thick. The upper part is
brown, firm silty clay, and the lower part is strong brown,
firm clay. Hard limestone bedrock is at a depth of 24
inches. In some places, the surface layer is cherty. Also
in some places, the subsoil is redder.
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Typically, the Gasconade soil has a surface layer of
very dark gray silty clay loam about 4 inches thick. The
subsoil is dark brown, firm cherty silty clay loam.
Limestone bedrock is at a depth of 15 inches.

Typically, the Crider soil has a surface layer of dark
brown silt loam about 7 inches thick. The subsoil
extends to a depth of 60 inches or more. The upper part
is brown and strong brown, firm silty clay loam, and the
lower part is reddish brown, firm silty clay loam.

Included with this complex in mapping are small areas
of cherty Goss soils, mainly on upper side slopes and
heads of drainageways. This inclusion makes up less
than 5 percent of the unit.

Permeability is slow in the Gatewood soil, moderately
slow in the Gasconade soil, and moderate in the Crider
soil. Surface runoff in this complex is very rapid. The
available water capacity is very low in the Gatewood and
Gasconade soils and high in the Crider soil. Reaction
ranges from neutral to mildly alkaline in the Gatewood
and Gasconade soils and from medium acid to strongly
acid in the Crider soil. Natural fertility is low in this unit.
Most areas of this complex have some chert or
limestone fragments on the surface.

These soils are suited to trees, and nearly all areas
are in woodland. The hazard of erosion, limitations to the
use of equipment, seedling mortality, hazard of
windthrow, and plant competition are moderate to
severe. These limitations indicate the need for careful
design and construction of roads and skid trails. In these
steep areas logs can be yarded uphill to logging roads
and skid trails. Proper management of ground cover and
seeding disturbed areas help to control erosion. The rate
of seedling survival can be increased by using planting
stock of a larger size than usual in areas where
reinforcement planting is needed. The windthrow hazard
can be reduced by lighter, less intensive, and more
frequent thinnings of stands too dense for maximum
growth.

Many areas of Gatewood and Crider soils can be
improved as habitat for wildlife, especially deer, grouse,
and wild turkeys, by making openings in the hardwood
forest canopy. Selective harvest of mature timber is
effective.

The Crider soil can be cleared and used for pasture if
erosion is carefully controlled. Minimum tillage is
necessary to prevent severe erosion of pastures seeded
with grasses and legumes. Overgrazing should be
avoided. Most existing pastures need renovation and
brush control.

These soils are generally unsuitable for building sites
and septic tank absorption fields because they are
severely limited by steep slopes and shallowness to
bedrock. These soils are suitable for low-density building
if site preparation is extensive, but the cost of such
preparation can be restrictive.
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This complex is in capability subclass Vlls, and the
woodland ordination is 5¢ for Gatewood soils, 5d for
Gasconade soils, and 3r for Crider soils.

24D2—Keswick silt loam, 9 to 14 percent slopes,
eroded. This strongly sloping, moderately well drained
soil is on upper side slopes. Individual areas are irregular
in shape and range from 20 to 100 acres.

Typically, the surface layer is brown silt loam about 3
inches thick. The subsoil extends to a depth of about 60
inches. The upper part is dark yellowish brown silty clay
loam; the middle part is strong brown, mottled, firm clay
loam; and the lower part is strong brown, mottled, firm
clay. In some areas the surface layer is darker, and the
subsoil does not have gray mottles in the upper part.

Included with this soil in mapping are some small
areas of moderately well drained Crider soils. Also
included are cherty Goss soils on lower side slopes.
Total inclusions make up about 1 to 5 percent of the
unit.

Permeability of this Keswick soil is slow, and surface
runoff from cultivated areas is rapid. The available water
capacity is moderate. A seasonal water table is at a
depth of 1 foot to 3 feet during winter and spring. The
shrink-swell potential is high. Reaction ranges from
medium acid to strongly acid in the upper part of the
subsoil and varies widely in the surface layer due to local
liming practices. Natural fertility is low, and the organic
matter content is moderately low. The surface layer is
friable and fairly easily tilled. It does, however, have a
tendency to crust after hard rains, especially in areas
where the plow layer contains subsoil material. Root
development is restricted below a depth of about 25
inches by the clayey glacial till.

Most areas of this soil are in pasture, hay, or
woodland. This soil is suited to cultivated crops if erosion
is carefully controlled. Minimum tillage, winter cover
crops, and grassed waterways help to prevent serious
erosion. Slopes that are long and smooth enough can be
terraced and farmed on the contour. Proper
management of crop residue and green manure crops
help to control erosion, maintain and improve organic
matter content and tilth, and increase water infiltration.

The use of this soil for pasture or hay is also effective
in controlling erosion. Overgrazing or grazing when the
soil is too wet, however, causes surface compaction,
poor tilth, and excessive runoff. Proper stocking, pasture
rotation, timely deferment of grazing, and restricted use
during wet periods help keep the pasture and soil in
good condition.

This soil is suited to trees, and many areas remain in
native hardwoods, dominately white oak of good quality.
There are only slight limitations for planting trees. The
windthrow hazard is moderate, but it can be avoided by
frequent, light thinning of the stand.

This Keswick soil is suited to building sites and
sewage lagoons, but wetness and the high shrink-swell
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potential are severe limitations. Basements, foundations,
and footings should be properly designed and reinforced
to prevent damage from shrinking and swelling. Drainage
tile should be installed around footings to help prevent
damage caused by excessive wetness. Sewage lagoons
will function adequately if the area can be leveled
enough for a site. If this is not feasible, the sewage
should be piped to adjacent areas where the soils are
more suitable. This soil does not have sufficient strength
to support vehicular traffic, but this can be overcome by
strengthening the base material with crushed rock or
other suitable material. Side ditches and culverts can
provide proper drainage to help prevent damage from
frost action and shrinking and swelling.

This soil is in capability subclass IVe and woodland
ordination 4c.

27C—Armster silt loam, 5 to 9 percent slopes. This
moderately sloping, moderately well drained soil is on
upper side slopes on uplands. Individual areas are long
and narrow and range from 10 to 50 acres.

Typically, the surface layer is very dark grayish brown
silt loam about 7 inches thick. The subsurface layer is
about 7 inches of dark grayish brown silt loam. The
subsoil extends to a depth of about 48 inches. The
upper part is brown, mottled silt loam; the middle part is
brown, mottled, firm clay; and the lower part is yellowish
brown, mottled, firm clay. The underlying material to a
depth of 60 inches or more is grayish brown and dark
yellowish brown clay. In eroded areas, the surface layer
is silty clay loam. Also, in some areas the surface layer
is lighter colored, and the subsoil has a few gray mottles
in the lower part.

Permeability of this Armster soil is moderately slow,
and surface runoff from cultivated areas is medium. The
available water capacity is moderate. A seasonal high
water table is at a depth of 2.5 to 4.0 feet during winter
and spring. The shrink-swell potential is high. Reaction
ranges from medium acid to very strongly acid in the
subsoil and varies widely in the surface layer as a result
of local liming practices. Natural fertility is medium, and
the organic matter content is moderately low. The
surface layer is friable and easily tilled throughout a wide
range in moisture content.

Most areas of this soil are used for cultivated crops,
hay, and pasture. This soil is suited to corn, soybeans,
and grasses and legumes for hay and pasture. Where
this soil is cultivated, there is an erosion hazard.
Terraces, grassed waterways, minimum tillage, and
suitable crop rotations help prevent excessive soil loss.
The use of crop residue and barnyard manure improves
fertility and increases water infiltration.

The use of this soil for pasture and hay is also
effective in controlling erosion. Overgrazing or grazing
when the soil is too wet, however, causes compaction,
excessive runoff, and poor tilth. Proper stocking, pasture
rotation, timely deferment of grazing, and restricted use

Soil survey

during wet periods help keep the pasture and soil in
good condition.

This soil is suited to trees. There are only slight
limitations to planting or harvesting trees.

This soil is suited to building sites and sewage
lagoons. The high shrink-swell potential is a severe
limitation for dwellings. Foundations and footings should
be adequately reinforced to prevent structural damage.
Drainage tile should be installed around footings to
prevent damage from excessive wetness. Sewage
lagoons will function adequately if the area can be
leveled. Less sloping areas can be selected or sewage
can be piped to adjacent areas where the soils are more
suitable for lagoons. The bottom of the lagoon may need
sealing to prevent seepage. This soil does not have
sufficient strength to support vehicular traffic, but this
can be overcome by strengthening the base material
with crushed rock or other suitable material. Side ditches
and culverts can provide proper drainage to help prevent
damage from frost action and shrinking and swelling.

This soil is in capability subclass llle and woodland
ordination 4o.

31C—Hatton siit loam, 5 to 9 percent slopes. This
moderately sloping, moderately well drained soil is on
the crests of narrow, rounded ridgetops. Individual areas
are long and narrow and range from 10 to several
hundred acres.

Typically, the surface layer is dark brown silt loam
about 5 inches thick. The subsurface layer is brown silt
loam about 5 inches thick. The subsoil extends to a
depth of 38 inches. The upper part is yellowish brown silt
loam and firm silty clay loam; the middle part is dark
brown, firm silty clay loam; and the lower part is strong
brown, firm silty clay loam. The underlying material to a
depth of 67 inches or more is strong brown and
yellowish red, very firm clay loam.

Included with this soil in mapping are small areas of
poorly drained Marion soils on nearly level ridgetops and
some areas of strongly sloping Keswick soils on narrow
ridge points. Total inclusions make up about 5 percent of
the unit.

Permeability of this Hatton soil is very slow, and
surface runoff is medium. The available water capacity is
moderate. A seasonal high water table is at a depth of
1.5 to 3.0 feet during winter and spring. Shrinking and
swelling is moderate. Reaction ranges from medium acid
to very strongly acid in the subsoil and varies widely in
the surface layer due to local liming practices. Natural
fertility is medium, and the organic matter content is
moderately low. The surface layer is friable and easily
tilled throughout a wide range in moisture content. Root
development is restricted somewhat by the compactness
of the lower subsoil.

Most areas of this soil are used for cultivated crops,
pasture, and hay, but some areas remain in woodland.
This soil is suited to corn, soybeans, small grains, and
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grasses and legumes for hay and pasture. Where the
soil is cultivated, there is an erosion hazard. In many
areas short, complex slopes make terracing difficult.
Minimum tillage, winter cover crops, and crop rotations
that include hay and pasture crops are effective in
controlling erosion. Although the available water capacity
is moderate, insufficient soil moisture is often a limitation
for row crops during the summer. High plant populations
of corn and grain sorghum should be avoided. In its
natural state, this soil is quite acid and limited in fertility
and requires the addition of lime and fertilizer. The return
of crop residue to the soil and the regular addition of
barnyard manure improve fertility and increase water
infiltration.

The use of this soil for pasture or hay is also effective
in controlling erosion. Overgrazing or grazing when the
soil is too wet, however, causes surface compaction,
excessive runoff, and poor tilth. Proper stocking, pasture
rotation, timely deferment of grazing, and restricted use
during wet periods help to keep the pasture and soil in
good condition.

This soil is suited to trees, and many areas remain in
native hardwoods, dominately of good quality white oak.
There are no major limitations for planting or harvesting
trees.

This soil is suited to building sites and sewage lagoons
if proper design and installation procedures are used to
overcome wetness and the moderate shrink-swell
potential. Damage from shrinking and swelling can be
reduced by adequately reinforcing footings, foundations,
and basement walls and installing drainage tile around
footings to prevent damage caused by excessive
wetness. Waste disposal can be handled by sewage
lagoons, if the area can be leveled. This soil does not
have sufficient strength to support vehicular traffic, but
this can be overcome by strengthening the base material
with crushed rock or other suitable material. Side ditches
and culverts can provide proper drainage to help prevent
damage from frost action.

This soil is in capability subclass llle and woodland
ordination 4c.

34E—Lindley loam, 14 to 20 percent slopes. This
moderately steep, well drained soil is on dissected,
uneven side slopes. Individual areas are irregular in
shape and range from 10 to 100 acres.

Typically, the surface layer is very dark grayish brown
loam about 3 inches thick. The subsurface layer is light
yellowish brown loam about 7 inches thick. The subsoil
extends to a depth of about 37 inches. The upper part is
yellowish brown, firm clay, and the lower part is strong
brown, firm clay. The underlying material to a depth of
60 inches or more is mottled, strong brown and grayish
brown, firm clay loam.

Included with this soil in mapping are a few areas of
cherty Goss soils along deep drainageways.
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Permeability of this Lindley soil is moderately slow,
and the available water capacity is moderate. Surface
runoff is rapid. Shrinking and swelling are moderate.
Reaction ranges from medium acid to extremely acid in
the subsoil and varies in the surface layer due to local
liming practices. Natural fertility is low, and the organic
matter content is moderately low. The surface layer is
friable.

Most areas of this soil are in woodland. This soil is
suited to trees, and most areas have stands of native
hardwoods, mainly good quality white oaks. Steep slopes
are moderate limitations that increase the hazard of
erosion and restrict the use of equipment for planting
and harvesting trees. These limitations can be overcome
to some extent by the timely use of equipment when the
topsoil is dry and firm or in winter when the ground is
frozen. Roads and skid trails should be constructed on
the contour. In these steep areas, logs can be yarded
uphill. Proper management of ground cover helps to
prevent erosion. It may be necessary to seed disturbed
areas after harvesting is completed. Most existing tree
stands need selective cutting and thinning of undesirable
trees. New timber stands need protection from fire and
grazing. These practices also improve the habitat for
woodland wildlife, especially white-tailed deer and wild
turkey.

This soil is too steep for use as cropland and should
be tilled only when the pasture needs reseeding. The
timely use of minimum tillage is necessary to control
erosion. Seed should be planted early enough to
establish good ground cover before the end of the
growing season. Proper stocking, pasture rotation, timely
deferment of grazing, and restricted use during
prolonged wet periods help keep the pasture and soil in
good condition.

This soil is generally unsuitable for building sites and
septic tank absorption fields because of the steep
slopes. The cost of designing and preparing the site for
construction can be restrictive.

This soil is in capability subclass Vle and woodland
ordination 4c.

35B—Mexico silt loam, 1 to 5 percent slopes. This
gently sloping, somewhat poorly drained soil is on broad
upland divides. Individual areas are irregular in shape
and range from 50 to 200 acres.

Typically, the surface layer is very dark grayish brown
silt loam about 7 inches thick. The subsurface layer is
brown silt loam about 6 inches thick. The subsoil is
about 18 inches thick. The upper part is dark grayish
brown, mottled, firm silty clay loam, and the lower part is
grayish brown, mottled, firm silty clay. The underlying
material to a depth of 70 inches or more is mottled, dark
yellowish brown and grayish brown, firm silty clay loam.
In some places, the original surface layer has been
eroded away, and the present surface layer is silty clay
loam or silty clay subsoil material. In other places the
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very dark grayish brown surface layer is more than 10
inches thick.

Included with this soil in mapping are some small
areas of moderately well drained Hatton soils on narrow
ridge points. Total inclusions make up 1 to 5 percent of
the unit.

Permeabiltiy of this Mexico soil is very slow, and
surface runoff from cultivated areas is medium. The
available water capacity is high. A seasonal high water
table is at a depth of 1 foot to 2 feet during winter and
spring. The shrink-swell potential is high. Reaction
ranges from medium acid to very strongly acid in the
subsoil and varies widely in the surface layer due to local
liming practices. Natural fertility and the organic matter
content are moderate. The surface layer is friable and
easily tilled throughout a fairly wide range in moisture
content. It does, however, have a tendency to crust or
puddle after hard rains, especially in areas where the
plow layer contains subsoil material. Root development
is restricted somewhat by the silty clay subsoil.

Most areas of this soil are used for cultivated crops,
hay, and pasture. This soil is suited to corn, soybeans,
small grains, and grasses and legumes for hay and
pasture. If the soil is used for cultivated crops, there is
an erosion hazard. Minimum tillage, winter cover crops,
and grassed waterways help prevent excessive soil loss.
Most areas have slopes that are long and smooth
enough to be terraced and farmed on the contour.
Returning crop residue to the soil or the regular addition
of other organic material improves fertility, reduces
crusting, and increases water infiltration.

The use of the soil for pasture or hay is also effective
in controlling erosion. Overgrazing or grazing when the
soil is too wet, however, causes surface compaction,
excessive runoff, and poor tilth. Proper stocking, pasture
rotation, timely deferment of grazing, and restricted use
during wet periods help to keep the pasture and soil in
good condition.

This soil is suited to trees. A few small areas are in
native hardwoods. Seedling mortality and windthrow are
moderate concerns in planting and harvesting trees.
Using special planting stock of a larger size than usual
may be necessary to achieve a better rate of plant
survival. Lighter, less intensive, and more frequent
thinning of stands may be necessary to reduce
windthrow.

This soil is suited to building sites, but the high shrink-
swell potential and wetness are severe limitations.
Damage from shrinking and swelling can be reduced by
adequately reinforcing footings, foundations, and
basement walls, and excessive wetness can be
prevented by installing drainage tile around footings.
Sewage lagoons will function adequately if the area can
be leveled. This soil does not have sufficient strength to
support vehicular traffic, but this can be corrected by
strengthening the base with crushed rock or other
suitable material. Side ditches and culverts can provide

Soil survey

proper drainage to help prevent damage from shrinking
and swelling and frost action.

This soil is in capability subclass lle and woodland
ordination 4c.

37—Marion silt loam. This nearly level, somewhat
poorly drained soil is on narrow ridgetops. Individual
areas are irregular in shape and range from 5 to 20
acres.

Typically, the surface layer is brown silt loam about 7
inches thick. The subsurface layer is light brownish gray
silt loam about 6 inches thick. The subsoil, which
extends to a depth of about 44 inches, is brown, mottled,
firm silty clay in the upper part, and grayish brown,
mottled, firm silty clay loam in the lower part. The
underlying material to a depth of 60 inches or more is
grayish brown, mottled, friable silty clay loam.

Included with this soil in mapping are some small
areas of moderately well drained Hatton soils.

Permeability of this Marion soil is very slow, and
surface runoff is slow. The available water capacity is
moderate. A perched water table is at a depth of 1 foot
to 2 feet during winter and spring. Reaction ranges from
medium acid to very strongly acid in the subsoil and
varies widely in the surface layer due to local liming
practices. Natural fertility is low, and the organic matter
content is moderately low. The surface layer is friable
and easily tilled. Root development is restricted
somewhat by the wet, heavy-textured subsoil.

Most areas of this soil are used for cultivated crops,
hay, or pasture. This soil is suited to corn, soybeans,
small grains, and grasses and legumes for hay and
pasture. Deep-rooted legumes, such as alfalfa, do not
grow weli on this soil because of poor internal drainage.
Although the available water capacity is moderate,
insufficient soil moisture is often a limitation for row
crops during the summer. High plant populations of corn
and grain sorghum should be avoided. In its natural
state, this soil is quite acid and low in fertility and
requires the addition of lime and fertilizer. The return of
crop residue to the soil or the addition of other organic
matter improves fertility and increases water infiltration.

This soil is suited to pasture and hay crops.
Overgrazing or grazing during wet periods causes
surface compaction and poor water infiltration. Pasture
rotation, proper stocking, timely deferment of grazing,
and restricted use during wet periods help keep the
pasture and soil in good condition.

This soil is suited to trees, but the use of equipment is
severely limited and plant competition, seedling mortality,
and windthrow are moderate. Tree seeds, cuttings, and
seedlings survive and grow well if competing vegetation
is controlled or removed. This can be accomplished by
site preparation or by prescribed burning or spraying or
cutting. Wetness can be overcome by scheduling
equipment to be used when the topsoil is dry and firm or
in winter when the ground is frozen. Ridging the soil and
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planting on ridges increase seedling survival. Lighter,
less intensive, more frequent thinning of stands may be
necessary to reduce windthrow.

This soil is suited to building sites and sewage lagoons
but is severely limited for dwellings by wetness and high
shrink-swell potential. Areas of this soil that are used for
building sites should be adequately drained. Foundations
and footings should be adequately reinforced to prevent
damage from shrinking and swelling. Drainage tile should
be installed around footings to help prevent damage
from excessive wetness. Sewage lagoons can function
adequately. This soil does not have sufficient strength to
support vehicular traffic, but this can be overcome by
strengthening the base with crushed rock or other
suitable material. Also, proper drainage with well-
compacted, raised roadbeds, as well as side ditches and
culverts, help prevent damage from shrinking and
swelling and frost action.

This soil is in capability subclass [llw and woodland
ordination 5w.

40—Westerville silt loam. This nearly level,
somewhat poorly drained soil is on low stream terraces.
It is subject to rare flooding for very brief periods.
individual areas are irregular in shape and range from 5
to 20 acres.

Typically, the surface layer is brown silt loam about 7
inches thick. The next layer is brown silt loam about 6
inches thick. A buried subsurface layer is dark grayish
brown and grayish brown silt loam about 24 inches thick.
The underlying material to a depth of 60 inches or more
is light brownish gray silt loam and loam.

Permeability of this Westerville soil is moderate, and
surface runoff is slow. The available water capacity is
very high. A seasonal high water table is at a depth of 1
foot to 3 feet during late winter and early spring.
Reaction ranges from slightly acid to strongly acid
throughout the profile except where limed. The surface
layer is very friable and easily tilled throughout a wide
range in moisture content. Natural fertility is high, and
the organic matter content is moderately low.

Most areas of this soil are used for cultivated crops,
hay, and pasture. This soil is suited to corn, soybeans,
small grains, and grasses and legumes for hay and
pasture. Wetness can be overcome to some extent by
surface drainage and by building diversions to prevent
water from higher elevations from running down onto the
soil. The return of crop residue to the soil helps to
maintain fertility and tilth.

This soil is suited to pasture or hay. Overgrazing or
grazing when the soil is too wet causes surface
compaction and poor tilth. Proper stocking, pasture
rotation, and restricted use during wet periods help to
keep the pasture and soil in good condition.

This soil is generally unsuitable for building sites and
septic tank absorption fields because of rare flooding.
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This soil is in capability subclass llw and woodiand
ordination 20.

41—Freeburg silt loam. This nearly level, somewhat
poorly drained soil is on high stream terraces. Low areas
are subject to rare flooding. In most areas slopes are
short and steep along the escarpment of the terrace.
Individual areas are irregular in shape and range from 5
to 25 acres.

Typically, the surface layer is brown silt loam about 10
inches thick. The subsoil is about 50 inches thick. It is
brown silty clay loam.

Permeability of this Freeburg soil is moderately slow,
and surface runoff is slow. The available water capacity
is high. A seasonal high water table is at a depth of 1.5
to 3.0 feet during winter and spring. Shrinking and
swelling are moderate. Reaction ranges from medium
acid to very strongly acid in the subsoil and varies widely
in the surface layer due to local liming practices. Natural
fertility is medium, and the organic matter content is
moderately low. The surface layer is very friable and
easily tilled throughout a fairly wide range in moisture
content.

Most areas of this soil are used for cultivated crops,
hay, and pasture. This soil is suited to corn, soybeans,
small grains, and grasses and legumes for hay and
pasture. The return of crop residue to the soil helps
maintain fertility and tilth. If this soil is used as pasture,
overgrazing and grazing when the soil is too wet should
be avoided. Proper stocking, pasture rotation, and
restricted use during wet periods help to keep the
pasture and soil in good condition.

This soil is suited to trees, although few areas remain
in woodland. There are only slight limitations for planting
or harvesting trees.

This soil is generally unsuitable for building sites and
septic tank absorption fields because flooding is rare.

This soil is in capability subclass liw and woodland
ordination 30.

43—Cedargap silt loam. This nearly level, somewhat
excessively drained soil is on narrow bottom land along
small streams. Most areas are subject to occasional
flooding. Individual areas are long and narrow and range
from 3 to 20 acres.

Typically, the surface layer is dark brown silt loam
about 5 inches thick. The subsurface layer is about 30
inches of dark brown very cherty loam. The underlying
material to a depth of 60 inches or more is brown very
cherty loam. In some places, the surface layer is cherty
loam or cherty silt loam.

Permeability of this Cedargap soil is moderately rapid,
and surface runoff is slow. The available water capacity
is low. Reaction is neutral. Natural fertility is low, and the
organic matter content is moderate. The surface layer is
friable and easily tilled except where it contains chert
within plow depth.
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Most areas of this soil are cleared and used for
pasture. This soil is suited to cultivated crops where soil
areas are large enough for equipment use. Because of
the low available water capacity, corn and soybeans are
less suited to this soil than small grains.

The soil is suited to grasses and legumes for pasture
and hay. The main concerns in pasture management are
proper stocking, pasture rotation, and restricted use
during wet periods.

This soil is suited to trees. Some areas that are too
small or narrow for cultivation remain in native
hardwoods. Plant competition and seedling mortality are
moderate. Seedlings survive and grow well in most years
if competing vegetation is controlled or removed. This
can be accomplished by site preparation or by
prescribed burning or spraying or cutting. Using special
planting stock of a larger size than usual may be
necessary to achieve a better rate of plant survival.

This soil is generally unsuitable for building sites and
septic tank absorption fields because of occasional
flooding.

This soil is in capability subclass llls and woodland
ordination 3f.

44—Sensabaugh silt loam. This nearly level, well
drained soil is on flood plains along creeks and stream
branches. This unit is subject to occasional flooding of
very brief duration. Individual areas are generally long
and narrow and range from 5 to 50 acres.

Typically, the surface layer is dark brown silt loam
about 5 inches thick. The subsoil is brown silt loam
about 25 inches thick. The underlying material to a depth
of 60 inches or more is dark reddish brown very cherty
loam in the upper part, and brown very cherty sandy clay
loam in the lower part. In some places, the surface layer
has up to 15 percent coarse fragments.

Included with this soil in mapping are small areas of
Cedargap and Haymond soils. The cherty Cedargap soils
generally border the main stream channel, and the
noncherty Haymond soils border the surrounding
uplands. These inclusions make up about 5 percent of
the unit.

Permeability of this Sensabaugh soil is moderately
rapid, and surface runoff is slow. Reaction ranges from
neutral to medium acid. The available water capacity is
moderate. A seasonal high water table is at at depth of 4
to 6 feet during winter and spring. Natural fertility is
medium, and the organic matter content is moderately
low. The surface layer is friable and easy to till
throughout a wide range in moisture content (fig. 11).

Most areas of this soil are used for cultivated crops,
hay, and pasture. This soil is suited to corn, soybeans,
small grains, and grasses and legumes for hay and
pasture. When this soil is used for cuitivated crops,
supplemental irrigation is needed in most years to obtain
optimum yields. Returning crop residue to the soil or the
regular addition of other organic material improves
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Figure 11.—A profile of Sensabaugh silt loam.
Sensabaugh soils are on stream bottoms
bordering steep, rocky upland areas. They are
typically underlain by gravel deposits, which
are used locally for road materials.

fertility and increases the water holding capacity. Proper
stocking and deferment of grazing during wet periods
help to keep the soil and pasture in good condition.

This soil is suited to trees, although only a few small
areas remain in woodland. Plant competition is a severe
limitation that can be overcome through site preparation
or by prescribed burning or spraying or cutting.

This soil is generally unsuitable for building sites and
septic tank absorption fields because of occasional
flooding.

This soil is in capability class | and woodland
ordination 20.

48A—Weller silt loam, 0 to 2 percent slopes. This
nearly level, moderately well drained soil is on high
terraces. Individual areas are irregular in shape and
range from 25 to more than 100 acres.
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Typically, the surface layer is dark grayish brown silt
loam about 7 inches thick. The subsurface layer is
grayish brown silty clay loam about 4 inches thick. The
subsoil extends to a depth of about 48 inches. The
upper part is brown, mottled silty clay loam; the middle
part is grayish brown and yellowish brown silty clay; and
the lower part is grayish brown silty clay loam. The
underlying material to a depth of 60 inches or more is
grayish brown, mottled silty clay loam. In some places,
the surface layer is silty clay loam.

Included with this soil in mapping are small areas of
poorly drained Edinburg soils in shallow depressions.
Also included are some small sandy mounds. Total
inclusions make up 2 to 5 percent of the unit.

Permeability and surface runoff of this Weller soil are
slow. The available water capacity is high. A seasonal
high water table is at a depth of 2 to 4 feet during winter
and spring months. The shrink-swell potential of the
subsoil is high. Reaction is strongly acid to slightly acid
in the subsoil and varies widely in the surface layer as a
result of local liming practices. Natural fertility is medium,
and the organic matter content is moderately low. The
surface layer is friable.

Nearly all areas of this soil are used for cultivated
crops, hay, and pasture. This soil is suited to corn,
soybeans, small grains, and grasses and legumes for
hay and pasture. Crops on these soils show a good
response to irrigation. Spring tillage is often delayed
because of wetness.

Overgrazing or grazing during wet periods causes
surface compaction and poor tilth. Proper stocking,
pasture rotation, and restricted use during wet periods
help to keep the pasture and soil in good condition.

This soil is suited to trees, although very few small
areas remain in woodland. Seedling mortality and
windthrow hazard are severe. Using special planting
stock of a larger size than usual may be necessary to
achieve a better rate of plant survival. Lighter, less
intensive, more frequent thinning of stands may be
necessary to reduce windthrow damage.

This soil is suited to building sites and sewage
lagoons, but wetness and high shrink-swell potential are
severe limitations for dwellings. Damage from shrinking
and swelling can be minimized by adequately reinforcing
footings, foundations, and basement walls. Wetness can
be reduced by installing drainage tile around footings
and foundations. Waste disposal can be adequately
handled with sewage lagoons. This soil does not have
sufficient strength to support vehicular traffic, but this
can be corrected by strengthening the base material with
crushed rock or other suitable material. Constructing
roads on raised, well-compacted fill material and
installing adequate side ditches and culverts helps
prevent damage from shrinking and swelling and frost
action.

This soil is in capability subclass llw and woodland
ordination 4c.
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48B—Weller silt loam, 2 to 5 percent slopes. This
gently sloping, moderately well drained soil is on the
crests of upland divides. Individual areas have irregular,
branched shapes and range from 10 to 100 acres.

Typically, the surface layer is dark brown silt loam
about 10 inches thick. The subsoil extends to a depth of
63 inches or more. The upper part is dark yellowish
brown, mottled silty clay loam and silty clay; the middle
part is mottled, brown, yellowish brown, light brownish
gray, and gray silty clay loam; and the lower part is
brown, mottled silt loam.

Included with this soil in mapping are small areas of
Winfield soils around the outer edge of some ridges.
They have more clay in the subsoil than the Weller soil
and make up less than 5 percent of the unit.

Permeability of this Weller soil is slow, and surface
runoff is medium. The availabie water capacity is high. A
seasonal high water table is at a depth of 2 to 4 feet
during winter and spring. The shrink-swell potential of the
subsoil is high. Reaction ranges from strongly acid to
medium acid in the subsoil and varies widely in the
surface layer due to local liming practices. Natural fertility
is medium, and the organic matter content is moderately
low. The surface layer is friable and easily tilled.

Most areas of this soil are used for cultivated crops,
pasture, and hay. This soil is suited to corn, soybeans,
small grains, and grasses and legumes for hay and
pasture. If this soil is used for cultivated crops, there is
an erosion hazard. Minimum tillage, winter cover crops,
and grassed waterways help prevent excessive soil loss.
The return of crop residue to the soil or the regular
addition of other organic matter improves fertility,
reduces crusting, and increases water infiltration.

The use of the soil for pasture or hay is also effective
in controlling erosion. Overgrazing or grazing when the
soil is too wet, however, causes surface compaction,
excessive runoff, and poor tilth. Proper stocking, pasture
rotation, timely deferment of grazing, and restricted use
during wet periods help to keep the pasture and soil in
good condition.

This soil is suited to trees. Seedling mortality and
windthrow hazard are severe. Using a special planting
stock of a larger size than usual may be necessary to
achieve a better rate of plant survival. Lighter, less
intensive, more frequent thinning of stands may be
necessary to reduce windthrow damage.

This soil is suitable for building sites and sewage
lagoons if proper design and installation procedures are
used to overcome the severe limitations of wetness and
high shrink-swell potential. Damage from shrinking and
swelling can be minimized by adequately reinforcing
footings, foundations, and basement walls. Installing
drainage tile around footings helps prevent damage from
excessive wetness. Sewage lagoons are suitable for
waste disposal if the site can be leveled. This soil does
not have sufficient strength to support vehicular traffic,
but this can be corrected by strengthening the base
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material with crushed rock or other suitable material.
Side ditches and culverts can provide proper drainage
that helps prevent damage from shrinking and swelling
and frost action.

This soil is in capability subclass llle and woodland
ordination 4c.

48C—Weller siit loam, 5 to 9 percent slopes. This
moderately sloping, moderately well drained soil is
mainly on upper side slopes and ridgetops. Individual
areas have irregular, branched shapes and range from 5
to 150 acres.

Typically, the surface layer is dark brown silt loam
about 6 inches thick. The subsoil is silty clay loam about
30 inches thick. The upper part is mottled brown, dark
yellowish brown, and dark grayish brown; the middle part
is dark brown; and the lower part is pale brown. The
underlying material is yellowish brown silt loam about 24
inches thick.

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

Most areas of this soil are used for cultivated crops,
hay, and pasture. This soil is suited to corn, soybeans,
small grains, and grasses and legumes for hay and
pasture. If this soil is used for cultivated crops, there is
an erosion hazard. Minimum tillage, winter cover crops,
and grassed waterways help to control erosion. A few
areas have slopes that are long and smooth enough to
be terraced and farmed on the contour. Returning crop
residue to the soil or the regular addition of other organic
material improves fertility, reduces crusting, and
increases water infiltration.

The use of this soil for pasture or hay is also effective
in controlling erosion. Overgrazing or grazing when the
soil is too wet, however, causes surface compaction,
excessive runoff, and poor tilth. Proper stocking, pasture
rotation, timely deferment of grazing, and restricted use
during wet periods help keep the pasture and soil in
good condition (fig. 12).

This soil is suited to trees. Seedling mortality and
windthrow hazard are severe. Using a special planting
stock of a larger size than usual may be necessary to
achieve better stands. Lighter, less intensive, more
frequent thinning of stands may be necessary to reduce
windthrow damage.

This soil is suited to building sites, but the high shrink-
swell potential and wetness are severe limitations.
Damage from shrinking and swelling can be reduced by
adequately reinforcing footings, foundations, and
basement walls. Wetness can be reduced by installing
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drainage tile around footings and foundations. Waste
disposal can be adequately handled by sewage lagoons,
if the area can be leveled. This soil does not have
sufficient strength to support vehicular traffic, but this
can be corrected by strengthening the base material with
crushed rock or other suitable material. Side ditches and
culverts can provide proper drainage that helps prevent
damage from shrinking and swelling and frost action.

This soil is in capability subclass llle and woodland
ordination 4c.

54C—Harvester-Urban land complex, 2 to 9
percent slopes. This map unit consists of areas of
Urban land and gently sloping to moderately sloping
Harvester soil on upland ridges and upper side slopes. It
is 50 to 65 percent Harvester soil and 20 to 35 percent
Urban land. Individual areas are generally rectangular
and range from 20 to 100 acres. The Urban land areas
and Harvester soil are so intermingled or so small in size
that they could not be shown separately at the scale
selected for mapping.

This Harvester soil formed in silty loess materials, the
upper 20 to 40 inches of which has been transported
and shaped by earthmoving equipment. Typically, the
Harvester soil has a surface layer of brown silt loam
about 2 inches thick. Below this, to a depth of about 31
inches, are alternating layers of multicolored silt loam
and silty clay loam. Underlying this fill material to a depth
of 67 inches or more is part of an older silty soil. It is
dark yellowish brown in the upper part and brown in the
lower part. In some areas, the disturbed material is
deeper than 40 inches. Also, there are small areas of
undisturbed soil.

Included with this complex in mapping, and making up
less than 5 percent of the unit, are areas of moderately
well drained soils on narrow stream bottoms. These soils
also formed partly in disturbed fill.

The Urban land part of the unit is covered by streets,
parking lots, buildings, and other structures that obscure
or alter the soils so that classification is not practical.

The permeability of the Harvester soil is moderately
slow. The available water capacity is high. Shrinking and
swelling are moderate. The organic matter content is
low, and natural fertility is medium. Reaction ranges from
neutral to medium acid in all layers.

The Harvester soil is used for parks, open space,
building sites, lawns, and gardens. It is well suited to
grasses, flowers, vegetables, trees, and shrubs. in some
places, soil compaction is caused by heavy equipment.
The existence of this problem and the best method of
handling it need to be determined by onsite investigation.
Soil erosion is a serious hazard during construction if the
disturbed soils are left bare for a considerable length of
time.

The Harvester soil is moderately limited for building
sites by shrinking and swelling. Footings, foundations,
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Figure 12.—Qrchardgrass hay on a narrow ridgetop of Weller silt loam, 5 to 9 percent slopes. Goss cherty silt loam is on the

wooded side slopes.

and basement walls should be adequately reinforced to
prevent damage from shrinking and swelling. Waste
disposal is generally handled by commercial systems.
Using adequate base material and constructing the
subgrade to shed water as well as providing side ditches
and culverts help prevent damage to local roads and
streets from low strength and frost action.

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

54D—Harvester-Urban land complex, 9 to 14
percent slopes. This map unit consists of areas of
strongly sloping Harvester soil on side slopes and Urban
land. It is 60 to 75 percent Harvester soil and 15 to 25
percent Urban land. Individual areas range from 5 to 30
acres. The Harvester soil and Urban land areas are so
intermingled, or so small in size, that they could not be
shown separately at the scale selected for mapping.

Harvester soils formed in silty loess materials, of which

the upper 20 to 40 inches has been transported and
shaped by earthmoving equipment. Typically, the upper
37 inches of the profile is alternating layers of
multicolored silt loam and silty clay loam. Underlying this
fill material and extending to a depth of 60 inches or
more is part of an older soil. It is dark brown silty clay
loam. In some places, the disturbed material is deeper
than 40 inches. Also, there are small areas of
undisturbed soils.

The Urban land part of the unit is covered by streets,
parking lots, buildings, and other structures that obscure
or alter the soils so that classification is not practical.

Included with this complex in mapping, and making up
2 to 5 percent of the unit, are small disturbed areas of
moderately well drained soils on narrow stream bottoms.

This Harvester soil has moderately slow permeability.
The available water capacity is high. Shrinking and
swelling are moderate. The organic matter content is
low, and natural fertility is medium. Reaction ranges from
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neutral to medium acid in all layers. Surface runoff from
bare soil is rapid.

This Harvester soil is used for parks, open space,
building sites, lawns, and gardens. It is suited to grasses,
flowers, trees, and shrubs. In some places, soil
compaction is caused by heavy equipment. The
existence of this problem and the best method of

handling it need to be determined by onsite investigation.

Soil erosion is a serious hazard during construction if the
disturbed soils are left bare for a considerable time.

This Harvester soil is moderately limited for building
sites because of slope and shrinking and swelling.
Footings, foundations, and basement walls need to be
adequately reinforced to prevent damage from shrinking
and swelling. Waste disposal is generally handled by
commercial systems. Using adequate base material and
constructing the subgrade to shed water as well as
providing side ditches and culverts help prevent damage
to local roads and streets from low strength and frost
action.

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

62—Edinburg silty clay loam. This nearly level,
poorly drained soil is on high terraces. Ponding after
heavy rains is common. Individual areas are irregular in
shape and range from 10 to about 200 acres.

Typically, the surface layer is very dark gray silty clay
loam about 4 inches thick. The subsurface layer is silty
clay loam about 16 inches thick. It is very dark gray in
the upper part and black in the lower part. The subsoil is
about 24 inches thick. It is dark grayish brown, mottled,
firm silty clay in the upper part and grayish brown,
mottled, firm silty clay loam in the lower part. The
underlying material to a depth of 60 inches or more is
light olive gray, firm silty clay loam.

Permeability and surface runoff are slow. The available
water capacity is high. A seasonal high water table is
near or above the surface during spring. The shrink-swell
potential is high. Reaction ranges from medium acid to
neutral in the subsoil and varies widely in the surface
layer due to local liming practices. Natural fertility is high,
and the organic matter content is moderate. The surface
layer is friable.

Nearly all areas of this soil are used for cultivated
crops. This soil is suited to corn, soybeans, small grains,
and grasses and legumes for hay and pasture. The
erosion hazard is slight. The return of crop residue to the
soil or the regular addition of other organic material
improves fertility and increases water infiltration.

This soil is suitable for building sites and sewage
lagoons if proper design and installation procedures are
used to overcome ponding and the high shrink-swell
potential. Footings and foundations should be
adequately reinforced on well-compacted and raised soil
to prevent damage from shrinking and swelling. Installing
drainage tile around footings and foundations helps
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prevent damage from excessive wetness. Sewage
lagoons will function if adequate surface drainage is
provided. Constructing roads on well compacted fill
material with adequate base material and providing side
ditches and culverts help prevent damage from low
strength and ponding.

This soil is in capability subclass liw. It is not assigned
to a woodland ordination.

63B—Herrick silt loam, 2 to 5 percent slopes. This
gently sloping, somewhat poorly drained soil is on broad
upland divides. Individual areas are generally long,
straight ridgetops and range from 10 to 200 acres.

Typically, the surface layer is very dark grayish brown
silt loam about 9 inches thick. The subsurface layer is
very dark grayish brown and dark grayish brown silt loam
about 13 inches thick. The subsoil extends to a depth of
about 60 inches. The upper part is brown and dark
grayish brown, mottled silty clay loam, and the lower part
is brown, mottled silty clay loam. In a few small areas,
glacial material is within 40 inches of the surface.

Included with this soil in mapping, and making up less
than 5 percent of the unit, are small areas of moderately
well drained Weller soils that have somewhat steeper
slopes.

Permeability of this Herrick soil is moderately slow.
Surface runoff is slow. The available water capacity is
very high. A seasonal high water table is at a depth of 1
foot to 3 feet during the spring. The shrink-swell potential
is high. Reaction ranges from medium acid to strongly
acid in the subsoil and varies widely in the surface layer
due to local liming practices. Natural fertility is high, and
the organic matter content is moderate. The surface
layer is friable and easily tilled throughout a fairly wide
range in moisture content.

Most areas of this soil are used for cultivated crops.
This soil is suited to corn, soybeans, smal! grains, and
grasses and legumes for hay and pasture. If the soil is
used for cultivated crops, there is an erosion hazard.
Minimum tillage, winter cover crops, and grassed
waterways help prevent excessive soil loss. In some
areas slopes are long and smooth enough to be terraced
and farmed on the contour. The return of crop residue to
the soil or the regular addition of other organic material
improves fertility and increases water infiltration.

The use of this soil for pasture and hay is also
effective in controlling erosion. Overgrazing should be
avoided. Proper stocking, pasture rotation, and restricted
use during wet periods help keep the pasture and soil in
good condition.

This soil is suitable for building sites and sewage
lagoons if proper design and installation procedures are
used to overcome wetness and the high shrink-swell
potential. Damage from shrinking and swelling can be
reduced by adequately reinforcing footings, foundations,
and basement walls. Wetness can be reduced by
installing drainage tile around footings and foundations.
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Sewage lagoons are suitable if the site can be leveled.
This soil does not have sufficient strength to support
vehicular traffic, but this can be corrected by
strengthening the base with crushed rock or other
suitable material. Side ditches and culverts can provide
proper drainage to help prevent damage from shrinking
and swelling and frost action.

This soil is in capabitity subclass lle. It is not assigned
to a woodland ordination.

67E—Menfro silt loam, karst, 5 to 20 percent
slopes. This moderately sloping to moderately steep,
well drained soil is in areas that contain numerous
sinkholes. Topographically, a sinkhole is a depression
that varies in depth from a small indentation of a few
feet to a maximum of 100 feet or more. Most of them
vary in depth from 10 to 30 feet. They range in area from
a few square yards to an acre or more. The most
common form is a funnel-shaped depression, but there
are variations. Individual areas of this unit are irregular in
shape and range from 5 to 20 acres.

Typically, the surface layer is brown silt loam about 4
inches thick. The subsoil is about 38 inches thick. It is
dark yellowish brown silt loam in the upper part and
brown silty clay loam in the lower part. The underlying
material to a depth of 60 inches or more is brown silt
loam. In some areas, limestone bedrock outcrops in the
bottom of the sinkholes.

Permeability of this Menfro soil is moderate, and
surface runoff is medium to rapid. The available water
capacity is high. Shrinking and swelling are moderate.
Reaction ranges from slightly acid to medium acid in the
subsoil. Natural fertility is medium, and the organic
matter content is moderately low.

Most areas of this soil are in woodland or pasture.
Some areas are used for low-density housing. This soil is
suitable for cultivated crops in areas where the sinkholes
are not so deep and numerous that they hinder the use
of farm equipment. The main concern for farming is the
limitation placed on equipment use by the size and
number of sinkholes as well as slope and the hazard of
erosion. Erosion can be controlled by minimum tillage
and a suitable cropping system. Wet spots on the
bottom of some sinkholes are a concern.

The use of this soil for pasture and hay is effective in
controlling erosion. Overgrazing should be avoided.
Proper stocking, pasture rotation, and restricted use
during wet periods help to keep the pasture and soil in
good condition.

This soil is well suited to trees, and many areas have
stands of native hardwoods. Woodland is probably the
best use in those areas where the number and size of
the sinkholes restrict the use of farm equipment. Most
stands need selective cutting to thin them and remove
undesirable trees. They also need protection from fire
and grazing. These practices also improve the habitat for
woodland wildlife, especially white-tailed deer and turkey.
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This soil is suitable for building sites, particularly the
moderately sloping areas between sinkholes. A detailed
onsite investigation is needed, however. Some areas of
this Menfro soil are suitable for septic tank absorption
fields, mainly the less sloping areas between the
sinkholes. There is a potential danger, however, of
poliuting the ground water if sewage seeps into the
sinkholes. Because sinkholes are a geologic rather than
a soil problem, anyone considering urban development.
of these areas should consider a geologic investigation.

This soil is in capability subclass Ve and woodland
ordination 30.

70—Booker clay. This nearly level, very poorly
drained, very slowly permeable soil is along low-lying
drainageways and in broad depressional areas on the
Missouri River flood plains. Most areas are subject to
frequent flooding when the Missouri River approaches
flood stage. Ponding after heavy rains is common.
Individual areas are generally long and range from 5 to
several hundred acres.

Typically, the surface layer is very dark gray, firm clay
about 12 inches thick. The subsoil is about 25 inches
thick. It is very dark gray, firm clay in the upper part and
dark gray, firm clay in the lower part. The underlying
material to a depth of 60 inches or more is dark gray,
firm clay. A few areas have a silt loam or very sandy
loam overwash.

Permeability of this Booker soil is very slow. Surface
runoff is very slow, and ponding after rain is common.
The available water capacity is moderate. The high water
table fluctuates from 6 inches above to 1 foot below the
surface during winter, spring, and early summer months.
The shrink-swell potential is high. Reaction is neutral to
mildly alkaline. Natural fertility is medium, and the
organic matter content is moderate. The surface layer is
firm and rather difficult to till. It also has a tendency to
crust or puddle after hard rains. Root development is
restricted by poor aeration and the high water table.

Most areas of this soil are used for row crops, mainly
soybeans and wheat, and it is best suited to this use.
Because of wetness during spring and fall, row crops
that require a short growing season are best suited to
this soil. Tillage is difficult, and seedbeds should be
prepared when the soil is at optimum moisture content.
Artificial drainage is important to the success of a crop.

Mixtures of pasture and hay plants that contain water-
tolerant varieties do well on this soil. Deep-rooted
legumes are poorly suited because of the high water
table. Timely deferment of grazing during wet periods
and proper stocking help to keep the pasture and soil in
good condition.

This soil is suited to water-tolerant trees. A few areas
remain in timber. Equipment limitation, seedling mortality,
windthrow hazard, and plant competition are severe.
Equipment operation should be limited to periods when
the soil is dry or frozen. Ridging the soil and planting
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larger than usual stock on the ridges help achieve a
better rate of survival. Lighter, less intensive thinning of
stands reduces windthrow. Prescribed burning or
spraying or cutting reduces plant competition.

This soil is generally unsuitable for building sites and
septic tank absorption fields because of frequent
flooding.

This soil is in capability subclass lllw and woodland
ordination 4w.

71—Waldron silty clay. This nearly level, somewhat
poorly drained soil is along low-lying drainageways and
in depressional areas on the river flood plains. Runoff
from higher areas causes ponding after heavy rains.
Most areas of this soil are protected by levees but may
flood if a levee breaks or if runoff is received from
adjacent areas. Individual areas are generally long and
variable in width and range from 5 to 100 acres or more.

Typically, the surface layer is very dark grayish brown,
firm silty clay about 6 inches thick. The underlying
material to a depth of 60 inches or more is grayish
brown and dark grayish brown, mottled, firm silty clay. In
some places, there is a sandy substratum from 40 to 60
inches. Also, in a few areas the surface layer is silty clay
loam.

Included with this soil in mapping are small areas of
the somewhat poorly drained Blake soils and the
moderately well drained Haynie soils. They are on
narrow ridges and low natural levees and make up about
5 percent of the unit.

Permeability and surface runoff are slow. The available
water capacity of this Waldron soil is moderate. A
fluctuating high water table is at a depth of 1 foot to 3
feet during winter, spring, and early summer. The shrink-
swell potential is high. Reaction ranges from slightly acid
to moderately alkaline. Natural fertility is medium, and
the organic matter content is moderate. The surface
layer is firm and rather difficuit to till. It also has a
tendency to crust or puddle after heavy rains. Root
development is restricted to some extent by poor
aeration.

Nearly all areas of this soil are used for row crops.
This soil is suited to soybeans, corn, and small grains
(fig. 13). Tillage is difficult because of wetness and the
high clay content. Scheduling tillage operations during
periods of optimum moisture and removing excess water
by proper drainage are important to successful cropping.

Mixtures of pasture and hay plants that contain water-
tolerant varieties grow well on this soil. The timely
deferment of grazing during wet periods helps to keep
pastures in good condition.

This soil is generally unsuitable for building sites and
septic tank absorption fields because of rare flooding.

This soil is in capability subclass llw and woodland
ordination 2c.

72—Blake silty clay loam. This nearly level,
somewhat poorly drained soil is along shallow
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drainageways and on low natural levees on the Missouri
River flood plain. Most areas of this soil are protected by
levees but may flood if a levee breaks or runoff is
received from adjacent areas. Individual areas are
generally long and narrow and range from 5 to 100
acres or more.

Typically, the surface layer is very dark grayish brown
silty clay loam about 8 inches thick. The underlying
material to a depth of 60 inches or more is dark grayish
brown silty clay loam with thin strata of silty clay and
very fine sandy loam. In some areas there are sandy
substrata at some depth between 40 and 60 inches.

Included with this soil in mapping are small areas of
lighter-textured Haynie soils on narrow ridges and small
areas of heavier-textured Waldron soils in low, narrow
drainageways. Also included on narrow natural levees
are areas of a soil that is less than 40 inches deep to
sand. Total inclusions make up less than 10 percent of
the unit.

Permeability of this Blake soil is moderate. The
available water capacity is high, and surface runoff is
slow. Shrinking and swelling in the surface layer are
moderate. Reaction ranges from neutral to moderately
alkaline. Natural fertility is high, and the organic matter
content is moderately low. The surface layer is friable
and fairly easy to till. it does have a tendency to crust
after hard rains. Root development is restricted by a
fluctuating high water table at a depth of 2 to 4 feet
during winter and spring.

Nearly all areas of this soil are used for row crops.
This soil is suited to corn, soybeans, small grains, and
grasses and legumes for hay and pasture. Surface
drainage is required in low areas. Tillage is not usually a
problem but should be delayed in the spring until the soil
has had a chance to dry out.

This soil is suited to pasture or hay, although few
areas are used for this. Overgrazing or grazing when the
soil is too wet causes surface compaction and poor tilth.
Proper stocking and restricted use during wet periods
help keep the pasture and soil in good condition.

This soil is generally unsuitable for building sites and
septic tank absorption fields because of rare flooding.

This soil is in capability class I. It is not assigned to a
woodland ordination.

73—Haynie silt loam. This nearly level, well drained
soil is on broad natural levees of river flood plains. Most
areas of this soil are protected by levees but may flood if
a levee breaks or runoff is received from adjacent areas.
Individual areas are generally wide and long and range
from 10 to 200 acres or more.

Typically, the surface layer is very dark grayish brown
silt loam about 10 inches thick. The underlying material
is dark grayish brown very fine sandy loam to a depth of
about 52 inches, and it is stratified grayish brown loamy
very fine sand to a depth of 60 inches or more. In some
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Figure 13.—Soybeans growing on somewhat poorly drained Waldron silty clay.

areas the surface layer is loam or silty clay loam. Some
places also have a substratum that ranges from very fine
silt to loamy fine sand.

Included with this soil in mapping are areas of
somewhat poorly drained Blake soils in depressions and
coarser-textured Carr soils on slightly higher ridges.
These soils make up about 2 to 10 percent of the unit.

Permeability of this Haynie soil is moderate, and
surface runoff is slow. The available water capacity is
very high. The organic matter content is moderately low,
and natural fertility is high. Reaction ranges from neutral
to moderately alkaline. The surface layer is friable and
very easily tilled.

Nearly all areas of this soil are used for row crops.
This soil is suited to corn, soybeans, small grains, and
grasses and legumes for hay and pasture. Where this
soil is protected from flooding, there are no real
limitations for agricultural uses.

This soil is generally unsuitable for building sites and
septic tank absorption fields because of rare flooding.

This soil is in capability class | and woodland
ordination 20.

74—Carr fine sandy loam. This nearly level, well
drained soil is on narrow ridges and high natural levees
of the Missouri River flood plains. Most areas of this soil
are protected by levees but may flood in case a levee
breaks or runoff is received from adjacent areas.
Individual areas are generally long and finger-shaped
and usually range from 5 to 100 acres.

Typically, the surface layer is dark grayish brown fine
sandy loam about 15 inches thick. The underlying
material to a depth of 60 inches or more is dark grayish
brown fine sandy loam in the upper part and pale brown
fine sand in the lower part. In some areas the surface
layer is loam or silt loam.

Included with this soil in mapping are small acreages
of slightly heavier-textured Haynie soils in lower areas
and the coarser-textured Hodge soils on slightly higher
rounded mounds (fig. 14). Also included are areas of a
soil that has a silty clay loam surface layer less than 10
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inches thick underlain by sand. Inclusions make up about
15 percent of the unit.

Permeability of this Carr soil is moderately rapid, and
surface runoff is slow. The available water capacity is
moderate. The organic matter content is low, and natural
fertility is medium. Reaction is moderately alkaline. The
surface layer is friable and very easily tilled.

Most areas of this soil are used for row crops. Where
irrigated, this soil is suited to corn, soybeans, small
grains, and grasses and legumes. Where irrigation is not
used, grain sorghum or alfalfa produces the best results.
The center-pivot and traveling-gun irrigation systems are
best suited to this soil. The moderately rapid permeability
makes irrigation by flooding impractical.

Wind erosion in the winter months is also a
management problem on this soil. This is best controlled
by planting a cover crop after fall harvest and using only
spring plowing or minimum tillage for summer crops.

This soil is suited to pasture or hay. Because the
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surface layer is fine sandy loam, however, overgrazing
guickly destroys grass stands. Proper stocking and
restricted use during summer months help maintain good
pastures.

A few frequently flooded areas of this soil are best
used for woodland. Wildlife also use these areas for
protection and cover. Deer, rabbits, squirrels, and quail
are generally abundant. There are only slight limitations
for planting or harvesting trees.

This soil is generally unsuitable for building sites and
for septic tank absorption fields because of rare flooding.

This soil is in capability subclass Ils and woodland
ordination 30.

75—Hodge loamy fine sand. This nearly level,
somewhat excessively drained soil is in broad areas on
river banks and on narrow natural levees. Most areas
are subject to frequent flooding. Individual areas are
irregular in shape and range from 5 to 100 acres.

Figure 14.—The taller corn in the foreground is growing on Carr fine sandy loam. The poorer stand of corn in the middle.of the
field is in a droughtier area of Hodge loamy fine sand. White areas in the background where the corn has failed are on

inclusions of sand commonly found in the Hodge map unit.
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Typically, the surface layer is dark brown loamy fine
sand about 7 inches thick. The underlying material to a
depth of 60 inches or more is stratified, brown, grayish
brown, and dark grayish brown fine sand, very fine sand,
very fine sandy loam, and loamy fine sand. In some
areas, the surface layer is fine sand.

Included with this soil in mapping are small areas of
the somewhat poorly drained Blake soils. They are in
depressional areas and narrow drains and make up
about 5 percent of the unit.

Permeability of this Hodge soil is rapid, and surface
runoff is slow. The available water capacity is low. The
organic matter content is low, and natural fertility is
medium. Reaction is mildly alkaline throughout. The
surface layer is very friable and easily tilled throughout a
wide range in moisture content.

Nearly all leveed areas of this soil are used for row
crops. Because of the coarse textures and low available
water capacity, this soil is not well suited to cultivated
crops. Irrigation, however, can greatly improve the
productivity of this soil. Because of rapid permeability,
irrigation by flooding is impractical, and frequent irrigation
is necessary for best results. Grain sorghum and alfalfa
respond well to irrigation on this soil.

Wind erosion and the low level of organic matter are
also common management problems. Wind erosion can
be reduced by using only spring plowing or minimum
tillage for summer crops or planting a cover crop after
the fall harvest. The organic matter content can be
increased by application of manure or plowing under a
crop, such as sudangrass, for green manure.

When irrigation and heavy equipment are used, soil
compaction can become a problem. This can restrict
root penetration and reduce yields, but occasional deep
cultivation helps to overcome it.

This soil is suited to trees and to woodland wildlife
habitat. Areas unprotected from flooding are best used
for this purpose. Seedling mortality is moderate. Using a
special planting stock of larger size than usual may be
necessary to achieve a better rate of plant survival. Deer
and small game are also well suited to this environment.

Unleveed areas of this soil are generally unsuitable for
building sites and septic tank absorption fields because
of frequent flooding.

This soil is in capability subclass lllw and woodland
ordination 1s.

76—Haynie-Blake complex. This map unit consists of
nearly level, well drained and somewhat poorly drained
soils on the Missouri River flood plains. It is 50 to 60
percent Haynie soils and 40 to 50 percent Blake soils.
Some areas of this soil are protected by levees but may
flood in case of a levee break. Individual areas range
from 20 to several hundred acres. The Haynie soils are
on natural levees. The Blake soils are along narrow
drainageways. These soils are so intermingled, or so
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small in size, that they could not be shown separately at
the scale selected for mapping.

Typically, the Haynie soil has a surface layer of very
dark grayish brown silt loam about 10 inches thick. The
underlying material is dark grayish brown very fine sandy
loam and grayish brown loamy very fine sand to a depth
of 60 inches or more.

Typically, the Blake soil has a surface layer of very
dark grayish brown silty clay loam about 8 inches thick.
The underlying material to a depth of 60 inches or more
is dark grayish brown silty clay loam with thin strata of
coarser and finer material. In some areas the surface
layer is loam or silt loam.

Included with these soils in mapping are some areas
of a soil that is less than 40 inches deep to sand. This
inclusion makes up less than 5 percent of the unit.

Permeability of the Haynie and Blake soils is
moderate, and surface runoff is slow. The available
water capacity is very high in the Haynie soil and high in
the Blake soil. A seasonal high water table is at a depth
of 2 to 4 feet in the Blake soil during winter and spring.
Reaction ranges from slightly acid to mildly alkaline.
Natural fertility is high in both soils. The organic matter
content is moderately low.

Most areas of these soils are in woodland. These soils
are well suited to trees. There are only slight limitations
for planting and harvesting trees. Areas of these soils
are also well suited to woodland wildlife habitat. It grows
especially well on the Haynie soil.

These soils are suited to corn, soybeans, small grains,
and grasses and legumes for hay and pasture. Most
areas need protection from flooding. The low-lying areas
of the Blake soil need surface drainage.

The soils in this unit are generally unsuitable for
building sites because of occasional flooding.

This complex is in capability class I, and the woodland
ordination for Haynie soils is 20 and for Blake soils is 10.

77—Hodge-Blake complex. This map unit consists of
nearly level, somewhat excessively drained and
somewhat poorly drained soils on the Missouri River
flood plain. It is 50 to 60 percent Hodge soils, 30 to 40
percent Blake soils, and about 5 to 10 percent other
soils. Individual areas range from 40 to several hundred
acres. Most areas are subject to frequent flooding. The
Hodge soils are on natural levees and alluvial fans. The
Blake soils are in narrow, low drainageways. These soils
are so intermingled, or so small in size, that they could
not be shown separately at the scale selected for
mapping.

Typically, the Hodge soil has a surface layer of dark
brown loamy fine sand about 7 inches thick. The
underlying material is stratified brown fine sand and dark
brownish gray very fine sandy loam in the upper part and
brown loamy fine sand and grayish brown fine sand in
the lower part. In some areas, the surface layer is fine
sand.
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Typically, the Blake soil has a surface layer of very
dark grayish brown silty clay loam about 8 inches thick.
The underlying material to a depth of about 60 inches or
more is stratified dark grayish brown silty clay loam.

Included with these soils in mapping are areas of
some soils that are stratified throughout with clayey, silty,
and sandy material. Also included are some areas of
sand. Total inclusions make up 5 to 10 percent of the
unit.

Permeability is rapid in the Hodge soil and moderate in
the Blake soil. The available water capacity is low in the
Hodge soil and high in the Blake soil. Reaction ranges
from neutral to moderately alkaline in both soils.

Nearly all areas of these soils are in woodland. These
soils are well suited to trees. Most stands need
improvement for maximum yields. Seedling mortality is
moderate on the Hodge soil. Using a special planting
stock of a larger size than usual may be necessary to
achieve a better rate of plant survival.

These soils are generally unsuitable for cultivated
crops or for building sites because of frequent flooding.

This complex is in capability subclass Illw, and the
woodland ordination for Hodge soils is 1s and for Blake
soils is 10.

79—Dupo silt loam. This nearly level, somewhat
poorly drained soil is on alluvial fans and outwash areas
on river flood plains. It is subject to frequent flooding.
Individual areas are irregular in shape and range from 5
to more than 100 acres.

Typically, the surface layer is dark brown silt loam
about 10 inches thick. The substratum is mottled, dark
brown silt loam about 10 inches thick. The next 16
inches is a buried surface layer that is very dark grayish
brown, firm silty clay loam in the upper part and very
dark gray, firm silty clay in the lower part. The underlying
material to a depth of 60 inches or more is firm, dark
gray clay. In some places, the buried surface layer is
less than 20 inches deep.

Included with this soil in mapping are small areas of
moderately permeable Dockery soils on high spots. This
inclusion makes up 5 percent of the unit.

Permeability and surface runoff are slow. The available
water capacity of this Dupo soil is high. A seasonal high
water table is at a depth of 1 foot to 3 feet during winter
and spring. The shrink-swell potential is high. Reaction
ranges from slightly acid to medium acid throughout.
Natural fertility is high, and the organic matter content is
moderately low. The surface layer is very friable and
easily tilled throughout a wide range in moisture content.

Nearly all areas of this soil are used for cultivated
crops. This soil is suited to corn, soybeans, small grains,
and grasses and legumes for hay and pasture. Wet
spots in the field can be corrected by land grading and
smoothing. Returning crop residue to the soil helps
maintain fertility and tilth. If this soil is used for pasture,
overgrazing and grazing when the soil is too wet should
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be avoided. Proper stocking, pasture rotation, and
restricted use during wet periods help to keep the
pasture and soil in good condition.

This soil is generally unsuitable for building sites and
septic tank absorption fields because of frequent
flooding.

This soil is in capability subclass Illw. It is not assigned
to a woodland ordination.

80—Portage clay. This nearly level, very poorly
drained soil is along low-lying drainageways and broad
depressional areas on the Mississippi River flood plain.
Most areas occasionally flood when the Mississippi River
overflows its banks. Ponding after heavy rain is common.
Individual areas are generally long and broad and range
from 10 to 900 acres or more.

Typically, the surface layer is black, firm clay about 4
inches thick. The subsurface layer, about 10 inches
thick, is very dark gray, firm clay in the upper part and
very dark grayish brown, firm clay in the lower part. The
subsoil extends to a depth of 75 inches or more. It is
dark gray, firm clay in the upper part and dark grayish
brown clay in the lower part.

Permeability and surface runoff are very siow. Ponding
after rain is common. The available water capacity is
moderate. A fluctuating high water table is near the
surface or ponded during winter, spring, and early in
summer. The shrink-swell potential is very high. Reaction
ranges from medium acid to very strongly acid in the
subsoil and varies widely in the surface layer due to local
liming practices. Natural fertility is medium, and the
organic matter content is moderate. The surface layer is
firm and rather difficult to till. It also has a tendency to
crust or puddie after hard rains. Root development is
restricted by poor aeration.

Nearly all areas of this soil are used for row crops.
This soil is dominantly cropped to soybeans and wheat,
for which it is best suited. Row crop varieties that require
a short growing season are best suited to the wet spring
and fall. Tillage is difficult, and seedbeds should be
prepared when the soil is at optimum moisture content.
Drainage by means of surface ditching or land leveling
and the timely scheduling of tillage operations are
important in the success of the crop.

Mixtures of pasture and hay plants that contain water-
tolerant varieties grow well on this soil. Timely deferment
of grazing during wet periods helps to keep the pasture
and soil in good condition.

This soil is suited to water-tolerant trees. A few areas
remain in woodland. Equipment limitation, seedling
mortality, windthrow hazard, and plant competition are
severe. Equipment should be operated when the soil is
dry or frozen. Ridging the soil and planting larger than
usual stock on the ridges help achieve a better rate of
plant survival. Lighter, less intensive thinning of stands
reduces windthrow. Prescribed burning or spraying or
cutting reduces plant competition.
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This soil is generally unsuitable for building sites and
septic tank absorption fields because of occasional
flooding.

This soil is in capability subclass Illw and woodland
ordination 4w.

81—Haymond silt loam. This nearly level, well
drained soil is on alluvial flood plains along rivers and
stream branches. Most areas are subject to occasional
flooding for brief periods. Individual areas are generally
long and variable in width and range from 10 to 75
acres.

Typically, the surface layer is dark grayish brown silt
loam about 10 inches thick. The substratum is brown silt
loam to a depth of 60 inches or more. In some places,
the surface layer is thicker and darker.

Included with this soil in mapping are a few areas of
somewhat poorly drained Dockery soils in shallow
depressions. Also included are some areas of
Sensabaugh soils that contain more sand or coarse
fragments than the Haymond soil. These areas generally
are narrow bands along stream channels or in the upper
reaches of narrow drainageways. Total inclusions make
up about 10 percent of the unit.

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

Nearly all areas of this soil are used for row crops.
This soil is suited to corn, soybeans, small grains, and
grasses and legumes for hay and pasture. There are no
major agricultural problems associated with this soil.
Minor problems include occasional flooding for brief
periods and streambank cutting.

This soil is suited to trees, although only a few areas
that are too small or inaccessible to be practical for
farming remain in woodland. Plant competition is
moderate. It can be reduced by site preparation or by
prescribed burning or spraying or cutting.

This soil is generally unsuitable for building sites and
septic tank absorption fields because of occasional
flooding.

This soil is in capability subclass llw and woodland
ordination 1o.

82—Chequest silt loam. This nearly level, poorly
drained soil is on low natural levees on the Mississippi
River flood plain. Most areas are subject to occasional
flooding. Individual areas are irregular in shape and
range from 10 to 25 acres.

Typically, the surface layer is very dark grayish brown
silt loam about 10 inches thick. The subsurface layer is
very dark grayish brown silty clay loam about 10 inches
thick. The subsoil is about 40 inches thick. It is dark
grayish brown, firm silty clay in the upper part and dark
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grayish brown, firm silty clay loam in the lower part.
Some areas have a lighter colored overwash on the
surface.

Permeability of this Chequest soil is moderately slow,
and surface runoff is slow. The available water capacity
is moderate. A seasonal high water table is at a depth of
1 foot to 3 feet during late winter and early spring. The
shrink-swell potential is high. Reaction is medium acid to
strongly acid in the subsoil and varies widely in the
surface layer due to local liming practices. Natural fertility
is medium, and the organic matter content is moderate.
The surface layer is friable and easily tilled when the soil
is dried out in the spring.

Most areas of this soil are used for cultivated crops.
This soil is suited to soybeans, corn, small grains, and
grasses and legumes for hay and pasture. Artificial
drainage is needed. Wet spots can be eliminated by land
grading and shaping.

Mixtures of pasture and hay plants that contain water-
tolerant varieties do well on this soil. Deep-rooted
legumes, such as alfalfa, generally do not grow well
because of the high water table. Proper stocking and the
timely deferment of grazing during wet periods help keep
the pasture and soil in good condition.

This soil is suited to trees, and several low-lying areas
remain in woodland. Although wetness is a severe
limitation for planting and harvesting trees, the low-lying
areas are generally best left in woodland because they
flood so frequently. Wetness can be overcome to some
extent by the scheduling of equipment to be used when
the soil is dry and firm. Tree plantings grow best if
competing vegetation is removed or destroyed. This can
be accomplished through site preparation by mechanical
or chemical means. Seedling mortality may be a problem
because of wetness of the soil. Ridging the soil and
planting on the ridges increase seedling survival. The
moderate windthrow hazard can be reduced by several
light thinnings of the stand.

This soil is generally unsuitable for septic tank
absorption fields and building sites because of
occasional flooding.

This soil is in capability subclass Illw and woodland
ordination 3w.

83—Lomax loam. This nearly level, well drained soil
is on the high terrace that separates the Missouri River
and Mississippi River flood plains. It is subject to rare
flooding. Individual areas are long and narrow and range
from 10 to 50 acres.

Typically, the surface layer is very dark gray loam
about 7 inches thick. The subsurface layer is very dark
grayish brown and dark brown very fine sandy loam
about 17 inches thick. The subsoil, about 16 inches
thick, is yellowish brown very fine sandy loam. The
underlying material to a depth of 60 inches or more is
pale brown loamy very fine sand. In some places, the
surface layer is silt loam. Also, in some places, the
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surface layer is less than 24 inches thick. Some areas
contain more clay and less sand.

Included with this soil in the mapping are some long
narrow strips along the highest part of the terrace that
are sandy throughout. Also included is a short, steep
escarpment along the south and east edge of the
terrace. Total inclusions make up about 5 percent of the
unit.

Permeability of this Lomax soil is moderately rapid,
and surface runoff is slow. The available water capacity
is high. Reaction ranges from medium acid to neutral in
the surface layer and from medium acid to strongly acid
in the subsoil. Natural fertility is high, and the organic
matter content is moderate. The surface layer is friable
and easily tilled throughout a wide range in moisture
content.

Nearly all areas of this soil are used for cultivated
crops. This soil is highly productive and well suited to
corn, soybeans, small grains, vegetable crops, and
grasses and legumes for hay and pasture. The sandy
areas are droughty and need irrigation for top yields.

This soil is suitable for building sites and septic tank
absorption fields if measures are taken to overcome rare
flooding. Buildings and septic tank absorption fields
should be located above known flood levels or
constructed on raised, well-compacted fill material above
the flood level. Well compacted, raised roadbeds
properly drained by side ditches and culverts help
prevent damage from frost action and flooding.

This soil is in capability class I. It is not assigned to a
woodland ordination.

84—Blase silty clay loam. This nearly level,
somewhat poorly drained soil is on the high terrace that

separates the Missouri and Mississippi River flood plains.

It is subject to rare flooding. Individual areas are
generally long and narrow and range from 10 to about
40 acres.

Typically, the surface layer is about 10 inches thick. It
is very dark gray silty clay loam. The subsurface layer is
very dark gray, firm silty clay about 7 inches thick. The
subsoil, about 15 inches thick, is grayish brown, firm silty
clay. The underlying material to a depth of 60 inches or
more is brown loam in the upper part and brown very
fine sandy loam in the lower part. In some places, the
underlying material is more sandy. Also, in a few areas
the surface layer is silty clay.

Included with this soil in mapping are a few small
areas of well drained Lomax soils at slightly higher
elevations. This inclusion makes up less than 5 percent
of the unit.

Permeability of this Blase soil is slow in the clayey
upper part and moderate in the loamy lower part. The
available water capacity is high. The shrink-swell
potential is high. Surface runoff is slow. Reaction is
medium acid to neutral in most of the rooting zone.
Natural fertility is medium, and the organic matter
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content is moderate. The surface layer ranges from
friable to firm and is fairly easy to till when at optimum
moisture content.

Nearly all areas of this soil are used for cultivated
crops. This soil is suited to soybeans, corn, small grains,
and grasses and legumes for hay and pasture. Tillage is
not generally a problem but should be delayed in the
spring until the soil has had a chance to dry out.

This soil is suited to pasture or hay, although very few
areas are used for this. Grazing should be limited during
wet periods.

This soil is suitable for building sites and septic tank
absorption fields if measures are taken to overcome rare
flooding. Any buildings should be located above known
flood levels or constructed on raised, well-compacted fill
material to prevent damage from flooding and wetness.
Foundations and footings should be adequately
reinforced to prevent damage from shrinking and
swelling. Berms of lagoons should be constructed high
enough to prevent overtopping by floodwaters. The
bottom of lagoons should be sealed to prevent seepage
and contamination of ground water. This soil does not
have sufficient strength to support vehicular traffic, but
this can be overcome by strengthening the base with
crushed rock or other suitable material. Well-compacted,
raised roadbeds properly drained by side ditches and
culverts help prevent damage from frost action, shrinking
and swelling, and flooding.

This soil is in capability subclass llw and woodland
ordination 3c.

85—Carlow silty clay loam. This nearly level, poorly
drained soil is on the Mississippi River flood plain. It is
subject to occasional flooding. Individual areas are
irregular in shape and range from 20 to several hundred
acres.

Typically, the surface layer is very dark grayish brown
silty clay loam about 8 inches thick. The subsurface layer
is very dark grayish brown, firm silty clay about 6 inches
thick. The subsoil is about 26 inches thick. It is dark
gray, firm silty clay. The underlying material to a depth of
60 inches or more is dark gray, firm silty clay.

Included with this soil in mapping are a few small
areas of somewhat poorly drained Kampville soils on
narrow natural levees. This inclusion makes up less than
2 percent of the unit.

Permeability and surface runoff are very slow. The
available water capacity of this Carlow soil is moderate.
The shrink-swell potential is high. A seasonal high water
table is within a foot of the surface during late winter and
early spring. Reaction is strongly acid and very strongly
acid in the subsoil and varies widely in the surface layer
due to local liming practices. Natural fertility is medium,
and the organic matter content is moderate. The surface
layer is friable and fairly easy to till after the soil has
dried out in the spring.
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Most areas of this soil are used for cultivated crops.
Many low-lying areas remain in timber. Some areas are
flooded late in fall to provide habitat for migratory birds.
This soil is suited to soybeans, corn, small grains, and
grasses and legumes for hay and pasture. Artificial
drainage is needed, and wet spots can be removed by
land grading and shaping.

Mixtures of pasture and hay plants that contain water-
tolerant varieties grow well on this soil. Deep-rooted
legumes, such as alfalfa, are generally not suited to this
soil because of the high water table. Proper stocking and
the timely deferment of grazing during wet periods help
to keep the pasture and soil in good condition.

This soil is suited to trees, and many low areas remain
in woodland. Although wetness is a severe limitation for
planting and harvesting trees, the low areas are best left
in woodland because they flood so frequently. Wetness
can be overcome by scheduling the use of equipment
during periods when the soil is dry or frozen. Existing
stands need several light thinnings. Tree seedlings grow
best if competing vegetation is removed or destroyed.
This can be accomplished through site preparation by
mechanical and/or chemical means. Seedling mortality
may be a problem because of the wetness of the soil.
Ridging the soil and planting on the ridges helps
increase seedling survival.

This soil is generally unsuitable for building sites and
septic tank absorption fields because of occasional
flooding.

This soil is in capability subclass Illw and woodland
ordination 4w.

86—Kampville silt loam. This nearly level, somewhat
poorly drained soil is in low-lying areas on the Mississippi
River flood plains. It is subject to occasional flooding.
Individual areas are irregular in shape and range from 25
to 200 acres.

Typically, the surface layer is dark grayish brown silt
loam about 7 inches thick. The subsurface layer is
grayish brown silt loam about 6 inches thick. The subsoil
is about 28 inches thick. The upper part is grayish brown
silty clay loam, and the lower part is dark grayish brown
silty clay loam. The underlying material to a depth of 60
inches or more is grayish brown silty clay loam. In some
areas, the surface layer is silty clay loam.

Included with this soil in mapping are small areas of
browner Hurst soils on low, narrow, natural levees. This
inclusion makes up less than 5 percent of the unit.

Permeability of this Kampville soil is moderately slow,
and surface runoff is slow. The available water capacity
is high. The shrink-swell potential is high. Reaction
ranges from strongly acid to very strongly acid in the
subsoil and varies widely in the surface layer due to local
liming practices. Natural fertility is medium, and the
organic matter content is moderately low. The surface
layer is friable and easily tilled.
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Most areas of this soil are used for cultivated crops.
This soil is suited to corn, soybeans, small grains, and
grasses and legumes for hay and pasture. Surface
drainage is required in low areas.

This soil is suited to pasture or hay, although few
areas are used for this. Overgrazing or grazing when the
soil is too wet causes surface compaction and poor tilth.
Proper stocking and restricted use during wet periods
help to keep the pasture and soil in good condition.

This soil is generally not suitable for building sites and
septic tank absorption fields because of occasional
flooding.

This soil is in capability subclass llw and woodland
ordination 2o0.

90—Hurst silt loam. This nearly level, somewhat
poorly drained soil is on low terraces and natural levees.
Most areas are subject to rare flooding for brief periods.
Individual areas are irregular in shape and range from 5
to 100 acres.

Typically, the surface layer is dark grayish brown silt
loam about 10 inches thick. The subsurface layer, about
6 inches thick, is grayish brown silt loam. The subsoil
extends to a depth of 60 inches or more. The upper part
is dark grayish brown, mottled, firm silty clay loam, and
the lower part is grayish brown, mottled, firm silty clay
loam. In some places, the surface layer is silty clay loam.

Included with this soil in mapping are small areas of
the grayer Kampville soils and poorly drained Carlow
soils. They occupy shallow depressions and
drainageways and make up 3 to 8 percent of the unit.

Permeability of this Hurst soil is very slow, and surface
runoff is slow. The available water capacity is moderate.
A seasonal high water table is at 1 foot to 3 feet during
winter and spring. The shrink-swell potential is high.
Reaction is medium acid to strongly acid in the subsoil
and varies widely in the surface layer as a result of local
liming practices. Natural fertility is medium, and the
organic matter content is moderately low. The surface
layer is friable. Root development is restricted by the
compactness of the subsurface layer.

Most areas of this soil are used for cultivated crops.
This soil is suited to corn, soybeans, small grains, and
grasses and legumes for hay and pasture. It is well
suited to small grains and cool-season grasses. Yields
for summer annuals are reduced severely in dry years
because of the restricted root growth. However, crops on
this soil show a good response to irrigation. Spring tillage
is often delayed because of wetness.

Mixtures of pasture and hay plants that contain
drought-tolerant varieties do well on this soil. Wetness is
a problem during late winter and early spring months
because of slow internal drainage. Overgrazing or
grazing during wet periods causes surface compaction
and poor tilth. Proper stocking, pasture rotation, and
restricted use during wet periods help keep the pasture
and soil in good condition.
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This soil is suited to trees, but few areas remain in
native woodlands. Wetness is a moderate limitation for
equipment use, but this can be overcome by scheduling
equipment to be used when the soil is dry or frozen.

This soil is generally unsuitable for building sites and
septic tank absorption fields because of rare flooding.

This soil is in capability subclass lllw and woodland
ordination 30.

91—Pits, quarries. This map unit consists of areas of

Pits and quarries from which the soil material has been
removed in order to mine the underlying limestone or
sandstone. These areas of Pits and fill materials are
irregular in shape and range from 3 to 20 acres. They
are mostly barren of vegetation.

These areas of Pits and quarries are not suited to
cultivated crops, hay, pasture, or trees. They are not
suitable for most engineering uses.

This map unit is not assigned to a capability subclass
or a woodland ordination.
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use and management of the soils

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

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

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

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

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

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

prime farmland

Prime farmland is one of several kinds of important
farmlands defined by the U. S. Department of
Agriculture. It is of major importance in providing the
Nation’s short- and long-range needs for food and fiber.
The supply of high quality farmland is limited. The U. S.
Department of Agriculture recognizes that responsible
levels of government, as well as individuals, must

encourage and facilitate the use of our Nation's prime
farmland.

Prime farmland, as defined by the U. S. Department of
Agriculture, is the best land for producing food, feed,
forage, fiber, and oilseed crops. This land has the soil
quality, growing season, and moisture supply needed to
economically produce a sustained high yield of crops
when it is treated and managed with acceptable farming
methods. Prime farmland produces the highest yields
with minimal inputs of energy and economic resources,
and farming it results in the least damage to the
environment.

Prime farmland may now be used for crops, pasture,
woodland, or similar purposes, but does not include
urban or built-up land or water areas. It must either be
used for producing food or fiber or be available for these
uses.

Prime farmland receives an adequate and dependable
supply of moisture from precipitation or irrigation. It also
has a favorable temperature and growing season and an
acceptable level of acidity or alkalinity. It has few or no
rocks and is permeable to water and air. Prime farmland
is not excessively erodible or saturated with water for
long periods and is not frequently flooded during the
growing season. The slope ranges mostly from 0 to 6
percent. For more detailed information on the criteria for
prime farmland, consult the local staff of the Soil
Conservation Service or the Missouri University
Extension Service.

About 175,000 acres, or nearly 45 percent, of St.
Charles County meets the soil requirements for prime
farmland. Areas are scattered throughout the county, but
most are in the northern half, mainly in soil associations
3, 4, 6, and 7 of the general soil map. Approximately
150,000 acres of this prime farmland is used for crops.
Crops grown on this land, mainly corn and soybeans,
account for an estimated two-thirds of the county’s total
agricultural income each year.

A recent trend in land use in many areas of the county
has been the loss of some prime farmlands to urban,
suburban, and industrial uses. The loss of prime
farmland to other uses puts pressure on marginal lands,
which are then farmed although they are more erodible,
droughty, difficult to cultivate, and generally less
productive.

The map units that make up prime farmland in St.
Charles County are listed in this section. This list does
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not constitute a recommendation for a particular land
use. The extent of each listed map unit is shown in table
4. The location is shown on the detailed soil maps in the
back of this publication. The soil qualities that affect use
and management are described in the section “Detailed
soil map units.”

Soils that have limitations—a high water table or
flooding—may qualify as prime farmland if these
limitations have been overcome by such measures as
drainage or flood control. In this survey area, some of
the naturally wet soils have been adequately drained—by
application of artificial measures or as the incidental
result of farming, roadbuilding, or other kinds of land
development. In the following list, soils with these
limitations, if any, are noted. Onsite evaluation is
necessary to see if these limitations have been
overcome.

The map units that meet the soil requirements for
prime farmland are:

3—Twomile silt loam (where drained)

7B—Menfro silt loam, 2 to 5 percent slopes

11—Dockery silt loam

12—Kennebec silt loam

13—Auxvasse silt loam (where drained)

35B—Mexico silt loam, 1 to 5 percent siopes (where
drained)

37—Marion silt loam

40—Westerville silt loam (where drained)

41—Freeburg silt loam

44—Sensabaugh silt loam

48A—Weller silt loam, 0 to 2 percent slopes

48B—Weller silt loam, 2 to 5 percent slopes

62—Edinburg silty clay loam (where drained)

63B—Herrick silt loam, 2 to 5 percent slopes

70—Booker clay (where flooding during the growing
season occurs once or less in 2 years)

71—Waldron silty clay (where drained)

72—Blake silty clay loam

73—Haynie silt loam

74—Carr fine sandy loam

76—Haynie-Blake complex

79—Dupo silt loam (where flooding during the growing
season occurs once or less in 2 years)

80—Portage clay (where drained)

81—Haymond silt loam

82—Chequest silt loam (where drained)

83—Lomax loam

84—Blase silty clay loam

85—Carlow silty clay loam (where drained)

86—Kampville silt loam (where drained)

90—Hurst silt loam (where drained)

crops and pasture

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

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

More than 235,000 acres in St. Charles County were
used for crops and pasture in 1967 (72). Of this total,
161,000 acres were used for corn and sorghum; 42,000
acres for soybeans; 48,120 for close-grown crops,
predominantly wheat; and 18,962 in rotation hay and
pasture. The rest was mostly permanent pasture, land in
conservation use, and temporarily idle cropland. Since
1967, about 2,000 acres per year were taken out of crop
production and used for urban and suburban
development.

The potential of the soils in St. Charles County is good
for sustained production of food. The 1967 Conservation
Needs Inventory shows that only about half of the
cropland in St. Charles County was adequately treated to
meet conservation needs. Cropland that is not
adequately treated is likely to be on uplands where
erosion is in excess of what is considered tolerable for
sustained production. Some of the marginal cropland
used for row crops should be converted to pasture and
hayland. Soil erosion on most of the cropland can be
held to a tolerable amount by using conservation
practices.

Urban and built-up areas are increasing at a rapid rate
and present a threat to the level of crop production in St.
Charles County. In 1967, about 22,579 acres were in
urban and built-up areas (72). By 1978, this amount had
doubled. At the present rate, about 2,000 acres per year
of land in St. Charles County is converted to urban and
built-up areas.

Soil drainage is a management concern on about one-
third of the cropland in St. Charles County. These soils
are naturally wet because of their position on the
landscape or slow permeability, or both. Areas along the
major rivers are flooded by runoff from the watershed.
Clayey soils, such as Booker or Portage soils, are in
positions on the landscape that receive runoff or
overflow. When these very slowly permeable soils
receive excess water, they pond water for long periods.
The Carlow, Chequest, Kampville, Blake, and Waldron
soils are either poorly drained or somewhat poorly
drained. Excess water is removed from most of these
soils by field ditches. A few areas have been shaped or
graded to provide drainage, eliminate potholes, and
make the soil suitable for irrigation.

Soil erosion is the major management concern on
about two-thirds of the cropland and pasture in St.
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Charles County. If slope is more than 2 percent, erosion
is a hazard. Armster, Crider, Hatton, Herrick, Keswick,
Menfro, Mexico, Weller, and Winfield soils all have
slopes of more than 2 percent.

Loss of the surface layer through erosion reduces
productivity and leaves the soil in poor tilth. The surface
layer contains most of the nutrients and organic matter
needed for plant growth. When the original surface layer
is lost and the subsoil is in the plow layer, the tilth is
difficult to maintain. Soil tilth is an important factor in the
germination of seeds and the infiltration of water into the
soil.

Erosion control protects the surface of the soil,
reduces runoff, and increases water infiltration. A
cropping system that keeps plant cover on the soil for
extended periods reduces erosion and preserves the
productive capacity of the soil. Control of erosion
minimizes stream pollution by sediment and improves
the quality of water for municipal and recreational uses
as well as for fish and wildlife. Cover crops, permanent
vegetation, minimum tillage, terraces, no-till cultivation,
diversions, and mechanical practices are used to control
erosion.

Wind erosion is a hazard on the Hodge and Carr soils
where they are unprotected. Wind erosion not only
causes soil loss but damages young plants. Winter cover
crops and field windbreaks help to control wind erosion.

Most of the cropland in the uplands consists of sloping
soils that are subject to damaging erosion if they are
plowed in the fall.

Soil fertility is naturally low in some soils of the county.
These soils, however, respond well to the addition of
lime and fertilizer. Nearly all of the upland soils and the
soils on the Mississippi River bottoms are naturally acid
in the rooting zone, and they need applications of ground
limestone. The soils on the Missouri River bottoms are
naturally neutral to mildly alkaline in the upper part of the
rooting zone and generally need little or no addition of
limestone. On all soils, application of lime and fertilizer
should be based on the results of soil tests, on the need
of the crop, and on the expected level of yields.

Soil tilth is an important factor in seedbed preparation
and crop production. Soils with good tilth have granular
structure in the surface layer, are easily tilled, and are
porous. Where tilth is poor, an eroded surface puddies
during heavy rainfall and, when dry, forms a hard crust
that reduces water infiltration and increases runoff.
Regular additions of crop residue, manure, and other
organic material improve soil tilth.

Most of the uneroded soils on the uplands and most
of the soils on stream bottoms and terraces have a silt
loam surface layer that is easily tilled and makes good
seedbeds. Generally, the structure of silt loam soils
becomes weaker if overtilled and compacted. The
surface puddles after intense rainfall and crusts when

dry.
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The loamy fine sand and fine sandy loam surface layer
of Hodge and Carr soils is easily tilled into a good
seedbed but tends to be droughty and is subject to wind
erosion in unprotected areas.

The silty clay loam, silty clay, and clay surface layer of
such soils as Blake, Blase, Booker, Carlow, Portage, and
Waldron soils is difficult to work into a good seedbed. If
worked when wet, the surface tends to become a mass
of hard clods when it dries. If it is plowed in fall or early
in spring, subsequent rains generally melt the clods into
small aggregates that make a more desirable seedbed.

Field crops, such as corn and soybeans, are suited to
the soils and climate of the survey area and are
commonly grown. Grain sorghum and sunflowers are
grown on a few acres. Wheat is the most common
close-growing crop.

Pasture and hay crops that are suited to the soils and
climate of St. Charles County include several legumes,
cool-season grasses, and warm-season native grasses.
Alfalfa and red clover are the common legumes grown
for hay. They are also used in mixtures that include
bromegrass or orchardgrass. Birdsfoot trefoil can be
used in pasture mixtures that include bromegrass,
orchardgrass, fescue, and bluegrass.

Warm-season native grasses adapted to the survey
area are big bluestem, indiangrass, and switchgrass.
These grasses produce well during summer months, but
special management is needed to establish them and for
proper grazing use.

Deep, well drained and moderately well drained soils,
such as Carr, Haynie, Menfro, and Winfield soils, are well
suited to alfalfa. Other legumes and all grasses do well
on most of the soils on the uplands. Because Booker,
Carlow, Portage, and Waldron soils are flooded
occasionally and stay wet for long periods, they are not
suited to all grasses. They are better suited to short-
season summer annuals.

The major concerns of pasture management are
overgrazing and erosion. Grazing should be controlled to
keep plants at maximum production. Grasses kept at a
desirable height will reduce runoff and help control
erosion.

Specialty crops grown in large areas of St. Charles
County include grapes, apples, peaches, pears, berries,
pecans, nursery plants, sod, and various vegetables. The
deep, well drained Menfro soils are well suited to
orchards, vineyards, and nurseries. The deep, well
drained Lomax and Haymond soils are well suited to
vegetable crops. The proximity of St. Charles County to
the large St. Louis market area, along with the desirable
soil and water resources, should make specialty crop
production increasingly important to the county’s future
economy (fig. 15).

Supplemental irrigation is practiced on a few soils on
the river bottoms. This irrigation is used on an as-needed
basis, and selected areas are not irrigated in some
years, but others are irrigated many times. Most irrigation
is sprinkler type.
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Figure 15.—A vineyard on Menfro silt loam, 5 to 9 percent slopes. Soils of the Haynie-Blake-Waldron association are in the

background.

The latest information and suggestions for growing
specialty crops can be obtained from the local offices of
the Cooperative Extension Service and the Soil
Conservation Service.

ylelds per acre

The average yields per acre that can be expected of
the principal crops under a high level of management
are shown in table 5. In any given year, yields may be
higher or lower than those indicated in the table because
of variations in rainfall and other climatic factors.

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

The management needed to obtain the indicated
yields of the various crops depends on the kind of soil

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

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

Crops other than those shown in table 5 are grown in
the survey area, but estimated yields are not listed
because the acreage of such crops is small. The local
office of the Soil Conservation Service or of the



St. Charles County, Missouri

Cooperative Extension Service can provide information
about the management and productivity of the soils.

land capability classification

Land capability classification shows, in a general way,
the suitability of soils for most kinds of field crops. Crops
that require special management are excluded. The soils
are grouped according to their limitations for field crops,
the risk of damage if they are used for crops, and the
way they respond to management. The grouping does
not take into account major and generally expensive
landforming that would change slope, depth, or other
characteristics of the soils, nor does it consider possible
but unlikely major reclamation projects. Capability
classification is not a substitute for interpretations
designed to show suitability and limitations of groups of
soils for woodland and for engineering purposes.

In the capability system, soils are generally grouped at
three levels: capability class, subclass, and unit (77).
Only class and subclass are used in this survey. These
levels are defined in the following paragraphs.

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

Class | soils have slight limitations that restrict their
use.

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

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

Class |V soils have very severe limitations that reduce
the choice of plants or that require very careful
management, or both.

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

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

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

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

There are no class V or class VIl soils in St. Charles
County.

Capability subclasses are soil groups within one class.
They are designated by adding a small letter, e, w, s to
the class numeral, for example, lle. The letter e shows
that the main limitation is risk of erosion unless close-
growing plant cover is maintained; w shows that water in
or on the soil interferes with plant growth or cultivation
(in some soils the wetness can be partly corrected by
artificial drainage); s shows that the soil is limited mainly
because it is shallow, droughty, or stony.
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In class | there are no subclasses because the soils of
this class have few limitations.

The acreage of soils in each capability class and
subclass is shown in table 6. The capability classification
of each map unit is given in the section “Detailed soil
map units.”

woodland management and productivity

James L. Robinson, forester, Soil Conservation Service, assisted in
the preparation of this section.

About three-fourths of St. Charles County was
originally forested (3). Hardwoods, including oak, hickory,
poplar, sycamore, ash, and walnut, were abundant and
were harvested for buildings, barrels, fuel, and fences
(7). As the land was cleared for farms, however, the
forest dwindled. The 1950 census reported that forest
land covered only about 15 percent of the county (6).
According to the Forest Service Woodland Inventory
(78), this figure was raised to 25 percent by 1972. The
percentage has remained fairly stable since then,
atthough some urbanized areas no longer produce
commercial timber.

The Oak-Hickory forest is the major woodland cover
type in St. Charles County. It occurs mainly on the
Armster-Mexico-Hatton, Menfro-Harvester-Weller, and
Goss-Crider-Gatewood associations of the general soil
map. The soils in these associations generally have a
moderate to moderately high production potential for
timber, except the Mexico soil, which is a prairie soil. The
primary species are white oak, northern red oak, and
hickories. These stands are almost pure or in a mixture
with black oak, scarlet oak, white or green ash, black
walnut, winged elm, and maple. Black oak and scarlet
oak are predominant on some sites. Eastern redcedar-
hardwood forest is the major cover type growing on the
Goss and Gasconade soils. Gasconade soil is a minor
soil in the Goss-Crider-Gatewood association. Eastern
redcedar, black oak, post oak, white oak, and hickories
are the main components of the stand, which generally
has a low production potential.

Crider, Menfro, and Holstein soils are well suited to the
production of high quality black walnut. Aspect, or
direction that the slope faces, is of major importance in
determining production potential on strongly sioping to
steep soils. The production on the north and east slopes
is significantly higher than on slopes that face south and
west.

The Portage-Carlow-Kampville and Haynie-Blake-
Waldron associations contain the elm-ash-cottonwood
forest types. Cottonwood grows in pure stands on
islands and along the river or in stands mixed with black
willow, silver maple, ash, and other moist bottom-land
species. These soils generally have moderately high to
very high production potential. Pecan trees are well
suited to the somewhat poorly drained and poorly
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drained soils in these associations. Black walnut is well
suited to the well drained Haynie and Carr soils.

The Dockery-Haymond-Sensabaugh association has
only minor amounts of timber mainly along small
streams. Sycamore, ash, cottonwood, hackberry, black
willow, silver maple, and pin oak are the common trees
growing on the association. Haymond soils have very
high production potential for black walnut.

The Lomax-Blase association does not have any
forested areas of significance because of its high value
for intensive cropping. These soils are, however, well
suited to high value timber such as black walnut.

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

The first part of the ordination symbol, a number,
indicates the potential productivity of the soils for
important trees. The number 1 indicates very high
productivity; 2, high; 3, moderately high; 4, moderate;
and 5, low. The second part of the symbol, a letter,
indicates the major kind of soil limitation. The letter x
indicates stoniness or rockiness; w, excessive water in or
on the soil; t, toxic substances in the soil; d, restricted
root depth; ¢, clay in the upper part of the soil; s, sandy
texture; £, high content of coarse fragments in the soil
profile; and r, steep slopes. The letter o indicates that
limitations or restrictions are insignificant. If a soil has
more than one limitation, the priority is as follows: x, w, t,
dcsf,andr.

In table 7, slight, moderate, and severe indicate the
degree of the major soil limitations to be considered in
management.

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

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

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

Ratings of windthrow hazard are based on soil
characteristics that affect the development of tree roots
and the ability of the soil to hold trees firmly. A rating of
slight indicates that a few trees may be blown down by
normal winds; moderate, that some trees will be blown
down during periods of excessive soil wetness and
strong winds; and severe, that many trees are blown
down during periods of excessive soil wetness and
moderate or strong winds.

The potential productivity of merchantable or common
trees on a soil is expressed as a site index. This index is
the average height, in feet, that dominant and
codominant trees of a given species attain in a specified
number of years. The site index applies to fully stocked,
even-aged, unmanaged stands. Commonly grown trees
are those that woodland managers generally favor in
intermediate or improvement cuttings. They are selected
on the basis of growth rate, quality, value, and
marketability.

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

windbreaks and environmental plantings

Windbreaks protect livestock, buildings, and yards
from wind and snow. They also protect fruit trees and
gardens, and they furnish habitat for wildlife. Several
rows of low- and high-growing broadieaf and coniferous
trees and shrubs provide the most protection.

Field windbreaks are narrow plantings made at right
angles to the prevailing wind and at specific intervals
across the field. The interval depends on the erodibility
of the soil. Field windbreaks protect cropland and crops
from wind, hold snow on the fields, and provide food and
cover for wildlife.

Environmental plantings help to beautify and screen
houses and other buildings and to abate noise. The
plants, mostly evergreen shrubs and trees, are closely
spaced. To insure plant survival, a healthy planting stock
of suitable species should be planted properly on a well
prepared site and maintained in good condition.

Table 8 shows the height that locally grown trees and
shrubs are expected to reach in 20 years on various
soils. The estimates in table 8 are based on
measurements and observation of established plantings
that have been given adequate care. They can be used
as a guide in planning windbreaks and screens.
Additional information on planning windbreaks and
screens and planting and caring for trees and shrubs
can be obtained from local offices of the Soil
Conservation Service or the Cooperative Extension
Service or from a nursery.
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recreation

Edward A. Gaskins, biologist, Soil Conservation Service, assisted in
the preparation of this section.

The Statewide Comprehensive Qutdoor Recreation
Plan (SCORP) shows a total of 43,639 acres of existing
recreational developments in St. Charles County (75).
The facilities include 527 acres of playfields; 11,774
acres of fishing waters; 8,241 acres of boating water;
2,354 acres of water suitable for sailboat or canoe use;
1,531,755 square feet of swimming area; 23,144 acres of
hunting area; 184 acres of camping area; 9 miles of
hiking trails; and 1,619 acres of picnicking areas. The
same report projects a minimum county need to increase
the miles of bike trails and horse paths and winter sports
areas by the year 1990. These increases would meet the
needs caused by a projected growth in the total county
population (192,400) by that date (4).

There are no county or municipal parks larger than
100 acres. Several smaller parks are located throughout
the county. Four state-owned or controlled areas exceed
100 acres and are available for use by the public. They
are the Upper Mississippi Wildlife Area (11,311 acres),
which includes facilities associated with Lock and Dam
number 26, the Busch Wildlife Area (6,987 acres), the
Howell Island Wildlife Area (2,575 acres), and the Marais
Temps Clair, a wetland area (926 acres). One federal
facility and six private commercial recreation areas are in
the county. Each is more than 100 acres in size. Public
access to the rivers is available at Dresser Island, West
Alton, Howell Island, and Alton Dam. St. Charles County
has about 157 miles of permanently flowing streams,
which add to the recreational resource base.

The NACD Nationwide Outdoor Recreation Inventory
lists 110 private and semi-private commercial recreation
enterprises in operation in St. Charles County (8). They
vary from fishing lakes, golf courses, riding stables, and
historic sites to campgrounds, marinas, shooting
preserves, and hunting clubs.

The soils of the survey area are rated in table 9
according to limitations that affect their suitability for
recreation. The ratings are based on restrictive soil
features, such as wetness, slope, and texture of the
surface layer. Susceptibility to flooding is considered. Not
considered in the ratings, but important in evaluating a
site, are the location and accessibility of the area, the
size and shape of the area and its scenic quality,
vegetation, access to water, potential water
impoundment sites, and access to public sewerlines. The
capacity of the soil to absorb septic tank effluent and the
ability of the soil to support vegetation are also
important. Soils subject to flooding are limited for
recreation use by the duration and intensity of flooding
and the season when flooding occurs. In planning
recreation facilities, onsite assessment of the height,
duration, intensity, and frequency of flooding is essential.
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In table 9, the degree of soil limitation is expressed as
slight, moderate, or severe. Slight means that soil
properties are generally favorable and that limitations are
minor and easily overcome. Moderate means that
limitations can be overcome or alleviated by planning,
design, or special maintenance. Severe means that soil
properties are unfavorable and that limitations can be
offset only by costly soil reclamation, special design,
intensive maintenance, limited use, or by a combination
of these measures.

The information in table 9 can be supplemented by
other information in this survey, for example,
interpretations for septic tank absorption fields in table
12 and interpretations for dwellings without basements
and for local roads and streets in table 11.

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

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

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

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

Golf fairways are subject to heavy foot traffic and
some light vehicular traffic. Cutting or filling may be
required. The best soils for use as golf fairways are firm
when wet, are not dusty when dry, and are not subject to
prolonged flooding during the period of use. They have
moderate slopes and no stones or boulders on the
surface. The suitability of the soil for tees or greens is
not considered in rating the soils.



54

wildlife habitat

Edward A. Gaskins, biologist, Soil Conservation Service, assisted in
the preparation of this section.

St. Charles is one of 21 counties that make up the
Northeast Riverbreaks Zoogeographic Region in Missouri
(73). The topography is primarily moderately sloping to
strongly sloping with a band of nearly level bottom land
along the Mississippi and Missouri Rivers. Between 1970
and 1980 the population increased from 92,954 to
143,659 and the demand for urban development of
agricultural land increased. Wildlife habitat is being
affected by the rapid changes in land use.

Approximately 25 percent of the county supports some
form of woody vegetation, 56 percent is cultivated
cropland, 14 percent is grassland, and 5 percent is urban
land. In 1972, about 89,600 acres of the county was
commercial forest land (79). The loss of habitat through
changing land use is the major problem for the wildlife
resource in St. Charles County.

In spite of this problem, the overall resource remains
in a productive condition. A diversity of species is
present, and some wildlife populations are increasing.
Resident songbird populations are excellent. There has
been a definite drop, however, in the number of
bluebirds. With the exception of the opossum, furbearer
numbers are rated as good. Because of recent attractive
fur prices, there has been a significant increase in
hunters and trappers in the county. A small population of
badgers have become established, and there are a few
bobcats in the southwest part of the county. Migratory
bald eagles seasonally inhabit the Mississippi and
Missouri River areas. Also, a few golden eagles are
along the Missouri River. A good population of sora rails
and a fair population of wilson’s snipe are in the county.

The vast majority of the wildlife habitat in the county is
controlled by the private landowner. Most of the hunters
are county residents, and outsiders often have difficulty
in obtaining permission to hunt on private land. The
county is well supplied with state-owned wildlife areas
which are open for public hunting: Upper Mississippi
Wildlife Area, 11,311 acres; Busch Wildlife Area, 6,987
acres; Borrow Pit Area, 40 acres; Howell Island Area,
2,575 acres; Marais Temps Clair, a 926 acre wetland
area; and the recently purchased Weldon Spring Tract,
8,000 acres.

Woodland areas are in all parts of the county. The
Goss-Crider-Gatewood association in the southwest part
of the county is 70 percent forested. Wooded riparian
vegetation is abundant along the Mississippi and
Missouri Rivers. Other smaller watercourses contain
similar woodland vegetation.

The number of deer, turkey, and squirrel in the
woodland areas is good. The deer herd is increasing
slightly and may conflict with agricultural interests. In
1977, 440 deer were harvested in St. Charles County,
giving it a ranking of 31st among the 114 counties in the
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state. The turkey population is increasing and filling
available wildlife areas, which have not reached full
carrying capacity. In 1977, 65 birds were taken, giving St.
Charles a ranking of 47th of the 86 counties having a
season. There is a good population of woodcock in the
county, and most are in the southwest part of the county
and along the Missouri River bottom. The number is
increasing each year.

About 240,000 acres of the county is cropland and
grassland which provides the habitat for openland
wildlife. The Dockery-Haymond-Sensabaugh, Armster-
Mexico-Hatton, Menfro-Harvester-Weller, and Lomax-
Blase associations contain the most extensive areas.

Ninety-eight percent of the Lomax-Blase terrace
association in the northeast part of the county is used
for production of corn and soybeans. The Armster-
Mexico-Hatton association offers the best mixture of
cropland, grassland, and woodland. Grassland, however,
is limited in all parts of the county, and each year
numerous pastures are converted to cropland or urban
development. The Menfro-Harvester-Weller soil
association continues to have the most rapid urban
expansion.

The quail population is rated as only fair in the county,
and hunting appears to be decreasing. Rabbit numbers
are good where ample cover exists. The resident dove
population is considered to be good and is augmented
by incoming migratory birds. A small but permanent
population of pheasants is along the major river bottoms
and is thought to be stable. Landowners in this area are
very protective of the pheasants.

The primary waterfow! habitat in St. Charles County is
in the Mississippi and Missouri River bottoms on the
Portage-Carlow-Kampville (fig. 16) and Haynie-Blake-
Waldron associations. Cropland makes up 75 to 90
percent of these associations. There are many private
waterfowl developments—the duck clubs mostly in the
Portage-Carlow-Kampville association along the
Mississippi River. Large numbers of waterfowl use the
association during spring and fall migrations, but there
are fewer birds now than during the period 1950 to 1960.
Natural habitat is decreasing as additional wetlands are
lost through drainage. The Canada geese are growing in
number, and the best increase is in the western part of
the county. Wood ducks and a small number of mallards
nest in places that furnish suitable habitat. The wooded
river islands provide most of this habitat, and year-round
water impoundments of private clubs furnish additional
areas for nesting.

The Mississippi River borders St. Charles County for
approximately 40 miles, and the Missouri River adds
another 62 miles of river border to the county’s fishery
resource. Both rivers are commercially fished for carp,
carpsucker, paddlefish, buffalo, sturgeon, drum, and
flathead catfish. In addition to these, sport fishing yields
bass, crappie, and walleye. Sloughs and backwater
areas add largemouth and white bass, bluegill, crappie,
warmouth, blue and channel catfish to the fisherman’s
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Figure 16.—Very poorly drained Portage clay soils are well suited to use as shallow water areas for waterfowl.

creel. The major rivers and streams that are at least
moderately fished are the Cuivre River and the Peruque,
Big Femme Osage, and Dardenne Creeks. Bass,
crappie, sunfish, catfish, carp, drum, and suckers are
found in these watercourses. The county has 157 miles
of permanently flowing streams (4). Dresser Island, West
Alton, Howell Island, and Alton Dam provide public
fishing areas.

There are 32 lakes (499 acres of water) available for
public fishing in the Busch Wildlife Area. Over 2,400
ponds and small lakes are privately owned. Several
commercial recreation areas offer fee-fishing lakes as a
part of their accommodations. The ponds and lakes are
generally stocked with largemouth bass, channel catfish,
and bluegill, either alone or in combination. Crappie are
sometimes stocked in the larger impoundments. Though
not open to the general public, the numerous small
ponds and lakes do provide many fishing opportunities
for the landowner, his family, and invited guests.

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

In table 10, the soils in the survey area are rated
according to their potential for providing habitat for
various kinds of wildlife. This information can be used in
planning parks, wildlife refuges, nature study areas, and
other developments for wildlife; in selecting soils that are
suitable for establishing, improving, or maintaining
specific elements of wildlife habitat; and in determining
the intensity of management needed for each element of
the habitat.

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

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

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

Grasses and legumes are domestic perennial grasses
and herbaceous legumes. Soil properties and features
that affect the growth of grasses and legumes are depth
of the root zone, texture of the surface layer, available
water capacity, wetness, surface stoniness, flood hazard,
and slope. Soil temperature and soil moisture are also
considerations. Examples of grasses and legumes are
bluegrass, clover, switchgrass, orchardgrass,
indiangrass, trefoil, and crownvetch.

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

Hardwood trees and woody understory produce nuts
or other fruit, buds, catkins, twigs, bark, and foliage. Soil
properties and features that affect the growth of
hardwood trees and shrubs are depth of the root zone,
the available water capacity, and wetness. Examples of
these plants are oak, poplar, cherry, sweetgum, apple,
hawthorn, dogwood, hickory, blackberry, wild plum,
sumagc, persimmon, and sassafras. Examples of fruit-
producing shrubs that are suitable for planting on soils
rated good are Russian-olive, autumn-olive, crabapple,
Amur honeysuckle, hawthorn, and hazelnut.
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Coniferous plants furnish browse, seeds, and cones.
Soil properties and features that affect the growth of
coniferous trees, shrubs, and ground cover are depth of
the root zone, available water capacity, and wetness.
Examples of coniferous plants are pine, spruce, fir,
cedar, and juniper.

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

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

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

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

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

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

engineering

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

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

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

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

Soil properties, site features, and observed
performance were considered in determining the ratings
in this section. During the fieldwork for this soil survey,
determinations were made about grain-size distribution,
liquid limit, plasticity index, soil reaction, depth to
bedrock, hardness of bedrock within 5 to 6 feet of the
surface, soil wetness, depth to a seasonal high water
table, slope, likelihood of flooding, natural soil structure
aggregation, and soil density. Data were collected about
kinds of clay minerals, mineralogy of the sand and silt
fractions, and the kind of adsorbed cations. Estimates
were made for erodibility, permeability, corrosivity, shrink-
swell potential, available water capacity, and other
behavioral characteristics affecting engineering uses.

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

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

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

building site development

Table 11 shows the degree and kind of soil limitations
that affect shallow excavations, dwellings with and
without basements, small commercial buildings, local
roads and streets, and lawns and landscaping. The
limitations are considered s/ight if soil properties and site
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features are generally favorable for the indicated use
and limitations are minor and easily overcome; moderate
if soil properties or site features are not favorable for the
indicated use and special planning, design, or
maintenance is needed to overcome or minimize the
limitations; and severe if soil properties or site features
are so unfavorable or so difficult to overcome that
special design, significant increases in construction
costs, and possibly increased maintenance are required.
Special feasibility studies may be required where the soil
limitations are severe.

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

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

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

Lawns and landscaping require soils on which turf and
ornamental trees and shrubs can be established and
maintained. The ratings are based on soil properties, site
features, and observed performance of the soils. Soil
reaction, a high water table, depth to bedrock or to a
cemented pan, the available water capacity in the upper
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40 inches, and the content of salts, sodium, and sulfidic
materials affect plant growth. Flooding, wetness, slope,
stoniness, and the amount of sand, clay, or organic
matter in the surface layer affect trafficability after
vegetation is established.

sanitary facilities

Table 12 shows the degree and the kind of soil
limitations that affect septic tank absorption fields,
sewage lagoons, and sanitary landfills. The limitations
are considered slight if soil properties and site features
are generally favorable for the indicated use and
limitations are minor and easily overcome; moderate if
soil properties or site features are not favorable for the
indicated use and special planning, design, or
maintenance is needed to overcome or minimize the
limitations; and severe if soil properties or site features
are so unfavorable or so difficult to overcome that
special design, significant increases in construction
costs, and possibly increased maintenance are required.

Table 12 also shows the suitability of the soils for use
as daily cover for landfills. A rating of good indicates that
soil properties and site features are favorable for the use
and good performance and low maintenance can be
expected; fair indicates that soil properties and site
features are moderately favorable for the use and one or
more soil properties or site features make the soil less
desirable than the soils rated good; and poor indicates
that one or more soil properties or site features are
unfavorable for the use and overcoming the unfavorable
properties requires special design, extra maintenance, or
costly alteration.

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

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

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

Table 12 gives ratings for the natural soil that makes
up the lagoon floor. The surface layer and, generally, 1
or 2 feet of soil material below the surface layer are
excavated to provide material for the embankments. The
ratings are based on soil properties, site features, and
observed performance of the soils. Considered in the
ratings are slope, permeability, a high water table, depth
to bedrock or to a cemented pan, flooding, large stones,
and content of organic matter.

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

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

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

The ratings in table 12 are based on soil properties,
site features, and observed performance of the soils.
Permeability, depth to bedrock or to a cemented pan, a
high water table, slope, and flooding affect both types of
landfill. Texture, stones and boulders, highly organic
layers, soil reaction, and content of salts and sodium
affect trench type landfills. Unless otherwise stated, the
ratings apply only to that part of the soil within a depth
of about 6 feet. For deeper trenches, a limitation rated
slight or moderate may not be valid. Onsite investigation
is needed.

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

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

difficult to spread; sandy soils are subject to soil blowing.

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

construction materials

Table 13 gives information about the soils as a source
of roadfill, sand, gravel, and topsoil. The soils are rated
good, fair, or poor as a source of roadfill and topsoil.
They are rated as a probable or improbable source of
sand and gravel. The ratings are based on soil
properties and site features that affect the removal of
the soil and its use as construction material. Normal
compaction, minor processing, and other standard
construction practices are assumed. Each soil is
evaluated to a depth of 5 or 6 feet.

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

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

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

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

Sand and gravel are natural aggregates suitable for
commercial use with a minimum of processing. Sand and
gravel are used in many kinds of construction.
Specifications for each use vary widely. In table 13, only
the probability of finding material in suitable quantity is
evaluated. The suitability of the material for specific
purposes is not evaluated, nor are factors that affect
excavation of the material.

The properties used to evaluate the soil as a source of
sand or gravel are gradation of grain sizes (as indicated
by the engineering classification of the soil), the
thickness of suitable material, and the content of rock
fragments. Kinds of rock, acidity, and stratification are
given in the soil series descriptions. Gradation of grain
sizes is given in the table on engineering index
properties.

A soil rated as a probable source has a layer of clean
sand or gravel or a layer of sand or gravel that is up to
12 percent silty fines. This material must be at least 3
feet thick and less than 50 percent, by weight, large
stones. All other soils are rated as an improbable
source. Coarse fragments of soft bedrock, such as shale
and siltstone, are not considered to be sand and gravel.

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

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

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

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

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

The surface layer of most soils is generally preferred
for topsoil because of its organic matter content. Organic
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matter greatly increases the absorption and retention of
moisture and nutrients for plant growth.

water management

Table 14 gives information on the soil properties and
site features that affect water management. The degree
and kind of soil limitations are given for pond reservoir
areas; embankments, dikes and levees. The limitations
are considered s/ight if soil properties and site features
are generally favorable for the indicated use and
limitations are minor and are easily overcome; moderate
if soil properties or site features are not favorable for the
indicated use and special planning, design, or
maintenance is needed to overcome or minimize the
limitations; and severe if soil properties or site features
are so unfavorable or so difficult to overcome that
special design, significant increase in construction costs,
and possibly increased maintenance are required.

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

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

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

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

Soil material in embankments must be resistant to
seepage, piping, and erosion and have favorable
compaction characteristics. Unfavorable features include
less than 5 feet of suitable material and a high content

of stones or boulders, organic matter, or salts or sodium.
A high water table affects the amount of usable material.
it also affects trafficability.

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

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

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

Grassed waterways are natural or constructed
channels, generally broad and shallow, that conduct
surface water to outlets at a nonerosive velocity. Large
stones, wetness, slope, and depth to bedrock or to a
cemented pan affect the construction of grassed
waterways. A hazard of wind erosion, low available water
capacity, restricted rooting depth, toxic substances such
as salts or sodium, and restricted permeability adversely
affect the growth and maintenance of the grass after
construction.
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Data relating to soil properties are collected during the
course of the soil survey. The data and the estimates of
soil and water features, listed in tables, are explained on
the following pages.

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

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

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

engineering index properties

Table 15 gives estimates of the engineering
classification and of the range of index properties for the
major layers of each soil in the survey area. Most soils
have layers of contrasting properties within the upper 5
or 6 feet.

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

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

Classification of the soils is determined according to
the Unified soil classification system (2) and the system

adopted by the American Association of State Highway
and Transportation Officials (7).

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

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

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

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

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

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

Table 16 shows estimates of some characteristics and
features that affect soil behavior. These estimates are
given for the major layers of each soil in the survey area.
The estimates are based on field observations and on
test data for these and similar soils.

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

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

Moist bulk density is the weight of soil (ovendry) per
unit volume. Volume is measured when the soil is at field
moisture capacity, that is, the moisture content at 1/3
bar moisture tension. Weight is determined after drying
the soil at 105 degrees C. In this table, the estimated
moist bulk density of each major soil horizon is
expressed in grams per cubic centimeter of soil material
that is less than 2 millimeters in diameter. Bulk density
data are used to compute shrink-swell potential,
available water capacity, total pore space, and other soil
properties. The moist bulk density of a soil indicates the
pore space available for water and roots. A bulk density
of more than 1.6 can restrict water storage and root
penetration. Moist bulk density is influenced by texture,
kind of clay, content of organic matter, and soil structure.

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

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

Soil survey

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

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

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

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

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

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

Wind erodibility groups are made up of soils that have
similar properties affecting their resistance to wind
erosion in cultivated areas. The groups indicate the
susceptibility of soil to wind erosion and the amount of
soil lost. Soils are grouped according to the following
distinctions:

1. Sands, coarse sands, fine sands, and very fine
sands. These soils are generally not suitable for crops.
They are extremely erodible, and vegetation is difficult to
establish.
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2. Loamy sands, loamy fine sands, and loamy very
fine sands. These soils are very highly erodible. Crops
can be grown if intensive measures to control wind
erosion are used.

3. Sandy loams, coarse sandy loams, fine sandy
loams, and very fine sandy loams. These soils are highly
erodible. Crops can be grown if intensive measures to
control wind erosion are used.

4L. Calcareous loamy soils that are less than 35
percent clay and more than 5 percent finely divided
calcium carbonate. These soils are erodible. Crops can
be grown if intensive measures to control wind erosion
are used.

4. Clays, silty clays, clay loams, and silty clay loams
that are more than 35 percent clay. These soils are
moderately erodible. Crops can be grown if measures to
control wind erosion are used.

5. Loamy soils that are less than 18 percent clay and
less than 5 percent finely divided calcium carbonate and
sandy clay loams and sandy clays that are less than 5
percent finely divided calcium carbonate. These soils are
slightly erodible. Crops can be grown if measures to
control wind erosion are used.

6. Loamy soils that are 18 to 35 percent clay and
less than 5 percent finely divided calcium carbonate,
except silty clay loams. These soils are very slightly
erodible. Crops can easily be grown.

7. Silty clay loams that are less than 35 percent clay
and less than 5 percent finely divided calcium carbonate.
These soils are very slightly erodible. Crops can easily
be grown.

8. Stony or gravelly soils and other soils not subject
to wind erosion.

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

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

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

soil and water features

Table 17 gives estimates of various soil and water
features. The estimates are used in land use planning
that involves engineering considerations.

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

The four hydrologic soil groups are:

63

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

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

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

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

Flooding, the temporary inundation of an area, is
caused by overflowing streams, or by runoff from
adjacent slopes. Water standing for short periods after
rainfall or snowmelt and water in swamps and marshes
are not considered flooding.

Table 17 gives the frequency and duration of flooding
and the time of year when flooding is most likely.

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

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

Also considered is local information about the extent
and levels of flooding and the relation of each soil on
the landscape to historic floods. Information on the
extent of flooding based on soil data is less specific than
that provided by detailed engineering surveys that
delineate flood-prone areas at specific flood frequency
levels.
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High water table (seasonal) is the highest level of a
saturated zone in the soil in most years. The depth to a
seasonal high water table applies to undrained soils. The
estimates are based mainly on the evidence of a
saturated zone, namely grayish colors or mottles in the
soil. Indicated in table 17 are the depth to the seasonal
high water table; the kind of water table—that is,
perched or apparent; and the months of the year that
the water table commonly is high. A water table that is
seasonally high for less than 1 month is not indicated in
table 17.

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

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

Depth to bedrock is given if bedrock is within a depth
of 5 feet. The depth is based on many soil borings and
on observations during soil mapping. The rock is
specified as either soft or hard. If the rock is soft or
fractured, excavations can be made with trenching
machines, backhoes, or small rippers. If the rock is hard
or massive, blasting or special equipment generally is
needed for excavation.

Potential frost action is the likelihood of upward or

lateral expansion of the soil caused by the formation of
segregated ice lenses (frost heave) and the subsequent
collapse of the soil and loss of strength on thawing.
Frost action occurs when moisture moves into the
freezing zone of the soil. Temperature, texture, density,
permeability, content of organic matter, and depth to the
water table are the most important factors considered in
evaluating the potential for frost action. It is assumed
that the soil is not insulated by vegetation or snow and is
not artificially drained. Silty and highly structured clayey
soils that have a high water table in winter are most
susceptible to frost action. Well drained, very gravelly, or
very sandy soils are the least susceptible. Frost heave
and low soil strength during thawing cause damage
mainly to pavements and other rigid structures.

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

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

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



65

classification of the soils

The system of soil classification used by the National
Cooperative Soil Survey has six categories (20).
Beginning with the broadest, these categories are the
order, suborder, great group, subgroup, family, and
series. Classification is based on soil properties
observed in the field or inferred from those observations
or from laboratory measurements. In table 18, the soils
of the survey area are classified according to the
system. The categories are defined in the following
paragraphs.

ORDER. Ten soil orders are recognized. The
differences among orders reflect the dominant soil-
forming processes and the degree of soil formation.
Each order is identified by a word ending in so/. An
example is Entisol.

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

GREAT GROUP. Each suborder is divided into great
groups on the basis of close similarities in kind,
arrangement, and degree of development of pedogenic
horizons; soil moisture and temperature regimes; and
base status. Each great group is identified by the name
of a suborder and by a prefix that indicates a property of
the soil. An example is Udifluvents (Udi, meaning humid,
plus fluvent, the suborder of the Entisols that are on
flood plains).

SUBGROUP. Each great group has a typic subgroup.
Other subgroups are intergrades or extragrades. The
typic is the central concept of the great group; it is not
necessarily the most extensive. Intergrades are
transitions to other orders, suborders, or great groups.
Extragrades have some properties that are not
representative of the great group but do not indicate
transitions to any other known kind of soil. Each
subgroup is identified by one or more adjectives
preceding the name of the great group. The adjective
Typic identifies the subgroup that typifies the great
group. An example is Typic Udifluvents.

FAMILY. Families are established within a subgroup on
the basis of physical and chemical properties and other
characteristics that affect management. Mostly the
properties are those of horizons below plow depth where

there is much biological activity. Among the properties
and characteristics considered are particle-size class,
mineral content, temperature regime, depth of the root
zone, consistence, moisture equivalent, slope, and
permanent cracks. A family name consists of the name
of a subgroup preceded by terms that indicate soil
properties. An example is coarse silty, mixed, nonacid,
mesic Typic Udifluvents.

SERIES. The series consists of soils that have similar
horizons in their profile. The horizons are similar in color,
texture, structure, reaction, consistence, mineral and
chemical composition, and arrangement in the profile.
The texture of the surface layer or of the substratum can
differ within a series.

soil series and their morphology

In this section, each soil series recognized in the
survey area is described. The descriptions are arranged
in alphabetic order.

Characteristics of the soil and the material in which it
formed are identified for each series. The soil is
compared with similar soils and with nearby soils of
other series. A pedon, a small three-dimensional area of
soil, that is typical of the series in the survey area is
described. The detailed description of each soil horizon
follows standards in the Soil Survey Manual (76). Many
of the technical terms used in the descriptions are
defined in Soil Taxonomy (20). Unless otherwise stated,
colors in the descriptions are for moist soil. Following the
pedon description is the range of important
characteristics of the soils in the series.

The map units of each soil series are described in the
section “Detailed soil map units.”

Armster series

The Armster series consists of deep, moderately well
drained, moderately slowly permeable soils on uplands.
These soils formed in loess and glacial till. Slopes range
from 5 to 9 percent.

Armster soils are similar to Keswick soils and are
commonly adjacent to Keswick and Mexico soils.
Keswick soils have a light-colored or thinner dark-
colored surface layer than Armster soils and mottles with
chroma of 2 or less in the upper part of the argillic
horizon. Mexico soils have matrix colors with chroma of
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2 or less, have less sand throughout the argillic horizon,
and are on higher positions on the landscape.

Typical pedon of Armster silt loam, 5 to 9 percent
slopes, about 700 feet south and 175 feet east of the
southeast corner of Fitz cemetery in Busch Wildlife Area;
UTM coordinates 696,220m E. and 4,287,240m N.

Ap—0 to 7 inches; very dark grayish brown (10YR 3/2)
silt loam, grayish brown (10YR 5/2) dry; moderate
very fine granular structure; very friable; common
fine roots; slightly acid; abrupt smooth boundary.

A2—7 to 13 inches; dark grayish brown (10YR 4/2) silt
loam; common medium distinct dark yellowish brown
(10YR 3/4) and common medium faint grayish
brown (10YR 5/2) mottles; weak fine prismatic
structure parting to weak very fine; very friable;
common fine roots; medium acid; abrupt smooth
boundary.

B1—13 to 20 inches; brown (10YR 5/3) silt loam;
common fine distinct brown (7.5YR 4/4) mottles;
moderate very fine subangular blocky structure;
friable; common fine roots; strongly acid; clear
smooth boundary.

[1B21t—20 to 30 inches; brown (7.5YR 4/4) clay;
common fine prominent yellowish red (5YR 5/6) and
common fine distinct dark yellowish brown (10YR
4/4) mottles; moderate very fine subangular blocky
structure; thin continuous clay films on faces of
peds; firm; few fine roots; very strongly acid; clear
smooth boundary.

[IB22t—30 to 48 inches; yellowish brown (10YR 5/6)
clay; common fine distinct brown (10YR 5/3),
common fine prominent yellowish red (5YR 5/6),
and few fine prominent grayish brown (10YR 5/2)
mottles; moderate medium prismatic structure
parting to weak very fine subanguiar blocky; firm;
few fine roots; thin continuous clay films on prism
faces and common black stains; strongly acid;
abrupt smooth boundary.

IIC—48 to 63 inches; grayish brown (10YR 5/2) and dark
yellowish brown (10YR 4/6) clay; massive; firm;
common sand grains; few rounded glacial pebbles
and few angular chert fragments; medium acid.

The thickness of the solum is typically 40 to about 60
inches.

The Ap horizon has hue of 10YR, value of 2, 3, or 4,
and chroma of 2 or 3. Texture typically is silt loam, but
the range includes loam. The Ap horizon ranges in
thickness from 6 to 10 inches. The A2 horizon is loam or
silt loam. The 1IB2t horizon has hue of 10YR or 7.5YR,
value of 4 or 5, and chroma of 3 to 6. Texture is clay
loam or clay. Reaction of the B horizon ranges from
medium acid to very strongly acid.

Soil survey

Auxvasse series

The Auxvasse series consists of deep, poorly drained,
very slowly permeable soils on stream terraces. They
formed in loess and silty alluvium. Slopes range from 0
to 2 percent.

Auxvasse soils are similar to Marion soils and are
commonly adjacent to Dockery and Westerville soils.
Marion soils are not as gray as the Auxvasse soils in the
argillic horizon. Dockery soils have less clay and are on
flood plains. Westerville soils also have less clay and are
slightly lower on the landscape.

Typical pedon of Auxvasse silt loam, 1,775 feet north
and 250 feet west of the southeast corner of section 29,
T. 47 N,, R. 1 E.; UTM coordinates 680,150m E. and
4,296,540m N.

Ap—o0 to 8 inches; brown (10YR 4/3) silt loam, pale
brown (10YR 6/3) dry; moderate very fine granular
structure; very friable; many roots; medium acid;
abrupt smooth boundary.

A&B—8 to 13 inches; pale brown (10YR 6/3) silt loam
(A2), and strong brown (7.5YR 5/6) silty clay (B2);
few fine distinct dark yellowish brown (10YR 4/4)
mottles; moderate very fine subangular blocky
structure; friable; few fine black concretions; slightly
acid; abrupt smooth boundary.

B21tg—13 to 22 inches; mottled grayish brown (10YR
5/2) and yellowish brown (10YR 5/4) silty clay;
weak fine prismatic structure parting to moderate
very fine subangular blocky; firm; few thin clay films;
strongly acid; gradual smooth boundary.

B22tg—22 to 29 inches; mottled grayish brown (10YR
5/2), brown (10YR 5/3), and yellowish brown (10YR
5/6) silty clay; moderate fine prismatic structure;
firm; few thin clay films on faces of peds; very
strongly acid; clear smooth boundary.

B3g—29 to 40 inches; grayish brown (10YR 5/2) silty
clay loam; common medium prominent yellowish
brown (10YR 5/6) mottles; weak fine prismatic
structure parting to moderate fine subangular blocky;
firm; very strongly acid; clear smooth boundary.

Cg—40 to 60 inches; coarsely mottled grayish brown
(10YR 5/2) and yellowish brown (10YR 5/6) silty
clay loam; massive; friable; strongly acid.

The thickness of the solum ranges from 30 to 41
inches or more.

The Ap horizon has hue of 10YR, value of 4 or 5, and
chroma of 2 or 3. The B2t horizon averages between 45
and 60 percent clay. It has hue of 10YR, value of 4 or 5,
and chroma of 2. There are common mottles with value
of 4 or 5 and chroma of 3 to 6 in hue of 10YR.

Blake series

The Blake series consists of deep, somewhat poorly
drained, moderately permeable soils. These soils are on
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the Missouri River flood plain. They formed in silty and
loamy alluvium. Slopes range from 0 to 2 percent.

Blake soils are similar to Haynie soils and are
commonly adjacent to Booker, Haynie, and Waldron
soils. Booker soils are more than 60 percent clay and
are on lower positions on the landscape than Blake
soils. Haynie soils have more sand throughout. Waldron
soils are clayey throughout and are also lower.

Typical pedon of Blake silty clay loam, 850 feet north
and 50 feet east of the southwest corner of section 16,
T. 44 N, R. 1 E.; UTM coordinates 680,480m E. and
4,270,140m N.

Ap—o0 to 8 inches; very dark grayish brown (10YR 3/2)
silty clay loam, grayish brown (10YR 5/2) dry;
moderate very fine granular structure; friable;
common fine roots; neutral; clear smooth boundary.

C1—8 to 25 inches; dark grayish brown (10YR 4/2) silty
clay loam with thin strata of silty clay; few fine faint
(10YR 4/4) mottles; moderate very fine subangular
blocky structure; firm; few fine roots; slight
effervescence; mildly alkaline; abrupt smooth
boundary.

C2—25 to 47 inches; dark grayish brown (10YR 4/2)
very fine sandy loam with strata of silty clay; few fine
faint dark gray (10YR 4/1) mottles; massive; very
friable; few fine roots; slight effervescence; mildly
alkaline; clear smooth boundary.

C3—47 to 60 inches; dark grayish brown (10YR 4/2)
silty clay loam; massive; firm; slight effervescence;
moderately alkaline.

The thickness of the solum is less than 10 inches and
corresponds to the thickness of the A1 or Ap horizon.
The depth to horizons that are less clayey than silty clay
loam is generally 18 to 35 inches.

The A horizon has hue of 10YR, value of 3, and
chroma of 1 or 2. Texture typically is silty clay loam, but
the range includes silt loam. The IIC horizon is dark
grayish brown (10YR 4/2) or grayish brown (10YR 5/2)
silt loam or very fine sandy loam with coarser and finer
strata.

Blase series

The Blase series consists of deep, somewhat poorly
drained soils that are slowly permeable in the upper part
and moderately permeable in the lower part. They
formed in 18 to 38 inches of fine-textured alluvium over
medium textured alluvial materials. Slopes range from 0
to 2 percent.

Blase soils are commonly adjacent to Lomax and
Portage soils. Lomax soils are sandy throughout and are
on the highest part of the terrace. Portage soils are
clayey throughout and are on the adjacent flood plains.

Typical pedon of Blase silty clay loam, about 1,425
feet east and 2,500 feet north of the southwest corner of
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section 22, T. 48 N., R. 5 E.; UTM coordinates 721,220m
E. and 4,309,100m N.

Ap—0 to 10 inches; very dark gray (10YR 3/1) silty clay
loam, dark gray (10YR 4/1) dry; weak very fine
subangular blocky structure; friable; slightly acid;
clear smooth boundary.

A12—10 to 17 inches; very dark gray (10YR 3/1) silty
clay, grayish brown (10YR 5/2) dry; moderate very
fine subangular btocky structure; firm; common thin
brown (10YR 5/3) coatings on faces of peds;
medium acid; clear smooth boundary.

B2—17 to 32 inches; grayish brown (10YR 5/2) silty
clay; few fine distinct yellowish brown (10YR 5/4)
mottles; moderate fine subangular blocky structure;
firm; medium acid; abrupt smooth boundary.

[IC1—32 to 48 inches; brown (10YR 5/3) loam; massive;
very friable; neutral; clear smooth boundary.

[IC2—48 to 60 inches; brown (10YR 5/3) very fine sandy
loam; massive; very friable; mildly alkaline.

The thickness of the solum ranges from 18 to 38
inches and is the same as the thickness of the clayey
upper part of the soil. The mollic epipedon ranges from
10 to about 22 inches in thickness.

The Ap horizon is most commonly silty clay loam, but
the range includes silty clay. The A horizon has hue of
10YR, value of 2 or 3, and chroma of 1 or 2. Reaction is
typically medium acid to neutral. The B2 horizon has hue
of 10YR, value of 3 to 5, and chroma of 2 with the
darker colors in the upper part. Reaction is medium acid
to slightly acid. The IIC horizon has hue of 10YR, value
of 4 or 5, and chroma of 3 or 4. Texture is loam, silt
loam, or very fine sandy loam. Reaction is neutral to
mildly alkaline.

Booker series

The Booker series consists of deep, very poorly
drained, very slowly permeable soils on the Missouri
River flood plain. They formed in thick clayey alluvium.
Slopes range from 0 to 2 percent.

Booker soils are similar to Portage soils and are
commonly adjacent to Blake and Waldron soils. Blake
soils have less clay than Booker soils and are on higher
positions on the landscape. Portage soils are acid.
Waldron soils have less clay, are not as gray, and are
slightly higher.

Typical pedon of Booker clay, 150 feet south and
3,100 feet west of the northeast corner of section 12, T.
47 N., R. 5 E.; UTM coordinates 724,670m E. and
4,303,300m N,

Ap—o0 to 12 inches; very dark gray (10YR 3/1) clay, dark
gray (10YR 4/1) dry; few fine prominent dark red
(2.5YR 3/6) mottles; moderate fine subangular
blocky structure; firm; common roots; neutral; clear
smooth boundary.
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B1g—12 to 26 inches; very dark gray (10YR 3/1) clay;
few fine prominent dark red (2.5YR 3/6) mottles;
moderate fine subangular blocky structure; firm; few
roots; neutral; clear smooth boundary.

B2g—26 to 37 inches; dark gray (5Y 4/1) clay; common
fine prominent dark red (2.5YR 3/6) mottles;
moderate fine subangular blocky structure; firm; few
roots; neutral; clear smooth boundary.

Cg—37 to 60 inches; dark gray (10YR 4/1) clay; few fine
prominent yellowish red (5YR 4/6) mottles; massive;
firm; neutral.

The thickness of the solum ranges from 30 to 48
inches. Reaction ranges from medium acid to neutral
throughout.

The A horizon has hue of 10YR or 2.5Y, value of 2 or
3, and chroma of 1 or 2. Texture typically is clay, but the
range includes silty clay. The B horizon has hue of
10YR, 2.5Y, or 5Y, value of 2 to 5, and chroma of 0 to 2.
Matrix colors of the C horizon have hue of 2.5Y, 5Y, or
10YR, value of 4 or 5, and chroma of 2 or less.

Carlow series

The Carlow series consists of deep, poorly drained,
very slowly permeable soils on the Mississippi River
flood plain. They formed in clayey alluvium. Slopes range
from O to 2 percent.

Carlow soils are commonly adjacent to Chequest,
Hurst, Kampville, and Portage soils. Chequest soils have
less clay and are on slightly higher positions on the
landscape. Hurst soils do not have a mollic epipedon
and are on low terraces. Kampville soils have less clay,
do not have a mollic epipedon, and are on similar
landscape positions. Portage soils are more than 60
percent clay and are slightly lower.

Typical pedon of Carlow silty clay loam, 2,575 feet
west and 50 feet south of the northeast corner of
section 8, T. 47 N., R. 4 E.; UTM coordinates 708,980m
E. and 4,303,090m N.

Ap—o0 to 8 inches; very dark grayish brown (10YR 3/2)
silty clay loam, grayish brown (10YR 5/2) dry; weak
fine granular structure; firm; common fine roots;
medium acid; abrupt smooth boundary.

A12—8 to 14 inches; very dark grayish brown (10YR
3/2) silty clay, grayish brown (10YR 5/2) dry; weak
fine subangular blocky structure; firm; few fine roots;
strongly acid; clear smooth boundary.

B21g—14 to 23 inches; dark gray (10YR 4/1) silty clay;
few fine prominent yellowish red (5YR 4/6) mottles;
weak very fine subangular blocky structure; firm;
very strongly acid; clear smooth boundary.

B22g—23 to 40 inches; dark gray (10YR 4/1) silty clay;
common fine prominent yellowish red (5YR 4/6)
mottles; weak very fine subangular blocky structure;
firm; strongly acid; clear smooth boundary.

Soil survey

Cg—40 to 60 inches; dark gray (10YR 4/1) silty clay;
common fine prominent strong brown (7.5YR 5/6)
mottles; massive; firm; strongly acid.

Thickness of the solum ranges from 30 to about 60
inches. The mollic epipedon is 10 to 20 inches thick. The
control section is typically silty clay and averages 48 to
60 percent clay. Reaction ranges from medium acid to
very strongly acid.

The A horizon has hue of 10YR, value of 2 or 3, and
chroma of 2 or less. It is typically silty clay loam. Some
pedons are silty clay. The B and C horizons have hue of
10YR, value of 4 to 6, and chroma of 2 or less with
bright-colored mottles.

Carr series

The Carr series consists of deep, well drained,
moderately rapidly permeable soils on the Missouri River
flood plain. They formed in sandy and loamy alluvium.
Slopes are less than 2 percent.

Carr soils are commonly adjacent to Haynie and
Hodge soils. Haynie soils have less sand and are on
slightly lower positions on the landscape. Hodge soils
have more sand throughout and are slightly higher.

Typical pedon of Carr fine sandy loam, 1,850 feet
south and 900 feet west of the northeast corner of
section 21, T. 44 N, R. 1 E,; UTM coordinates 681,420m
E. and 4,269,340m N.

Ap—0 to 15 inches; dark grayish brown (10YR 4/2) fine
sandy loam, grayish brown (10YR 5/2) dry; weak
fine granular structure; very friable; few roots; slight
effervescence; moderately alkaline; clear smooth
boundary.

C1—15 to 34 inches; dark grayish brown (10YR 4/2) fine
sandy loam; weak medium granular structure; very
friable; few roots; slight effervescence; moderately
alkaline; abrupt smooth boundary.

1IC2—34 to 60 inches; pale brown (10YR 6/3) fine sand;
single grain; loose; slight effervescence; moderately
alkaline.

The depth of the solum ranges from 6 to 15 inches
and corresponds to the thickness of the A horizon. The
soil is mildly alkaline or moderately alkaline throughout.

The A horizon has hue of 10YR, value of 3 or 4, and
chroma of 1 to 3. Texture is typically fine sandy loam
and ranges from loamy fine sand to loam. The C horizon
has hue of 10YR, value of 4 to 6, and chroma of 2 or 3.
Texture is typically fine sandy loam and contains thin
strata of coarser or finer material. The IIC horizon has
hue of 10YR, value of 5 or 6, and chroma of 2 or 3. t is
typically loamy sand or fine sand with thin strata of
coarser or finer material.
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Cedargap series

The Cedargap series consists of deep, somewhat
excessively drained, moderately rapidly permeable soils
on small stream flood plains. They formed in recent
alluvium formed largely from nearby upland soils
underlain by cherty dolomite and sandstone. Slopes
range from O to 2 percent.

Cedargap soils are commonly adjacent to Haymond
and Sensabaugh soils. Haymond soils do not contain
chert. Sensabaugh soils generally do not have chert in
the upper 20 to 40 inches. Both soils are on landscape
positions similar to that of the Cedargap soils.

Typical pedon of Cedargap silt loam, 600 feet north
and 950 feet east of the center of section 16, T. 45 N,
R. 1 E.; UTM coordinates 681,510m E. and 4,280,710m
N.

A11—0 to 5 inches; dark brown (7.5YR 3/2) silt loam,
brown (7.5YR 5/3) dry; weak fine granular structure;
very friable; many fine roots; estimated 10 percent
chert fragments; neutral; abrupt wavy boundary.

A12—5 to 35 inches; dark brown (7.5YR 3/2) very
cherty loam, brown (10YR 5/3) dry; weak very fine
granular structure; very friable; few roots; estimated
75 percent chert fragments; neutral: clear wavy
boundary.

C—35 to 60 inches; brown (7.5YR 4/2) very cherty loam;
weak very fine subangular blocky structure; firm; few
roots; estimated 75 percent chert fragments; neutral.

The thickness of the solum is less than 36 inches.
The A horizon has hue of 7.5YR or 10YR, value of 3
or 4, and chroma of 2 or 3. It generally is silt loam in the
upper part, but the range includes cherty silt loam; and it
is very cherty loam or very cherty silt loam in the lower
part. The C horizon has hue of 7.5YR or 10YR, value of

4 or 5, and chroma of 2 to 4. Texture is cherty or very
cherty loam or silt loam.

Chequest series

The Chequest series consists of deep, poorly drained,
moderately slowly permeable soils on the Mississippi
River bottoms. They formed in acid, silty and clayey
altuvium. Slopes range from 0 to 2 percent.

These soils have a silt loam Ap horizon and are less
gray in the subsoil than is defined as the range for the
Chequest series, but this difference does not significantly
affect the use or behavior of the soil.

Chequest soils are similar to Edinburg soils and are
commonly adjacent to Carlow, Hurst, and Kampville
soils. Carlow soils have a higher clay content than
Chequest soils and are on slightly iower positions on the
landscape. Edinburg soils have an argillic horizon and
formed in loess. Hurst soils do not have a mollic
epipedon and are on low terraces. Kampville soils have
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less clay, do not have a mollic epipedon, and are slightly
lower.

Typical pedon of Chequest silt loam, about 1,450 feet
east and 775 feet south of the northwest corner of
section 36, T. 48 N., R. 3 E.; UTM coordinates 705,240m
E. and 4,306,130m N.

Ap—0 to 10 inches; very dark grayish brown (10YR 3/2)
silt loam, grayish brown (10YR 5/2) dry; weak very
fine granular structure; friable; few fine roots;
medium acid; clear smooth boundary.

A12—10 to 20 inches; very dark grayish brown (10YR
3/2) silty clay loam, grayish brown (10YR 5/2) dry;
weak fine subangular blocky structure; friable; few
fine roots; thin silt coatings on faces of peds;
medium acid; abrupt smooth boundary.

B2g—20 to 40 inches; dark grayish brown (10YR 4/2)
silty clay; few fine distinct gray (10YR 5/1) and
common fine prominent brown (7.5YR 4/4) mottles;
moderate fine subangular blocky structure; firm; few
fine roots; thin patchy clay films; strongly acid;
abrupt smooth boundary.

B3g—40 to 60 inches; dark grayish brown (10YR 4/2)
silty clay loam; few fine prominent brown (7.5YR
4/4) mottles; weak fine subangular blocky structure;
firm; thin silt coatings on faces of peds; strongly
acid.

The thickness of the solum is typically more than 60
inches. Thickness of the mollic epipedon ranges from 10
to 20 inches.

The Ap horizon is generally silt loam, but the range
includes silty clay loam. The A horizon is very dark gray
(10YR 3/1) or very dark grayish brown (10YR 3/2). The
Bg horizon has hue of 10YR, value of 4 or 5, and
chroma of 2 or less. Reaction ranges from medium acid
to strongly acid.

Crider series

The Crider series consists of deep, well drained,
moderately permeable soils on uplands. They formed in
loess and the underlying materials weathered from
limestone. Slopes range from 5 to 20 percent.

Crider soils are similar to Menfro and Winfield soils
and are commonly adjacent to Gatewood, Goss,
Keswick, and Winfield soils. Gatewood soils are not as
red as Crider soils and are moderately deep to bedrock.
Goss soils are cherty throughout and are on lower
positions on the landscape. Keswick soils have more
clay, sand, and pebbles and are also lower. Menfro and
Winfield soils do not have a red 1IB2 horizon. Also,
Winfield soils have mottles in chroma of 2 in the lower
part of the B horizon.

Typical pedon of Crider silt loam, 9 to 14 percent
slopes, eroded, 2,200 feet south and 300 feet east of
the northwest corner of section 22, T. 45 N, R. 1 E;;
UTM coordinates 682,170m E. and 4,279,040m N.
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Ap—0 to 8 inches; dark brown (10YR 4/3) silt loam,
yellowish brown (10YR 5/4) dry; weak very fine
subangular blocky structure; friable; many fine roots;
neutral; abrupt smooth boundary.

B21t—8 to 16 inches; strong brown (7.5YR 4/6) silty
clay loam; few fine prominent red (2.5YR 4/8) and
common fine prominent pale brown (10YR 6/3)
mottles; moderate very fine subangular blocky
structure; firm; common fine roots; few black stains;
thin continuous clay films; strongly acid; clear
smooth boundary.

B22t—16 to 23 inches; brown (7.5YR 4/4) and dark
yellowish brown (10YR 4/4) silty clay loam; common
medium prominent strong brown (7.5YR 5/8)
mottles; moderate very fine subangular blocky
structure; firm; common roots; common black stains;
thin continuous clay films; strongly acid; clear
smooth boundary.

11B23t—23 to 30 inches; yellowish red (5YR 4/6) silty
clay loam; common fine prominent dark brown
(7.5YR 4/4) mottles; moderate fine subangular
blocky structure; firm; few roots; common black
stains; thin continuous clay films; estimated 5 to 10
percent chert fragments; slightly acid; gradual
smooth boundary.

11B24t—30 to 60 inches; red (2.5YR 4/6) silty clay loam;
common fine prominent brown (7.5YR 4/4) mottles;
moderate very fine subangular blocky structure; firm;
thin continuous clay films; estimated 5 percent chert
fragments; few black stains; medium acid.

Thickness of the solum or depth to bedrock is more
than 60 inches. Chert fragments range from 0 to 15
percent below the lithologic discontinuity 20 to 45 inches
from the surface.

The Ap horizon has hue of 7.5YR or 10YR, value of 4,
and chroma of 3 or 4. The B horizon has hue of 5YR or
7.5YR, value of 4 or 5, and chroma of 4 or 6. Texture is
silt loam or silty clay loam. Reaction ranges from slightly
to strongly acid. The |IB horizon has hue of 2.5YR or
5YR, value of 4 or 5, and chroma of 4 to 6. Texture is
silty clay loam and, less commonly, silty clay. Reaction
ranges from medium acid to strongly acid. The upper 20
inches of the argillic horizon averages between 28 and
35 percent clay.

Dockery series

The Dockery series consists of deep, somewhat poorly
drained, moderately permeable soils on bottom lands.
They formed in medium textured alluvium. Slopes range
from O to 2 percent.

Dockery soils are similar to Haymond soils and are
commonly adjacent to Haymond and Kennebec soils.
Haymond soils do not have mottles in chroma of 2.
Kennebec soils have a mollic epipedon and are similar in
landscape positions to Dockery soils.

Soil survey

Typical pedon of Dockery silt loam, about 275 feet
south of the junction of Weiss Road and Highway N.;
UTM coordinates 703,890m E. and 4,291,840m N.

Ap—0 to 9 inches; dark brown (10YR 4/3) silt loam,
brown (10YR 5/3) dry; weak fine granular structure;
very friable; medium acid; clear smooth boundary.

C1—9 to 29 inches; brown (10YR 4/3) silt loam;
common fine faint grayish brown (10YR 4/2)
mottles; massive; very friable; slightly acid; clear
smooth boundary.

C2—29 to 60 inches; grayish brown (10YR 5/2) siit
loam; few fine distinct brown (7.5YR 5/4) motties;
massive; very friable; common black concretions;
neutral.

The thickness of the solum ranges from 4 to 10 inches
and corresponds to the thickness of the A horizon.

The A horizon has hue of 10YR, value of 3 or 4, and
chroma of 2 or 3. The C horizon typically has hue of
10YR, value of 4 or 5, and chroma of 2 or 3. Common to
many, faint to distinct motties in chroma of 2 are within a
depth of 20 inches.

Dupo series

The Dupo series consists of deep, somewhat poorly
drained, slowly permeable soils on flood plains. They
formed in 20 to 40 inches of recent light-colored silty
alluvium underlain by an older, dark-colored buried soil.
Slopes range from 0 to 2 percent.

Dupo soils are commonly adjacent to Dockery and
Portage soils. Dockery soils have silty textures
throughout and are generally nearer to the uplands than
Dupo soils. Portage soils are clayey throughout and are
farther away from the uplands.

Typical pedon of Dupo silt loam, 150 feet west and
1,100 feet south of the northeast corner of section 22, T.
47 N., R. 4 E.; UTM coordinates 712,760m E. and
4,299,460m N.

Ap—0 to 10 inches; dark brown (10YR 4/3) silt loam,
brown (10YR 5/3) dry; weak very fine granular
structure; very friable; medium acid; clear smooth
boundary.

C—10 to 20 inches; dark brown (10YR 4/3) silt loam;
few medium distinct brown (7.5YR 4/4) and few fine
faint dark grayish brown (10YR 4/2) motties; weak
thin platy structure; very friable; slightly acid; abrupt
smooth boundary.

IIAb1—20 to 24 inches; very dark grayish brown (10YR
3/2) silty clay loam; weak fine subangular blocky
structure; firm; slightly acid; abrupt smooth
boundary.

IIAb2—24 to 36 inches; very dark gray (10YR 3/1) silty
clay; weak fine subangular blocky structure; firm;
slightly acid; clear smooth boundary.
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IIC—36 to 60 inches; dark gray (10YR 4/1) clay; weak
fine subangular blocky structure; firm; slightly acid.

Depth to the dark-colored I1Ab horizon ranges from 20
to 40 inches. The 10- to 40-inch control section ranges
from medium acid to neutral.

The Ap horizon is generally dark brown (10YR 4/3) or
dark grayish brown (10YR 4/2). The C horizon is
generally brown (10YR 4/3, 5/3) or dark grayish brown
(10YR 4/2). The texture is silt loam that averages slightly
less than 18 percent clay. The Ab horizon has hue of
10YR, value of 2 or 3, and chroma of 1 or 2. It is silty
clay loam, silty clay, or clay. The IIC horizon is dark gray
(10YR 4/1) or gray (10YR 5/1) clay or silty clay.

Edinburg series

The Edinburg series consists of deep, poorly drained,
slowly permeable soils on high terraces. They formed in
loess. Slopes range from 0 to 1 percent.

Edinburg soils are similar to Chequest soils and are
commonly adjacent to Herrick and Weller soils.
Chequest soils do not have an argillic horizon and
formed in alluvium. Weller soils do not have a mollic
epipedon and are also higher than Edinburg soils on the
landscape.

Typical pedon of Edinburg silty clay loam, about 30
feet west of a private drive, 1,650 feet south of
Flatwoods Road; UTM coordinates 693,640m E. and
4,308,900m N.

Ap—0 to 4 inches; very dark gray (10YR 3/1) silty clay
loam, dark gray (10YR 4/1) dry; weak very fine
subangular blocky structure; friable; few fine roots;
neutral; abrupt smooth boundary.

A12—4 to 11 inches; very dark gray (10YR 3/1) silty clay
loam, dark gray (10YR 4/1) dry; moderate fine
subangular blocky structure; firm; few fine roots;
neutral; clear smooth boundary.

A13—11 to 20 inches; black (10YR 2/1) silty clay loam,
dark gray (10YR 4/1) dry; moderate fine subangular
blocky structure; firm; few fine roots; slightly acid;
gradual smooth boundary.

B2t—20 to 31 inches; dark grayish brown (2.5Y 4/2) silty
clay; common fine prominent light olive brown (2.5Y
5/4) mottles; moderate very fine subangular blocky
structure; firm; thick discontinuous clay films on
faces of peds; very dark grayish brown (10YR 3/2)
organic coatings on surface of peds; medium acid;
clear smooth boundary.

B3t—31 to 44 inches; grayish brown (2.5Y 5/2) silty clay
loam; common fine distinct light yellowish brown
(2.5Y 6/4) mottles; weak very fine subangular blocky
structure; firm; thin patchy clay films in pores and on
faces of peds; slightly acid; clear smooth boundary.

C—44 to 60 inches; light olive gray (5Y 6/2) silty clay
loam; common fine prominent brownish yellow
(10YR 6/6) mottles; massive; firm; thin patchy dark
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yellowish brown (10YR 4/2) clay films in root
channels; neutral.

The thickness of the solum ranges from 40 to about
60 inches. The mollic epipedon ranges from 12 to 24
inches in thickness.

The A horizon has hue of 10YR, value of 2 or 3, and
chroma of 1 or 2. Texture is silt loam or silty clay loam.
The Bt horizon has hue of 10YR or 2.5Y, value of 4 or 5,
and chroma of 2 or less with mottles of higher chroma.
Texture is silty clay or silty clay loam. The upper 20
inches of the horizon averages from 36 to 46 percent
clay. Reaction ranges from medium acid to neutral. The
C horizon is neutral to mildly alkaline.

Freeburg series

The Freeburg series consists of deep, somewhat
poorly drained, moderately slowly permeable soils on
terraces. They formed in alluvial sediments washed from
loess and residual soils of the nearby uplands. Slopes
range from O to 2 percent.

Freeburg soils are similar to Weller soils and are
commonly adjacent to Menfro and Sensabaugh soils.
Menfro and Winfield soils are on uplands. In addition,
Menfro soils do not have mottles in chroma of 2, and
Weller soils have more clay in the subsoil than Freeburg
soils. Sensabaugh soils have more sand, do not have
mottles in chroma of 2, and are on stream bottoms.

Typical pedon of Freeburg silt loam, 2,900 feet north
and 1,500 feet east of the southwest corner of Spanish
survey 303, T. 45 N, R. 2 E.; UTM coordinates
691,630m E. and 4,279,140m N.

Ap—0 to 10 inches; brown (10YR 5/3) silt loam, pale
brown (10YR 6/3) dry; weak very fine granular
structure; very friable; many roots; neutral; abrupt
smooth boundary.

B1t—10 to 19 inches; brown (7.5YR 5/4) silty clay loam;
common medium distinct pinkish gray (7.5YR 6/2)
mottles; weak fine subangular blocky structure; very
friable; common fine roots; thin clay films in root
channels; few black stains; slightly acid; clear
smooth boundary.

B21t—19 to 28 inches; brown (7.5YR 5/4) silty clay
loam; many medium distinct pinkish gray (7.5YR
6/2) mottles; weak fine subangular blocky structure;
friable; few fine roots; common black stains; thin
clay films in root channels; strongly acid; clear
smooth boundary.

B22t—28 to 41 inches; brown (7.5YR 5/4) silty clay
loam; common medium distinct pinkish gray (7.5YR
6/2) and common fine distinct strong brown (7.5YR
5/8) mottles; moderate fine subangular blocky
structure; friable; few fine roots; common black
stains and concretions; thin clay films in root
channels; very strongly acid; clear smooth boundary.
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B3t—41 to 60 inches; brown (7.5YR 5/4) silty clay loam;
common medium distinct pinkish gray (7.5YR 6/2)
and common fine distinct strong brown (7.5YR 5/8)
mottles; weak fine subangular blocky structure;
friable; thin patchy clay films on faces of peds and in
root channels; common black stains; strongly acid.

The thickness of the solum ranges from 33 to 60
inches or more.

The Ap horizon has hue of 10YR, value of 4 or 5, and
chroma of 2 or 3. In some pedons there is a lighter
colored A2 horizon. Reaction is slightly acid or neutral.
The B2t horizon has hue of 7.5YR or 10YR, value of 4 or
5, and chroma of 3 to 6, with mottles of low chroma. It is
medium to strongly acid in the upper part and strongly
acid to very strongly acid in the lower part. The upper 20
inches of the control section averages between 27 and
35 percent clay and is less than 15 percent fine sand or
coarser.

Gasconade series

The Gasconade series consists of shallow, somewhat
excessively drained, moderately slowly permeable soils
on uplands. They formed in residuum weathered from
limestone. Slopes range from 15 to 50 percent.

Gasconade soils are commonly adjacent to Gatewood
and Goss soils. Gatewood soils have more clay, are
deeper to limestone bedrock, do not have coarse
fragments, and are generally higher than Gasconade
soils. Goss soils are cherty throughout, are more than 60
inches deep, and are on the upper side slopes.

Typical pedon of Gasconade silty clay loam, from an
area of Gasconade-Rock outcrop complex, 15 to 50
percent siopes, 1,100 feet north and 1,800 feet east of
the southwest corner of section 5, T. 45 N., R. 2 E.;
UTM coordinates 688,830m E. and 4,283,410m N.

A1—0 to 4 inches; very dark gray (10YR 3/1) silty clay
loam, very dark grayish brown (10YR 3/2) dry;
strong very fine subangular blocky structure; firm;
common roots; estimated less than 10 percent
coarse fragments; neutral; clear smooth boundary.

B2—4 to 15 inches; dark brown (7.5YR 3/2) cherty silty
clay loam; moderate very fine subangular blocky
structure; firm; few roots; estimated 40 percent
coarse fragments; neutral; abrupt wavy boundary.

R—15 inches; limestone.

The thickness of the solum ranges from 9 to 20 inches
and corresponds to the depth to bedrock. The content of
coarse fragments ranges from 35 to 60 percent.
Reaction of the solum ranges from slightly acid to mildly
alkaline.

The A horizon has hue of 10YR, value of 2 or 3, and
chroma of 1 or 2. Texture generally is silty clay loam, but
the range includes cherty silty clay loam. The B horizon

Soil survey

has hue of 7.5YR or 10YR, value of 3 or 4, and chroma
of 2 to 4. Texture is cherty or very cherty silty clay loam.

Gatewood series

The Gatewood series consists of moderately deep,
well drained, slowly permeable soils on relatively smooth
upland side slopes. They formed in material weathered
from interbedded limestone and shale. Slopes range
from 15 to 50 percent.

These soils are better drained and less acid
throughout than is defined as the range for the
Gatewood series, but these differences do not
significantly alter the use or behavior of the soils.

Gatewood soils are commonly adjacent to Crider,
Gasconade, and Goss soils. Crider soils are redder than
Gatewood soils, are more than 60 inches deep to
bedrock, and are on higher positions on the landscape.
Gasconade soils are less than 20 inches to limestone
bedrock, have coarse fragments, and are generally lower
than Gatewood soils. Goss soils are deep and cherty
throughout and are higher than Gatewood soils.

Typical pedon of Gatewood silt loam, from an area of
Gatewood-Gasconade-Crider complex, 15 to 50 percent
slopes, about 2,200 feet north and 725 feet west of the
southeast corner of section 5, T. 44 N., R. 2 E.; UTM
coordinates 689,720m E. and 4,273,850m N.

A1—0 to 2 inches; very dark grayish brown (10YR 3/2)
silt loam, dark grayish brown (10YR 4/2) dry; weak
fine granular structure; very friable; many fine roots;
few limestone fragments; neutral; abrupt smooth
boundary.

B21t—2 to 7 inches; brown (7.5YR 4/4) silty clay;
moderate fine subangular blocky structure; firm; few
fine roots; few chert fragments; neutral; clear
smooth boundary.

B22t—7 to 24 inches; strong brown (7.5YR 4/6) clay;
moderate fine subangular blocky structure; firm; few
fine roots; few chert fragments; neutral.

R—24 inches; limestone bedrock.

The thickness of the solum ranges from 15 to 25
inches. Depth to hard bedrock ranges from 20 to 40
inches. Content of limestone and chert fragments ranges
from O to 15 percent. Reaction ranges from neutral to
mildly alkaline throughout the solum.

The A horizon has hue of 7.5YR or 10YR, value of 3
or 4, and chroma of 2 or 3. It is generally silt loam, but
the range includes silty clay loam. The B horizon has
hue of 7.5YR, value of 4 or 5, and chroma of 4 to 6.
Texture is clay or silty clay.

Goss series

The Goss series consists of deep, well drained,
moderately permeable cherty soils on uplands. They
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formed in materials weathered from cherty dolomite and
interbedded shale. Slopes range from 5 to 35 percent.

Goss soils are commonly adjacent to Crider, Holstein,
Gasconade, and Keswick soils. Crider soils contain less
than 15 percent chert and are lower than Goss soils on
the landscape. Gasconade soils are less than 20 inches
to bedrock and are also lower than Goss soils. Holstein
soils have less chert and are lower. Keswick soils do not
have chert and are higher.

Typical pedon of Goss cherty silt loam, 14 to 35
percent slopes, 800 feet north and 1,200 feet west of
the southeast corner of section 19, T. 45 N.,, R. 1 E,;
UTM coordinates 678,480m E. and 4,278,200m N.

A1—0 to 3 inches; brown (10YR 4/3) cherty silt loam,
light gray (10YR 7/2) dry; moderate very fine
granular structure; very friable; many roots;
estimated 15 percent chert fragments; strongly acid;
clear smooth boundary.

A2—3 to 9 inches; yellowish brown (10YR 5/4) cherty
silt loam; moderate very fine granular structure; very
friable; many roots; estimated 20 percent chert
fragments; very strongly acid; clear smooth
boundary.

B1—9 to 16 inches; strong brown (7.5YR 5/6) cherty silt
loam; moderate very fine subangular blocky
structure; friable; common roots; estimated 40
percent chert fragments; very strongly acid; clear
smooth boundary.

B21t—16 to 28 inches; yellowish red (5YR 5/6) cherty
silty clay; common fine prominent brown (7.5YR
5/4) mottles; moderate very fine subangular blocky
structure; firm; few roots; estimated 45 percent chert
fragments; very strongly acid; clear wavy boundary.

B22t—28 to 44 inches; red (2.5YR 5/6) very cherty silty
clay; common fine prominent yellowish brown (10YR
5/4) mottles; moderate very fine subangular blocky
structure; firm; few roots; estimated 55 percent chert
fragments; very strongly acid; clear wavy boundary.

B23t—44 to 60 inches; strong brown (7.5YR 5/6) very
cherty silty clay; common medium prominent pale
brown (10YR 6/3) mottles; weak very fine
subangular blocky structure; firm; estimated 80
percent chert fragments; very strongly acid.

The thickness of the solum is 60 inches or more.
Depth to bedrock is more than 60 inches.

The A1 horizon has color value of 3 or 4 and chroma
of 2 to 4. The A2 horizon has value of 5 or 6 and
chroma of 3 or 4. The B2 horizon has hue of 2.5YR to
7.5YR, value of 4 or 5, and chroma of 4 to 6. The chert
content of the A horizon ranges from about 10 percent
to about 50 percent. The chert content of the B horizon
ranges from about 40 percent to about 90 percent.
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Harvester series

The Harvester series consists of deep, moderately well
drained, moderately slowly permeable soils on uplands.
They formed in materials transported by earthmoving
equipment and in an older underlying truncated soil.
Slopes range from 2 to 14 percent.

Harvester soils are similar to Menfro and Winfield soils
and are commonly adjacent to them. Menfro and
Winfield soils have not been truncated and rearranged
and have argillic horizons.

Typical pedon of Harvester silt loam, from an area of
Harvester-Urban land complex, 2 to 9 percent slopes, in
Spanish survey 979, 190 feet north and 360 feet east of
the northwest corner of section 34, T. 47 N., R. 4 E;;
UTM coordinates 711,320m E. and 4,296,240m N.

A1—0 to 2 inches; brown (10YR 4/3) silt loam; common
coarse distinct very dark grayish brown (10YR 3/2)
mottles; few pockets of dark brown (7.5YR 4/4) silty
clay loam; moderate very fine granular structure;
friable; many fine roots; neutral; abrupt smooth
boundary.

C1—2 to 7 inches; dark yellowish brown (10YR 4/4) silt
loam; common pockets of dark brown (7.5YR 4/4)
silty clay loam; weak medium platy fragments;
friable; many fine roots; neutral; clear smooth
boundary.

C2—7 to 13 inches; dark brown (7.5YR 4/4) silty clay
loam; few fine pockets and thin discontinuous
lenses of brown (10YR 4/3) silt loam; strong
medium platy fragments; firm; common fine roots;
medium acid; abrupt smooth boundary.

C3—13 to 15 inches; dark brown (10YR 4/3) silt loam;
few pockets of brown (7.5YR 4/4) silty clay loam;
moderate medium platy fragments; firm; common
fine roots; slightly acid; abrupt smooth boundary.

C4—15 to 21 inches; brown (7.5YR 4/4) silty clay loam;
few thin discontinuous lenses of brown (10YR 4/3)
silt loam; strong coarse blocky fragments; very firm;
common fine roots flattened along faces of
fragments; common black (10YR 2/1) stains;
neutral; abrupt smooth boundary.

C5—21 to 31 inches; dark grayish brown (10YR 4/2) silt
loam; common fine pockets of brown to dark brown
(7.5YR 4/4) silty clay loam; moderate medium platy
fragments; firm; common reddish brown (5YR 4/4)
stains along cleavage planes; common partly
decomposed organic material; neutral; abrupt
smooth boundary.

B2b—31 to 47 inches; dark yellowish brown (10YR 4/4)
silty clay loam; weak medium prismatic structure;
very firm; few fine black (10YR 2/1) concretions
(iron and manganese oxides); slightly acid; gradual
smooth boundary.

B3b—47 to 67 inches; brown (7.5YR 4/4) silty clay loam;
weak medium prismatic structure; firm; few fine
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black (10YR 2/1) concretions and stains (iron and
manganese oxides); slightly acid.

The solum is less than 6 inches thick and corresponds
to the A1 horizon. Depth to bedrock is 60 inches or
more. Texture is silt loam or silty clay loam in all
horizons. Depth to undisturbed soil materials ranges from
20 to 40 inches.

Hatton series

The Hatton series consists of deep, moderately well
drained, very slowly permeable soils on uplands. They
formed in loess and the underlying glacial sediments.
Slopes range from 5 to 9 percent.

Hatton soils are similar to Lindley and Keswick soils
and are commonly adjacent to Marion, Mexico, and
Keswick soils. Lindley soils have glacial sand and
pebbles throughout. Marion soils have mottles in chroma
of 2 in the upper part of the B horizon, do not have
glacial sand and pebbles in the lower part, and are on
higher positions on broad ridges than Hatton soils.
Mexico soils have a dark-colored surface layer, more
clay, and are higher on the landscape. Keswick soils
have more glacial sand and pebbles and more clay.

Typical pedon of Hatton silt loam, 5 to 9 percent
slopes, 450 feet south and 550 feet west of the
northeast corner of the SE 1/4 of section 8, T. 47 N., R.
1 E.; UTM coordinates 680,000m E. and 4,301,530m N.

Ap—o0 to 5 inches; dark brown (10YR 4/3) silt loam, pale
brown (10YR 6/3) dry; weak very thin platy structure
parting to moderate very fine granular; very friable;
many fine roots; neutral; abrupt smooth boundary.

A2—5 to 10 inches; brown (10YR 5/3) silt loam;
moderate very fine granular structure; friable;
common fine roots; neutral; clear smooth boundary.

B1—10 to 15 inches; yellowish brown (10YR 5/4) silt
loam; moderate very fine subangular blocky
structure; firm; common fine roots; strongly acid;
abrupt smooth boundary.

B21t—15 to 20 inches; yellowish brown (10YR 5/4) silty
clay loam; strong fine subangular blocky structure;
firm; common fine roots; many silt coatings; very
strongly acid; abrupt smooth boundary.

B22t—20 to 29 inches; dark brown (7.5YR 4/4) silty clay
loam; few fine faint strong brown (7.5YR 5/6) and
few fine distinct reddish brown (5YR 4/4) mottles;
moderate very fine prismatic structure parting to
moderate very fine subangular blocky; firm; few fine
roots; light brownish gray (10YR 6/2) silt coatings
on surfaces of peds; very strongly acid; clear
smooth boundary.

B3—29 to 38 inches; strong brown (7.5YR 4/4) silty clay
loam; common fine distinct brown (10YR 5/3) and
common fine distinct yellowish red (5YR 5/6)
mottles; weak very fine subangular blocky structure;
firm; very strongly acid; clear smooth boundary.

Soil survey

IIC1x—38 to 54 inches; strong brown (7.5YR 4/6) clay
loam; common fine prominent pale brown (10YR
6/3) mottles; massive; weakly brittle, very firm; few
clay films in pores and few black stains; strongly
acid; clear smooth boundary.

[IC2—54 to 67 inches; yellowish red (5YR 5/6) clay
loam; common fine faint yellowish red (5YR 4/6)
mottles; massive; very firm, friable; common clay
pockets, few coarse fragments, few black stains and
few large sand grains; medium acid.

The thickness of the solum ranges from 30 to more
than 60 inches. Depth to weathered glacial till ranges
from 27 to 38 inches.

The Ap horizon has hue of 10YR, value of 4 or 5, and
chroma of 2 or 3. The A2 horizon has hue of 10YR,
value of 5 or 6, and chroma of 3 or 4. The Bt horizon
has hue of 10YR or 7.5YR, value of 4 or 5, and chroma
of 4 or 6. Some pedons have red mottles. Texture is silty
clay loam or silty clay, and the upper 20 inches of the
argillic horizon averages between 35 and 48 percent
clay. The IIC horizon is clay loam or silty clay loam.

Haymond series

The Haymond series consists of deep, well drained,
moderately permeable soils along small drainageways.
They formed in silty alluvium washed mostly from nearby
loess-covered uplands. Slopes are less than 2 percent.

Haymond soils are similar to Dockery soils and are
commonly adjacent to Dockery, Sensabaugh, Twomile,
and Westerville soils. Dockery soils have mottles in
chroma of 2 within 20 inches of the surface. Sensabaugh
soils have a cherty IIC horizon and are on similar
positions on the landscape. Twomile soils are grayer
than Haymond soils, have a B horizon, and are on
terraces. Westerville soils are grayer and are on low
terraces.

Typical pedon of Haymond silt loam, 1,600 feet north
and 250 feet west of the southeast corner of section 18,
T. 44 N., R. 1 E.; UTM coordinates 678,770m E. and
4,270,220m N.

Ap—oO0 to 10 inches; dark grayish brown (10YR 4/2) silt
loam, brown (10YR 5/3) dry; moderate very fine
granular structure; very friable; common roots;
medium acid; abrupt smooth boundary.

C1—10 to 41 inches; brown (10YR 4/3) silt loam;
massive; very friable; few roots; medium acid; clear
smooth boundary.

C2—41 to 60 inches; brown (10YR 4/3) silt loam;
massive; very friable; medium acid.

The thickness of the solum ranges from 6 to 10 inches
and is the same as that of the Ap or A1 horizon.
Reaction ranges from medium acid to neutral throughout.

The A horizon is dark grayish brown (10YR 4/2), dark
brown (10YR 4/3), or brown (10YR 5/3). The C horizon
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is typically brown (10YR 5/3) or dark brown (10YR 4/3).
Some pedons are mottled below a depth of 40 inches
and contain up to 5 percent coarse fragments. The 10-
to 40-inch control section averages between 12 and 18
percent clay.

Haynie series

The Haynie series consists of deep, well drained,
moderately permeable soils on the Missouri River flood
plain. They formed in recently deposited alluvium. Slopes
are less than 2 percent.

Haynie soils are similar to Blake and Haymond soils
and are commonly adjacent to Blake, Carr, and Lomax
soils. Blake soils have more clay. Carr soils have more
sand throughout and are higher on the landscape than
Haynie soils. Haymond soils have a lighter colored
surface layer. Lomax soils have a thicker mollic
epipedon, more sand, and are on terraces.

Typical pedon of Haynie silt loam, 2,400 feet north and
950 feet west of the southeast corner of Spanish survey
44, T. 45 N, R. 2 E.; UTM coordinates 695,080m E. and
4,278,710m N.

Ap—O0 to 10 inches; very dark grayish brown (10YR 3/2)
silt loam, grayish brown (10YR 5/2) dry; weak very
fine granular structure; very friable; common roots;
neutral; abrupt smooth boundary.

C1—10 to 52 inches; finely stratified dark grayish brown
(10YR 4/2) very fine sandy loam; single grain; loose;
common roots; slight effervescence; neutral; clear
smooth boundary.

C2—52 to 60 inches; finely stratified grayish brown
(10YR 5/2) loamy very fine sand; few medium
prominent dark yellowish brown (10YR 4/6) mottles;
single grain; loose; strong effervescence; mildly
alkaline; abrupt smooth boundary.

The solum is 6 to 10 inches thick and corresponds to
the A horizon.

The A horizon is dark grayish brown or dark brown
(10YR 3/2 or 3/3). Texture is generally silt loam, but the
range includes very fine sandy loam. The C horizon has
hue of 10YR, value of 4 or 5, and chroma of 2 or 3. The
10- to 40-inch control section averages between 30 and
60 percent sand but is less than 15 percent fine sand or
coarser and is less than 18 percent clay.

Herrick series

The Herrick series consists of deep, somewhat poorly
drained, moderately slowly permeable soils on upland
divides. They formed in loess. Slopes range from 2 to 5
percent.

Herrick soils are simitar to Mexico soils and are
commonly adjacent to Kennebec and Weller soils. The
Mexico soils have a thinner dark-colored surface layer
than Herrick soils and have more clay in the B horizon.
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Kennebec soils have a mollic epipedon more than 36
inches thick, do not have a B horizon, and are on flood
plains. Weller soils do not have a mollic epipedon and
are below the Herrick soils on the landscape.

Typical pedon of Herrick silt loam, 2 to 5 percent
slopes, 200 feet east and 250 feet north of the
southwest corner of section 36, T. 48 N., R. 2 E.; UTM
coordinates 695,380m E. and 4,304,540m N.

Ap—O0 to 9 inches; very dark grayish brown (10YR 3/2)
silt loam, grayish brown (10YR 5/2) dry; moderate
very fine granular structure; very friable; slightly acid;
abrupt smooth boundary.

A12—9 to 17 inches; very dark grayish brown (10YR
3/2) silt loam, grayish brown (10YR 5/2) dry;
moderate very fine granular structure; very friable;
slightly acid; clear smooth boundary.

A2—17 to 22 inches; dark grayish brown (10YR 4/2) silt
loam; weak very fine granular structure; friable; few
small pockets of material from the A1 horizon; few
fine dark concretions; medium acid; clear smooth
boundary.

B21t—22 to 26 inches; brown (10YR 5/3) silty clay loam;
common fine faint dark grayish brown (10YR 4/2)
and distinct strong brown (7.5YR 5/6) mottles;
moderate fine subangular blocky structure; firm;
common fine pores; thin patchy clay films on faces
of peds; strongly acid; clear smooth boundary.

B22t—26 to 33 inches; mixed dark grayish brown (10YR
4/2) and brown (10YR 5/3) silty clay loam; many
fine prominent strong brown (7.5YR 5/6) mottles;
moderate medium prismatic structure parting to
weak fine subangular blocky; firm; thin patchy clay
films on faces of prisms and in root channels;
strongly acid; clear smooth boundary.

B23t—33 to 43 inches; brown (10YR 5/3) silty clay loam;
common fine distinct grayish brown (10YR 4/6)
mottles; moderate medium prismatic structure
parting to weak fine subangular blocky; firm; thin
patchy clay films on faces of prisms and in root
channels; medium acid; clear smooth boundary.

B3—43 to 60 inches; brown (10YR 5/3) silty clay loam;
common fine distinct dark yellowish brown (10YR
4/6) mottles; weak medium prismatic structure; firm;
thin clay films in old root channels; few black stains;
medium acid.

The thickness of the solum ranges from 48 to more
than 60 inches. The mollic epipedon ranges from 10 to
17 inches in thickness.

The A1 horizon has hue of 10YR, value of 2 or 3, and
chroma of 1 or 2. The B2t horizon has hue of 10YR,
value of 4 or 5, and chroma of 2 to 6. The upper 20
inches of the argillic horizon average between 35 and 42
percent clay.
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Hodge series

The Hodge series consists of deep, somewhat
excessively drained, rapidly permeable soils on the
Missouri River flood plains. They formed in recent sandy
alluvium. Slopes range from 0 to 2 percent.

Hodge soils are commonly adjacent to Carr soils. Carr
soils have less sand and are just below the Hodge soils
on the landscape.

Typical pedon of Hodge loamy fine sand, 850 feet
south and 4,550 feet east of the northwest corner of
Spanish survey 1643, T. 45 N, R. 2 E.; UTM coordinates
693,510m E. and 4,274,600m N.

Ap—0 to 7 inches; dark brown (10YR 3/3) loamy fine
sand, grayish brown (10YR 5/2) dry; single grain;
loose; slight effervescence; mildly alkaline; abrupt
smooth boundary.

C1—7 to 20 inches; brown (10YR 5/3) fine sand; single
grain; loose; slight effervescence; mildly alkaline;
abrupt smooth boundary.

C2—20 to 24 inches; thinly stratified dark grayish brown
(10YR 4/2) very fine sandy loam and loamy fine
sand; massive; very friable; common fine yellowish
red (5YR 4/6) stains along most root channels and
lamellae; slight effervescence; mildly alkaline; abrupt
smooth boundary.

C3—24 to 27 inches; laminated brown (10YR 5/3) loamy
fine sand; single grain; loose; common fine yellowish
red (5YR 4/6) stains along root channels and
lamellae; slight effervescence; mildly alkaline; clear
smooth boundary.

C4—27 to 60 inches; grayish brown (10YR 5/2) fine
sand with strata of loamy fine sand; single grain;
loose; strong effervescence; mildly alkaline.

The thickness of the solum ranges from 3 to 10 inches
and is the same as the thickness of the A horizon.
Thickness of the sandy regolith is generally more than
60 inches.

The A horizon is dark brown (10YR 3/3 or 4/3) or very
dark grayish brown (10YR 3/2). It generally is loamy fine
sand, but the range includes fine sand. The C horizon
has hue of 10YR, value of 4 or 5, and chroma of 2 or 3.
Texture is typically loamy fine sand or fine sand, but
many pedons have thin strata of finer textured material.

Holstein series

The Holstein series consists of deep, well drained,
moderately permeable soils on uplands. They formed in
colluvial materials weathered from sandstone, limestone,
and shale. Slopes range from 14 to 35 percent.

Holstein soils are commonly adjacent to Goss and
Winfield soils. Goss soils have more chert throughout
than Holstein soils, and Winfield soils have less sand.
Both of these soils are on higher positions on the
landscape than Holstein soils.

Soil survey

Typical pedon of Holstein loam, 14 to 35 percent
slopes, 850 feet south and 2,450 feet east of the
northwest corner of section 12, T. 44 N., R. 1 E.; UTM
coordinates 686,100m E. and 4,273,010m N.

A1—0 to 6 inches; very dark grayish brown (10YR 3/2)
loam, light brownish gray (10YR 6/2) dry; moderate
very fine granular structure; very friable; many fine
roots; slightly acid; clear smooth boundary.

A&B—6 to 14 inches; mixed brown (10YR 5/3) (A2) and
strong brown (7.5Y 4/6) (B2) loam; moderate very
fine granular structure; friable; common fine roots;
medium acid; clear smooth boundary.

B21t—14 to 24 inches; yellowish red (5YR 5/6) clay
loam; moderate very fine subangular blocky
structure; very firm; common fine roots; strong
brown (7.5YR 5/6) silt coatings on faces of peds;
medium acid; gradual smooth boundary.

B22t—24 to 42 inches; strong brown (7.5YR 5/6) clay
loam; common fine distinct yellowish red (5YR 5/6)
and common fine distinct yellowish brown (10YR
5/4) mottles; weak very fine subangular blocky
structure; very firm; common fine roots; common
black stains; strongly acid; gradual smooth
boundary.

B3—42 to 60 inches; strong brown (7.5YR 5/6) sandy
clay loam; few fine distinct dark yellowish brown
(10YR 4/4) mottles; weak very fine subangular
blocky structure; friable; common fine roots; medium
acid.

The thickness of the solum is more than 60 inches.
The coarse fragment content of the solum ranges from 0
to 10 percent.

The A1 horizon is dark brown (10YR 3/3) or very dark
grayish brown (10YR 3/2). Texture is generally loam, but
the range includes silt loam. The B horizon has hue of
7.5YR or 5YR, value of 4 or 5, and chroma of 4 to 8.
Texture is clay loam or sandy clay loam. The upper 20
inches of the argillic horizon averages between 27 and
35 percent clay.

Hurst series

The Hurst series consists of deep, somewhat poorly
drained, very slowly permeable soils on low terraces.
These soils formed in acid alluvium. Slopes range from 0
to 2 percent.

Hurst soils are commonly adjacent to Carlow, Twomile,
and Kampville soils. Carlow soils have a mollic epipedon.
Carlow and Kampville soils do not have an argillic
horizon and are lower on the landscape. Twomile soils
have a compact, brittle A2 horizon, have more clay in
the argillic horizon, and are higher than Hurst soils.

Typical pedon of Hurst silt loam, about 500 feet south
and 750 feet east of the Highway 79 bridge over the
Cuivre River at Old Monroe; UTM coordinates 695,700m
E. and 4,310,920m N.
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Ap—0 to 10 inches; dark grayish brown (10YR 4/2) silt
loam, light brownish gray (10YR 6/2) dry; weak fine
granular structure; very friable; common roots;
slightly acid; abrupt smooth boundary.

A2—10 to 16 inches; grayish brown (10YR 5/2) silt
loam; weak thin platy structure; firm (weakly brittle);
few roots; fine rounded concretions; many silt
coatings; strongly acid; clear smooth boundary.

B21t— 16 to 24 inches; dark grayish brown (10YR 4/2)
silty clay loam; many fine distinct brown (10YR 5/3)
and common fine distinct strong brown (7.5YR 4/6)
mottles; weak fine subangular blocky structure; firm
(dense); few roots; few thin clay films in root pores;
few silt coatings; strongly acid; clear smooth
boundary.

B22t—24 to 36 inches; dark grayish brown (10YR 4/2)
silty clay loam; many fine distinct brown (10YR 5/3)
and common fine prominent strong brown (7.5YR
4/6) mottles; weak very fine subangular blocky
structure; firm; few roots; few thin clay films in pores;
few silt coatings; strongly acid; clear smooth
boundary.

B3-—36 to 60 inches; grayish brown (10YR 5/2) silty clay
loam; common fine prominent strong brown (7.5YR
4/6) mottles; massive parting to weak very fine
subangular blocky structure; firm; medium acid.

The thickness of the solum is generally more than 45
inches.

The Ap horizon has hue of 10YR, value of 4, and
chroma of 2 or 3. The A2 horizon has hue of 10YR,
value of 4 to 6, and chroma of 2 or 3. It is silt loam or
silty clay loam. Reaction of the A horizon ranges from
strongly acid to neutral. The B horizon has hue of 10YR,
value of 4 to 6, and chroma of 2, with mottles of higher
chroma. Texture is typically silty clay loam. The clay
average of the 10- to 40-inch control section is 27 to 35
percent. Reaction ranges from strongly acid to medium
acid.

Kampville series

The Kampville series consists of deep, somewhat
poorly drained, moderately slowly permeable soils on the
Mississippi River flood plain. They formed in acid
alluvium. Slopes range from 0 to 2 percent.

Kampville soils are commonly adjacent to Carlow,
Chequest, and Hurst soils. Carlow and Chequest soils
are on landscape positions similar to Kampville soils but
have a mollic epipedon and contain more clay than
Kampville soils. Hurst soils are on low terrace positions
and are not as gray.

Typical pedon of Kampville silt loam, 1,100 feet west
and 100 feet north of the southeast corner of section 12,
T. 47 N., R. 3 E.; UTM coordinates 706,190m E. and
4,301,520m N.
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Ap—oO0 to 7 inches; dark grayish brown (10YR 4/2) silt
loam, light brownish gray (10YR 6/2) dry; weak
medium platy structure parting to weak very fine
granular; very friable; many fine roots; medium acid;
clear smooth boundary.

A2—7 to 13 inches; grayish brown (10YR 5/2) silt loam;
few fine distinct yellowish brown (10YR 5/6) mottles;
weak very fine subangular blocky structure; friable;
few fine roots; common pale brown (10YR 6/3) silt
coatings on faces of peds; strongly acid; clear
smooth boundary.

B21tg—13 to 24 inches; grayish brown (10YR 5/2) silty
clay loam; few fine distinct brown (7.5YR 4/4)
mottles; weak very fine subangular blocky structure;
friable; few fine roots; few patchy clay films on faces
of peds; strongly acid; clear smooth boundary.

B22tg—24 to 31 inches; grayish brown (10YR 5/2) silty
clay loam; few fine distinct brown (7.5YR 4/4)
mottles; weak very fine subangular blocky structure;
friable; few fine roots; thin clay flows in root
channels and thin discontinuous clay films on faces
of peds; few fine black (10YR 2/1) concretions (iron
and manganese oxides) and stains; strongly acid;
clear smooth boundary.

B23tg—31 to 41 inches; dark grayish brown (10YR 4/2)
silty clay loam; few fine distinct brown (7.5YR 4/4)
mottles; weak very fine subangular blocky structure;
friable; few patchy clay films on faces of peds and
thin clay flows in root channels; few fine black
(10YR 2/1) concretions (iron and manganese
oxides) and stains; strongly acid; clear smooth
boundary.

Cg—41 to 60 inches; grayish brown (10YR 5/2) silty clay
loam; common fine distinct brown (7.5YR 4/4)
mottles; massive; friable; common fine black (10YR
2/1) concretions (iron and manganese oxides) and
stains; medium acid.

The thickness of the solum is typically more than 35
inches.

The Ap horizon has hue of 10YR, value of 4, and
chroma of 2 or 3. The A2 horizon is weakly expressed.
Some pedons do not have an A2 horizon. Reaction of
the A horizon is typically medium acid to strongly acid,
but it is less acid where limed. The B2 horizon'is
dominantly hue of 10YR, value of 4 or 5, and chroma of
2 with brownish mottles. Texture is silty clay loam or silty
clay. The average clay content of the control section is
between 35 and 48 percent. Reaction is strongly acid or
very strongly acid.

Kennebec series

The Kennebec series consists of deep, moderately
well drained, moderately permeable soils on flood plains.
They formed in silty, dark-colored alluvium. Slopes range
from O to 2 percent.
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Kennebec soils are commonly adjacent to Dockery
and Herrick soils. Dockery soils do not have a mollic
epipedon and are on similar positions on the landscape.
Herrick soils have a mollic epipedon that is less than 20
inches thick, have an argillic horizon, and are on
uplands.

Typical pedon of Kennebec silt loam, about 2,425 feet
west and 1,600 feet north of the junction of Freymuth
Road and Highway Y; UTM coordinates 692,910m E.
and 4,306,690m N.

Ap—O0 to 11 inches; very dark gray (10YR 3/1) silt loam,
dark grayish brown (10YR 4/2) dry; moderate very
fine granular structure; very friable; slightly acid;
clear smooth boundary.

A12—11 to 23 inches; very dark gray (10YR 3/1) silt
loam, dark grayish brown (10YR 4/2) dry; weak fine
subangular structure; very friable; medium acid; clear
smooth boundary.

A13—23 to 29 inches; very dark gray (10YR 3/1) silt
loam, dark grayish brown (10YR 4/2) dry; moderate
very fine subangular blocky structure; very friable;
medium acid; clear smooth boundary.

A14—29 to 37 inches; very dark gray (10YR 3/1) silty
clay loam, dark grayish brown (10YR 4/2) dry;
moderate very fine subanguiar blocky structure;
friable; medium acid; clear smooth boundary.

C1—37 to 50 inches; dark gray (10YR 4/1) silty clay
loam; massive; friable; slightly acid; clear smooth
boundary.

C2—50 to 60 inches; dark grayish brown (10YR 4/2)
silty clay loam; massive; friable; slightly acid.

The solum and mollic epipedon are more than 36
inches thick.

The A horizon has hue of 10YR, value of 2 or 3, and
chroma of 1 or 2. Some pedons have a dark grayish
brown (10YR 4/2) overwash. Reaction is medium acid to
slightly acid. Texture is silty loam or silty clay loam. The
C horizon has color value of 3 to 5 and chroma of 1 or
2. Reaction is neutral to slightly acid.

Keswick series

The Keswick series consists of deep, moderately well
drained, slowly permeable soils on uplands. They formed
in glacial materials. Slopes range from 9 to 14 percent.

Keswick soils are similar to Armster and Lindley soils
and are commonly adjacent to Armster, Goss, Lindley,
and Mexico soils. Armster soils have a dark-colored
surface layer. Goss soils are cherty throughout and are
lower on the landscape than Keswick soils. Lindley soils
are not as red in the subsoil. Mexico soils have less
sand in the upper 30 inches and are on side slopes
above Keswick soils.

Typical pedon of Keswick silt loam, 9 to 14 percent
slopes, eroded, 1,100 feet north and 2,540 feet east of

Soil survey

the southwest corner of section 31, T. 48 N.,, R. 1 E;;
UTM coordinates 677,880m E. and 4,304,600m N.

Ap—0 to 3 inches; brown (10YR 4/3) silt loam, pale
brown (10YR 6/3) dry; moderate very fine granular
structure; friable; common very fine roots; slightly
acid; clear smooth boundary.

B1—3 to 8 inches; dark yellowish brown (10YR 4/4) silty
clay loam; weak very fine subangular blocky
structure; friable; few very fine roots; strongly acid;
clear smooth boundary.

B21t—8 to 15 inches; strong brown (7.5YR 5/6) clay
loam; common fine prominent light brownish gray
(10YR 6/2) and few fine prominent yellowish red
(5YR 4/6) mottles; moderate very fine
subangular blocky structure; firm; thin patchy clay
films; few very fine roots; very strongly acid; clear
smooth boundary.

B22t—15 to 25 inches; strong brown (7.5YR 5/6) clay;
common medium prominent light brownish gray
(10YR 6/2) mottles; moderate very fine subangular
blocky structure; firm; thin patchy clay films; very
strongly acid; abrupt smooth boundary.

11B23t—25 to 35 inches; strong brown (7.5YR 5/6) clay;
common fine prominent red (10YR 4/8) mottles;
moderate very fine subangular blocky structure; firm;
thick continuous clay films on faces of peds; thin
band of chert 2 inches thick in the upper part of the
horizon; medium acid; clear smooth boundary.

lIB24t— 35 to 60 inches; strong brown (7.5YR 5/6) clay;
many medium prominent red (10YR 4/8) mottles;
moderate very fine subangular biocky structure; firm;
thick continuous clay films on faces of peds;
estimated 5 percent coarse fragments; medium acid.

The depth of the solum, except where severely
eroded, is generally more than 48 inches. Some pedons
do not have a stone line in the upper part of the IIB
horizon.

The Ap horizon is dark grayish brown (10YR 4/2) or
brown (10YR 4/3). It usually is silt loam, but the range
includes loam. Some profiles have a thin, very dark
grayish brown (10YR 3/2) A1 horizon. The A2 horizon, if
there is one, is grayish brown (10YR 5/2), dark grayish
brown (10YR 4/2), or brown (10YR 5/3) loam or silt
loam. The 1IB2t horizon has hue of 7.5YR, value of 4 or
5, and chroma of 4 or 6. Texture is clay, clay loam, or
silty clay. The clay content of the control section
averages between 35 and 48 percent.

Lindley series

The Lindley series consists of deep, well drained,
moderately slowly permeable soils on uplands. They
formed in glacial till. Slope ranges from 14 to 20 percent.

These soils contain more clay in the subsoil than is
defined as the range for the Lindley series, but this
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difference does not significantly affect the use or
behavior of the soils.

Lindley soils are similar to and are commonly adjacent
to Hatton and Keswick soils. Hatton soils do not have
glacial sand and pebbles in the upper 27 to 38 inches of
the solum. Keswick soils have a redder subsoil than
Lindley soils and have mottles in chroma of 2 in the
upper 10 inches of the argillic horizon.

Typical pedon of Lindley loam, 14 to 20 percent
slopes, 100 feet north and 300 feet west of the
southeast corner of section 11, T. 46 N, R. 1 E.; UTM
coordinates 685,180m E. and 4,291,260m N.

A1—0 to 3 inches; very dark grayish brown (10YR 3/2)
loam, grayish brown (10YR 5/2) dry; moderate very
fine granular structure; very friable; many fine roots;
strongly acid; clear smooth boundary.

A2—3 to 10 inches; light yellowish brown (10YR 6/4)
loam; moderate very fine granular structure; very
friable; common fine roots; extremely acid; clear
smooth boundary.

B21t—10 to 15 inches; yellowish brown (10YR 5/6) clay;
common fine distinct light yellowish brown (10YR
6/4) mottles; moderate very fine subangular blocky
structure; friable; common fine roots; common sand
grains and chert fragments; thin continuous clay
films; extremely acid; clear smooth boundary.

B22t—15 to 24 inches; strong brown (7.5YR 5/6) clay;
few fine prominent pale brown (10YR 6/3) mottles;
moderate fine subangular blocky structure; firm; few
fine roots; common sand grains and chert
fragments; thin continuous clay films; extremely acid;
clear smooth boundary.

B23t—24 to 37 inches; strong brown (7.5YR 5/86) clay;
common medium prominent light brownish gray
(10YR 6/2) mottles; weak coarse prismatic
structure; very firm; few fine roots; common chert
fragments and glacial sand grains; thin continuous
clay films; very strongly acid; clear smooth
boundary.

C—37 to 60 inches; mottled strong brown (7.5YR 4/6)
and grayish brown (2.5YR 5/2) clay loam; massive;
very firm; few fine roots; common chert fragments
and rounded sand grains; few fine soft masses of
lime; strong effervescence; mildly alkaline.

The thickness of the solum generally is 30 to 50
inches. Glacial pebbles are commonly mixed throughout
the profile.

The A1 horizon has hue of 10YR, value of 3 or 4, and
chroma of 1 or 2 and ranges in thickness from 3 to 6
inches. The A2 horizon has hue of 10YR, value of 4 to 6,
and chroma of 2 to 6. The A horizon is generally loam,
but the range includes silt loam. The B2t horizon has
hue of 7.5YR or 10YR, value of 4 or 5, and chroma of 4
to 6. Texture is clay loam or clay. The upper 20 inches
of the argillic horizon averages between 35 and 45
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percent clay. Reaction ranges from extremely acid to
slightly acid.

Lomax series

The Lomax series consists of deep, well drained,
moderately rapidly permeable soils on terraces. They
formed in loamy and sandy alluvium. Slopes range from
0 to 2 percent.

Lomax soils are commonly adjacent to Blase, Haynie,
and Waldron soils. Blase soils have clayey over loamy
textures and are slightly lower on the landscape than
Lomax soils. Haynie soils have a thinner mollic surface
layer, have less sand, and are on flood plains. Waldron
soils have more clay throughout and are in low
drainageways.

Typical pedon of Lomax loam, 1,775 feet west and
900 feet south of the northeast corner of section 12, T.
47 N., R. 5 E.; UTM coordinates 725,100m E. and
4,303,100m N.

Ap—0 to 7 inches; very dark gray (10YR 3/1) loam; dark
gray (10YR 4/1) dry; weak fine granular structure;
very friable; common fine roots; slightly acid; abrupt
smooth boundary.

A12—7 to 14 inches; very dark grayish brown (10YR
3/2) very fine sandy loam, grayish brown (10YR
5/2) dry; weak fine granular structure; very friable;
common fine roots; slightly acid; abrupt smooth
boundary.

A13—14 to 24 inches; dark brown (10YR 3/3) very fine
sandy loam, grayish brown (10YR 5/2) dry; weak
very fine subangular blocky structure; very friable;
common fine roots; common worm casts; slightly
acid; clear smooth boundary.

B2—24 to 40 inches; yellowish brown (10YR 5/4) very
fine sandy loam; weak very fine subangular blocky
structure; very friable; common worm casts; medium
acid; clear smooth boundary.

C-—40 to 60 inches; pale brown (10YR 6/3) loamy very
fine sand; massive; loose; medium acid.

The thickness of the solum ranges from 40 to 60
inches. The mollic epipedon ranges from 24 to 32 inches
in thickness.

The A horizon has hue of 10YR, value of 2 or 3, and
chroma of 1 to 3. The B horizon has hue of 10YR, value
of 4 or 5, and chroma of 3 to 6. Texture of the 10- to 40-
inch control section is loam or very fine sandy loam. The
range includes loamy sand or sand below a depth of 40
inches. Reaction of the B horizon is medium acid to
slightly acid. The C horizon is loamy sand or sand. It
ranges from medium acid to neutral.
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Marion series

The Marion series consists of deep, somewhat poorly
drained, very slowly permeable soils on uplands. They
formed in loess. Slopes range from 0 to 2 percent.

Marion soils are similar to Auxvasse soils and are
commonly adjacent to Hatton soils. Auxvasse soils have
a grayer argillic horizon. Hatton soils do not have mottles
in chroma of 2 in the upper part of the B horizon, have
glacial sand and pebbles in the lower part, and are on
lower side slopes.

Typical pedon of Marion silt loam, 600 feet west and
1,600 feet south of the northeast corner of section 36, T.
47 N., R. 1 E.; UTM coordinates 686,670m E. and
4,295,520m N.

Ap—o0 to 7 inches; brown (10YR 5/3) silt loam, light gray
(10YR 7/2) dry; moderate very thin platy structure
parting to weak very fine granular; friable; many fine
roots; common fine black concretions; slightly acid;
abrupt smooth boundary.

A2—7 to 13 inches; light brownish gray (10YR 6/2) silt
loam; weak medium platy structure parting to
moderate very fine granular; friable; common fine
roots; slightly acid; abrupt smooth boundary.

B21t—13 to 20 inches; brown (10YR 5/3) silty clay; few
fine red (2.5YR 4/6) mottles; strong very fine
subangular blocky structure; firm; common fine
roots; few thin clay films; few fine black concretions;
light brownish gray (10YR 6/2) silt coatings on faces
of peds; very strongly acid; clear smooth boundary.

B22t—20 to 32 inches; brown (10YR 5/3) silty clay; few
medium faint light brownish gray (10YR 6/2) and
common fine faint yellowish brown (10YR 5/4)
mottles; moderate medium prismatic structure
parting to moderate very fine subangular blocky;
firm; few fine roots; few patchy clay films; few fine
concretions; very strongly acid; clear smooth
boundary.

B3—32 to 44 inches; grayish brown (10YR 5/2) silty clay
loam; common fine prominent strong brown (7.5YR
5/6) and common fine distinct yellowish brown
(10YR 5/6) mottles; weak prismatic structure parting
to weak very fine subangular blocky; firm; few fine
roots; very strongly acid; clear smooth boundary.

C—44 to 60 inches; grayish brown (2.5Y 5/2) silty clay
loam; common medium prominent strong brown
(7.5YR 5/8) mottles; massive; friable; common black
stains and common fine rounded sand grains; very
strongly acid.

The thickness of the solum ranges from 40 to 60
inches.

The Ap horizon has hue of 10YR, value of 4 or 5, and
chroma of 2 or 3. The A2 horizon has hue of 10YR,
value of 5 to 7, and chroma of 2 or 3. The B2t horizon
has hue of 10YR, value of 5 or 6, and chroma of 3 to 6.
The upper 20 inches of the argillic horizon averages
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between 48 and 60 percent clay. The B horizon typically
ranges from very strongly acid to medium acid.

Menfro series

The Menfro series consists of deep, well drained,
moderately permeable soils on uplands. They formed in
silty loess. Slopes range from 2 to 30 percent.

Menfro soils are similar to Crider, Harvester, and
Winfield soils and are commonly adjacent to Crider,
Harvester, Hatton, Weller, and Winfield soils. Crider soils
have a redder B horizon than Menfro soils. Harvester
soils formed in man-disturbed loess. Hatton soils have
more clay and formed in 30 to 50 inches of loess
underlain by glacial till. Weller soils have more clay, have
grayish brown mottles in the upper 10 inches of the
argillic horizon, and are on wider ridges. Winfield soils
have grayish brown motties in the lower part of the
argillic horizon.

Typical pedon of Menfro silt loam, 5 to 9 percent
slopes, 300 feet north and 2,725 feet west of the
southeast corner of section 9, T. 46 N, R. 4 E.; UTM
coordinates 710,380m E. and 4,291,680m N.

Ap—o0 to 8 inches; dark brown (10YR 4/3) silt loam, pale
brown (10YR 6/3) dry; weak medium platy structure
parting to moderate very fine granular; very friable;
many fine roots; slightly acid; abrupt smooth
boundary.

B1—8 to 14 inches; brown (7.5YR 4/4) silt loam;
moderate very fine subangular blocky structure;
friable; common fine roots; slightly acid; clear
smooth boundary.

B21t—14 to 24 inches; brown (7.5YR 4/4) silty clay
loam; common fine distinct yellowish brown (10YR
5/4) mottles; weak medium prismatic structure
parting to moderate very fine subangular blocky;
firm; common fine roots; common thin clay films;
common silt coatings; strongly acid; clear smooth
boundary.

B22t—24 to 43 inches; brown (7.5YR 4/4) silty clay
loam; weak medium prismatic structure; firm;
common fine roots; common silt coatings and thin
clay films; strongly acid; gradual smooth boundary.

B3t—43 to 59 inches; brown (7.5YR 4/4) silt loam;
common fine distinct brown (10YR 5/3) and
common fine distinct dark yellowish brown (10YR
3/4) mottles; weak medium prismatic structure;
friable; thin dark yellowish brown (10YR 3/4) clay
films on faces of peds and old root channels;
strongly acid; gradual smooth boundary.

C—59 to 67 inches; dark yellowish brown (10YR 4/4) silt
loam; common fine faint brown (10YR 5/3) and
common fine faint dark yellowish brown (10YR 3/4)
mottles; massive; friable; common very fine sand
grains; medium acid.
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The thickness of the solum typically is more than 50
inches but ranges to 38 inches.

The Ap horizon is brown (10YR 3/3 & 4/3) or dark
grayish brown (10YR 4/2). Some pedons have a thin,
very dark grayish brown (10YR 3/2) A1 horizon. The B2t
horizon has hue of 10YR or 7.5YR. The upper 20 inches
of the argillic horizon averages between 30 and 35
percent clay. Reaction ranges from strongly acid to
neutral.

Mexico series

The Mexico series consists of deep, somewhat poorly
drained, very slowly permeable soils on uplands. They
formed in loess and the underlying glacial sediments.
Slopes range from 1 to 5 percent.

Mexico soils are similar to Herrick soils and are
commonly adjacent to Armster and Keswick soils.
Armster soils have more sand throughout and are not as
gray as the Mexico soils. Herrick soils have a mollic
epipedon and less clay in the B horizon. Keswick soils
have more sand and a lighter colored surface layer.
Armster and Keswick soils are on side slopes lower on
the landscape.

Typical pedon of Mexico silt loam, 1 to 5 percent
slopes, 2,600 feet south and 1,900 feet west of the
northeast corner of section 19, T. 47 N., R. 1 E.; UTM
coordinates 678,100m E. and 4,298,460m N.

Ap—0 to 7 inches; very dark grayish brown (10YR 3/2)
silt loam, grayish brown (10YR 5/2) dry; moderate
very fine granular structure; very friable; many fine
roots; flecks of dark grayish brown (10YR 4/2) silt
loam A2 material; many fine concretions; slightly
acid; abrupt smooth boundary.

A2—7 to 13 inches; brown (10YR 4/3) silt loam; few fine
prominent yellowish red (5YR 4/6) mottles;
moderate fine subangular blocky structure parting to
moderate very fine granular; friable; common fine
roots; common fine concretions; common silt
coatings; strongly acid; clear smooth boundary.

B21t—13 to 22 inches; dark grayish brown (10YR 4/2)
silty clay loam; many fine and medium distinct brown
(10YR 4/3) and prominent red (2.5YR 4/6) mottles;
moderate very fine subangular blocky structure; firm;
few fine roots; few thin clay films; common silt
coatings; strongly acid; clear smooth boundary.

B22t—22 to 31 inches; grayish brown (10YR 5/2) silty
clay; many fine and medium distinct dark yellowish
brown (10YR 4/4) and prominent yellowish red (5YR
4/6) mottles; moderate very fine subangular blocky
structure; firm; few fine roots; few thin clay films; few
silt coatings; strongly acid; clear smooth boundary.

IIC—31 to 70 inches; grayish brown (10YR 5/2) and dark
yellowish brown (10YR 4/4) silty clay loam; common
fine distinct brown (7.5YR 4/4) mottles; massive;
friable; few fine roots; few black stains and common
rounded sand grains; slightly acid.
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The thickness of the solum ranges from 25 to more
than 50 inches.

The Ap horizon has hue of 10YR, value of 2 or 3, and
chroma of 2 or 3. It ranges in thickness from 6 to 10
inches. The B2t horizon has hue of 10YR, value of 4 or
5, and chroma of 2 and has red and brown mottles. It is
silty clay loam or silty clay. Reaction ranges from very
strongly acid to medium acid.

Portage series

The Portage series consists of deep, very poorly
drained, very slowly permeable soils on the Mississippi
River flood plain. They formed in acid clayey alluvium.
Slopes range from 0 to 1 percent.

Portage soils are similar to Booker soils and are
commonly adjacent to Blase and Carlow soils. Booker
soils are less acid than Portage soils. Blase soils have
clayey over loamy textures and are on low terraces.
Carlow soils have less clay and are on similar positions
on the landscape.

Typical pedon of Portage clay 2,140 feet north and
400 feet east of the southwest corner of section 11, T.
48 N, R. 5 E.; UTM coordinates 722,500m E. and
4,312,200m N.

Ap—0 to 4 inches; black (10YR 2/1) clay, dark gray
(10YR 4/1) dry; strong very fine blocky structure;
firm; medium acid; abrupt smooth boundary.

A12—4 to 9 inches; very dark gray (10YR 3/1) clay, gray
(10YR 5/1) dry; few fine faint dark grayish brown
(10YR 4/2) mottles; moderate very fine subangular
blocky structure; firm; medium acid; clear smooth
boundary.

A13—9 to 14 inches; very dark grayish brown (10YR
3/2) clay, grayish brown (10YR 5/2) dry; common
very dark gray (10YR 3/1) material from the horizon
above; moderate fine and very fine subangular
blocky structure; firm; strongly acid; clear smooth
boundary.

B1g—14 to 24 inches; dark gray (10YR 4/1) clay;
common fine distinct brown (10YR 4/3) mottles;
moderate fine and very fine subangular blocky
structure; firm; strongly acid; gradual smooth
boundary.

B21g—24 to 40 inches; dark gray (N 4/0) clay; few fine
distinct brown (10YR 4/3) mottles; moderate fine
and very fine angular and subangular blocky
structure; firm; strongly acid; gradual smooth
boundary.

B22g—40 to 75 inches; dark grayish brown (2.5YR 4/2)
clay; common fine distinct dark yellowish brown
(10YR 4/4) mottles; weak medium prismatic
structure parting to weak fine and very fine angular
and subangular blocky; firm; strongly acid.

The thickness of the solum is more than 60 inches.
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The A horizon has hue of 10YR, value of 2 or 3, and
chroma of 1 or 2. It is most commonly clay, but the
range includes silty clay. Reaction is typically medium
acid to strongly acid but is less acid where limed. The Bg
horizon has hue of 10YR, 2.5Y, 5Y, or neutral, value of 4
or 5, and chroma of 0 to 2 and has brownish mottles.
The 10- to 40-inch control section is strongly acid or very
strongly acid. The average clay content of the control
section ranges from 60 to 75 percent.

Sensabaugh series

The Sensabaugh series consists of deep, well drained,
moderately rapidly permeable soils on stream flood
plains. They formed in loamy and silty alluvium from soils
underlain by limestone, sandstone, and shale. Slopes
range from O to 2 percent.

Sensabaugh soils are commonly adjacent to Haymond
and Cedargap soils. Haymond soils do not have a cherty
IIC horizon. Cedargap soils are more cherty in the upper
part of the control section than Sensabaugh soils but are
on simitar positions on the landscape.

Typical pedon of Sensabaugh silt loam, about 375 feet
east and 100 feet north of the junction of Femme Osage
Creek Road and Becker-doerling Road; UTM coordinates
681,900m E. and 4,280,000m N.

Ap—o0 to 5 inches; dark brown (7.5YR 4/2) silt loam,
brown (10YR 5/3) dry; weak very fine subangular
blocky structure parting to weak very fine granular,
very friable; many fine roots; about 5 percent coarse
fragments; neutral; clear smooth boundary.

B21—5 to 16 inches; brown (7.5YR 4/4) silt loam;
moderate very fine subangular blocky structure; very
friable; common fine roots; about 5 percent coarse
fragments; neutral; diffuse smooth boundary.

B22—16 to 30 inches; brown (7.5YR 4/4) silt loam;
weak very fine subangular blocky structure; very
friable; few fine roots; about 5 percent coarse
fragments; slightly acid; clear wavy boundary.

IIC1—30 to 48 inches; dark reddish brown (5YR 3/3)
very cherty loam; massive; friable; few fine roots;
estimated 60 percent chert fragments (5 percent is
3 inches or more in diameter, 55 percent is 2
millimeters to 3 inches); medium acid; gradual wavy
boundary.

[IC2—48 to 60 inches; brown (7.5YR 4/2) very cherty
sandy clay loam; massive; friable; few fine roots;
estimated 60 percent chert fragments (20 percent is
3 inches or more in diameter, 40 percent is 2
millimeters to 3 inches); slightly acid.

The thickness of the solum or depth to the cherty
horizons ranges from 24 to 40 inches. Reaction ranges
from medium acid to neutral throughout the profile.

The Ap horizon has hue of 7.5YR or 10YR, value of 3
or 4, and chroma of 2 or 3. The B horizon has hue of
7.5YR or 10YR, value of 4, and chroma of 2 to 4. Chert
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content is typically less than 10 percent. The IIC horizon
is loam or sandy clay loam in the fine earth fraction.
Chert content ranges from 35 to about 70 percent.

Twomile series

The Twomile series consists of deep, poorly drained,
slowly permeable soils on stream terraces. They formed
in silty alluvium. Slopes range from 0 to 2 percent.

Twomile soils are commonly adjacent to Haymond and
Hurst soils. Haymond soils are not as gray as Twomile
soils, do not have a B horizon, and are on flood plains.
Hurst soils do not have an A2 horizon, have less clay in
the B horizon, and are on lower positions on the
landscape.

Typical pedon of Twomile silt loam, about 75 feet east
of Highway 61, 1,100 feet south of the Cuivre River;
UTM coordinates 680,720m E. and 4,305,810m N.

Ap—0 to 6 inches; dark grayish brown (10YR 4/2) silt
loam, pale brown (10YR 6/3) dry; weak very thin
platy structure parting to granular; very friable;
common fine roots; slightly acid; abrupt smooth
boundary.

A21—6 to 11 inches; grayish brown (10YR 5/2) silt
loam; moderate very fine granular structure; very
friable; few fine roots; few fine black concretions;
medium acid; clear smooth boundary.

A22—11 to 18 inches; light brownish gray (10YR 6/2)
silt loam; common fine prominent strong brown
(7.5YR 5/8) mottles; moderate thin platy structure;
friable; few fine roots; few fine black concretions;
medium acid; abrupt smooth boundary.

A23x—18 to 28 inches; light brownish gray (10YR 6/2)
silt loam; common fine faint grayish brown (10YR
5/2) and few fine distinct yellowish brown (10YR
5/6) mottles; massive; firm, compact and dense; few
fine black concretions; very strongly acid; clear
smooth boundary.

B21t—28 to 33 inches; dark grayish brown (10YR 4/2)
silty clay loam; few fine distinct strong brown (7.5YR
5/8) mottles; moderate fine subangular blocky
structure; firm; very strongly acid; gradual smooth
boundary.

B22t—33 to 60 inches; grayish brown (10YR 5/2) silty
clay loam; common fine prominent strong brown
(7.5YR 5/6) mottles; weak fine prismatic structure
parting to moderate fine subangular blocky; firm;
very strongly acid.

The thickness of the solum is typically more than 60
inches.

The Ap horizon is commonly medium acid, but is less
acid where limed. The A2 and A2x horizons have hue of
10YR, value of 5 or 6, and chroma of 1 or 2 and have
mottles of higher chroma. Reaction is typically medium
acid to very strongly acid. The A horizon ranges from 26
to 36 inches in thickness. The B2t horizon has hue of
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10YR or 2.5Y, value of 4 to 6, and chroma of 1 or 2 and
has mottles of higher chroma. Reaction ranges from
medium acid to very strongly acid.

Waldron series

The Waldron series consists of deep, somewhat poorly
drained, slowly permeable soils on the Missouri River
flood plain. They formed in clayey alluvium. Slopes range
from O to 2 percent.

These soils do not have free carbonates in the 10- to
20-inch control section, as is defined as the range for
the Waldron series, but this difference does not affect
the use or behavior of the soil.

Waldron soils are commonly adjacent to Blake and
Booker soils. Blake soils have less clay and are slightly
above the Waldron soils on the landscape. Booker soils
contain more clay, are grayer, and are lower.

Typical pedon of Waldron silty clay, in Darst bottoms,
about 1 mile east of the Highway 94 bridge over Femme
Osage Creek, about 25 feet north and 50 feet west of
the southeast corner of Spanish survey 476, T. 45 N., R.
2 E.; UTM coordinates 695,180m E. and 4,279,560m N.

Ap—o0 to 6 inches; very dark grayish brown (10YR 3/2)
silty clay, dark grayish brown (10YR 4/2) dry; weak
very fine granular structure; firm; few roots; slightly
acid; clear smooth boundary.

C1—6 to 15 inches; dark grayish brown (10YR 4/2) silty
clay; weak very fine granular structure; firm; few
roots; neutral; clear smooth boundary.

C2—15 to 25 inches; grayish brown (10YR 5/2) silty
clay; common fine distinct dark yellowish brown
(10YR 4/6) mottles; moderate fine subangular
blocky structure; firm; few roots; neutral; gradual
smooth boundary.

C3—25 to 35 inches; stratified grayish brown (10YR 5/2)
silty clay; few fine distinct dark yellowish brown
(10YR 4/6) mottles; moderate very fine subangular
blocky structure; firm; few fine roots; slight
effervescence; neutral; gradual smooth boundary.

C4—35 to 41 inches; dark grayish brown (10YR 4/2)
silty clay; few fine distinct dark yellowish brown
(10YR 4/6) mottles; moderate very fine subangular
blocky structure; firm; few fine roots; slight
effervescence; mildly alkaline; clear smooth
boundary.

C5—41 to 60 inches; grayish brown (10YR 5/2) silty
clay; common fine distinct yellowish brown (10YR
5/4) and common fine distinct dark yellowish brown
(10YR 4/6) mottles; moderate very fine subangular
blocky structure; firm; mildly alkaline; slight
effervescence.

The thickness of the solum ranges from 6 to 10 inches
and is the same as the thickness of the Ap horizon.
Reaction ranges from slightly acid to moderately alkaline
throughout.
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The Ap horizon has hue of 10YR, value of 2 or 3, and
chroma of 2 or 3. The C horizon typically is dark grayish
brown (10YR 4/2) or grayish brown (10YR 5/2) silty clay
loam or silty clay. Thin strata of coarser or finer material
are common in many pedons. The 10- to 40-inch control
section averages between 35 and 50 percent clay.

Weller series

The Weller series consists of deep, moderately well
drained, slowly permeable soils on uplands. They formed
in loess. Slopes range from 0 to 9 percent.

Weller soils are similar to Freeburg soils and are
commonly adjacent to Herrick and Menfro soils.
Freeburg soils have less clay in the B horizon than
Weller soils. Herrick soils have a mollic epipedon and
are on higher positions on the landscape. Menfro soils
do not have mottles in chroma of 2 in the argillic horizon
and are on narrow ridges that are lower on the
landscape.

Typical pedon of Weller silt loam, 2 to 5 percent
slopes, 250 feet west and 250 feet north of the
intersection of State Highways P and M, T. 47 N, R. 3
E.; UTM coordinates 699,690m E. and 4,300,460m N.

Ap—0 to 10 inches; dark brown (10YR 4/3) silt loam,
light yellowish brown (10YR 6/4) dry; moderate very
fine granular structure; very friable; many fine roots;
common fine rounded concretions; slightly acid;
abrupt smooth boundary.

B21t—10 to 17 inches; dark yellowish brown (10YR 4/4)
silty clay loam; moderate fine subangular blocky
structure; friable; common fine roots; few pale brown
(10YR 6/3) silt coatings on faces of peds; strongly
acid; clear smooth boundary.

B22t—17 to 25 inches; dark yellowish brown (10YR 4/4)
silty clay; common fine distinct brown (10YR 5/3),
grayish brown (10YR 5/2), and light brownish gray
(10YR 6/2) mottles; moderate fine subangular
blocky structure; firm; common fine roots; few thin
clay films on faces of peds; strongly acid; clear
smooth boundary.

B31t—25 to 41 inches; mottled brown (10YR 5/3),
yellowish brown (10YR 5/6), light brownish gray
(10YR 6/2), and light gray (10YR 7/2) silty clay
loam; moderate fine prismatic structure; firm; few
thick discontinuous dark brown (7.5YR 4/4) clay
films; strongly acid; clear smooth boundary.

B32t—41 to 63 inches; brown (10YR 5/3) silty clay loam;
common fine faint grayish brown (10YR 5/2) and
distinct yellowish brown (10YR 5/6) mottles; weak
fine prismatic structure; friable; few thin clay films;
medium acid.

The thickness of the solum is typically 5 feet or more.
It is typically strongly acid in its most acid part.

The Ap horizon typically is dark grayish brown (10YR
4/2) or brown (10YR 4/3 & 5/3). In some eroded areas,
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the Ap horizon is dark yellowish brown. Some pedons
have a thin (10YR 3/1 & 3/2) A1 horizon. The B2t
horizon is typically brown (7.5YR 4/4), yellowish brown
(10YR 5/4), or dark yellowish brown (10YR 4/4) with
mottles in chroma of 2 in the upper 10 inches of the
argillic horizon. The upper 20 inches of the argillic
horizon averages between 40 and 46 percent clay.

Westerville series

The Westerville series consists of deep, somewhat
poorly drained, moderately permeable soils on low
stream terraces. They formed in silty alluvium. Slopes
are less than 2 percent.

These soils have been recently overwashed and are
less acid in the upper part of the profile than is definitive
as the range for the Westerville series, but this
difference does not significantly affect the use or
behavior of the soils.

Westerville soils are commonly adjacent to Auxvasse,
Dockery, and Haymond soils. Auxvasse soils contain
more clay than Westerville soils and are on slightly
higher positions on the landscape. Dockery soils do not
have a B horizon, and Haymond soils are brown
throughout and contain less clay. Both soils are on
stream flood plains.

Typical pedon of Westerville silt loam, 1,150 feet north
and 10 feet west of the southeast corner of section 29,
T. 47 N, R. 1 E.; UTM coordinates 680,220m E. and
4,296,350m N.

Ap—o0 to 7 inches; brown (10YR 4/3) silt ioam, pale
brown (10YR 6/3) dry; moderate very fine granular
structure; very friable; many fine roots; neutral; clear
smooth boundary.

C1—7 to 13 inches; finely stratified brown (10YR 4/3)
silt loam; few fine distinct brown (10YR 5/3) and few
fine distinct brown (7.5YR 4/4) mottles; weak very
fine subangular blocky structure; very friable;
common fine roots; neutral; clear smooth boundary.

A11b—13 to 23 inches; dark grayish brown (10YR 4/2)
silt loam; common medium faint grayish brown
(10YR 5/2) mottles; moderate very fine subangular
blocky structure; very friable; common fine roots;
slightly acid; clear smooth boundary.

A12b—23 to 37 inches; grayish brown (10YR 5/2) silt
loam; common fine faint brown (10YR 5/3) and few
fine distinct strong brown (7.5YR 5/6) mottles; weak
very fine subangular blocky structure; friable; few
fine roots; few concretions; strongly acid; clear
smooth boundary.

C2g—37 to 52 inches; light brownish gray (10YR 6/2)
silt loam; common fine distinct yellowish brown
(10YR 5/8) and common fine faint pale brown
(10YR 6/3) mottles; moderate very fine subangular
blocky structure; friable; clay pockets; pale brown
(10YR 6/3) silt coatings on faces of peds; strongly
acid; clear smooth boundary.
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C3g—52 to 60 inches; light brownish gray (10YR 6/2)
loam; common medium distinct brownish yellow
(10YR 6/8) mottles; massive; compact, friable;
estimated 10 percent coarse fragments; medium acid.

The thickness of the solum is 40 to 60 inches or more.

The Ap horizon has hue of 10YR, value of 4, and
chroma of 2 or 3. Some pedons have an A2 horizon.
The Cg horizon has hue of 10YR or 2.5Y, value of 4 to
6, and chroma of 1 or 2 and has mottles of higher
chroma. Texture is silt loam or silty clay loam. The 10- to
40-inch control section averages between 18 and 35
percent clay. Reaction is slightly acid to strongly acid.

Winfield series

The Winfield series consists of deep, moderately well
drained, moderately permeable soils on uplands. They
formed in silty loess. Slopes range from 5 to 20 percent.

Winfield soils are similar to Crider, Harvester, and
Menfro soils and are commonly adjacent to Crider,
Harvester, and Menfro soils. Crider and Menfro soils do
not have mottles in chroma of 2 in the B horizon. In
addition, Crider soils have a redder B2 horizon than
Winfield soils. Harvester soils have been truncated and
rearranged and do not have an argillic horizon.

Typical pedon of Winfield silt loam, 9 to 14 percent
slopes, 1,700 feet east and 2,400 feet south of the
northwest corner of section 9, T. 46 N, R. 4 E.; UTM
coordinates 710,060m E. and 4,292,540m N.

Ap—0 to 7 inches; brown (10YR 4/3) silt loam, pale
brown (10YR 6/3) dry; weak fine granular structure;
friable; common very fine roots; slightly acid; abrupt
smooth boundary.

B21t—7 to 18 inches; brown (7.5YR 4/4) silty clay loam;
moderate very fine subangular blocky structure; firm;
few very fine roots; thin patchy clay films in root
channels; strongly acid; clear smooth boundary.

B22t—18 to 34 inches; brown (7.5YR 4/4) silty clay
loam; few fine distinct grayish brown (10YR 5/2)
mottles; moderate very fine subangular blocky
structure; firm; few very fine roots; thin continuous
clay films in root channels; strongly acid; gradual
smooth boundary.

B3t—34 to 44 inches; brown (7.5YR 4/4) silt loam; few
fine distinct grayish brown (10YR 5/2) mottles; weak
very fine subangular biocky structure; friable; few
very fine roots; thin patchy clay films in root
channels; strongly acid; gradual smooth boundary.

C—44 to 60 inches; brown (7.5YR 4/4) silt loam;
common medium distinct grayish brown (10YR 5/2)
mottles; massive; friable; medium acid.

The thickness of the solum is more than 40 inches. It
is very strongly acid in its most acid part.
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The Ap horizon is dark grayish brown (10YR 4/2) or
dark brown (10YR 4/3). Eroded pedons have a brown
(7.5YR 4/4) silty clay loam surface layer. The B2t
horizon has hue of 10YR or 7.5YR, value of 4 or 5, and
chroma of 3 to 6. The upper 10 inches of the B2t
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horizon does not have mottles in chroma of 2 or less.
The lower part has mottles with value of 4 to 6 and
chroma of 1 to 6. The upper 20 inches of the argillic
horizon averages between 30 and 35 percent clay.
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This section describes the factors of soil formation,
relates them to the formation of soils in St. Charles
County, and explains the processes of soil formation.

factors of soil formation

Soil is the product of soil-forming processes acting on
accumulated or deposited geologic materials. The
characteristics of the soil are determined by (1) the type
of parent material, (2) plant and animal life on and in the
soil, (3) climate under which the soil forming factors were
active, (4) relief, or lay of the land, and (5) the length of
time these forces have been active.

The parent material affects the kind of soil profile that
is formed and, in extreme cases, determines it almost
entirely. Plant and animal life, chiefly plants, are active in
soil formation. The climate determines the amount of
water available for leaching and the amount of heat
available for physical and chemical changes. Together,
climate and plant and animal life act on the parent
material that has accumulated through the weathering of
rocks and slowly change it to a natural body that has
genetically related horizons. Relief often modifies these
other factors. Finally, time is required for changes to be
made so that parent material becomes soil. Generally, a
long time is required for the development of distinct soil
horizons.

These factors of soil formation are all so closely
interrelated that few generalizations can be made about
the effect of any one factor unless conditions are
specified for the other four. Soil formation is complex,
and many processes of soil development are still
unknown.

parent material

Parent material is the unconsolidated mass from which
a soil is formed. The formation or the deposition of this
material is the first step in the development of a soil
profile. The characteristics of the material determine the
limits of chemical and mineralogical composition of the
sail. In St. Charles County, four principal kinds of parent
material, alone or in combinations of two or more, have
contributed to the formation of the soils: residual material
weathered from bedrock; glacial, or ice-deposited
material; loess, or wind-deposited material; and alluvial,
or water-deposited material. Of less importance is

colluvium, which is material transported short distances
downslope by the action of water and gravity.

Residual material, or residuum, has weathered from
limestone, sandstone, and shale. Residuum from cherty
limestone and thinly interbedded shale is the parent
material of Goss soils. Gasconade and Gatewood soils
formed in material weathered from relatively chert-free
limestone formations and interbedded shale. Sandstone
residuum, mixed with colluvium weathered and
transported from limestone and shale upslope, provided
the parent material of Holstein sails.

Glacial parent material composed of clay, silt, sand,
gravel, stones, and a few boulders was transported by
ice action. Much of the material in the glacial till mass
was moved long distances, but some of it is of fairly
local origin. Armster, Keswick, and Lindley soils formed
in glacial till.

Loess, a silty material transported by wind, is the most
extensive of the parent materials in the survey area. The
principal source of loess was the flood plains of the
Missouri and Mississippi Rivers following the retreat of
the last glacier. The deepest deposits of loess are on
the hills bordering the flood plain, where it is the parent
material of Menfro, Winfield, and Weller soils. Further
from the source, these windborne deposits were thinner
and contained more clay. In the prairie region where this
material was deposited on wide, nearly level or gently
sloping divides, slow runoff resulted in the formation of
somewhat poorly drained soils. Here it is the parent
material of the Herrick and Mexico soils. On narrow
ridgetops, where loess deposits were thin, the Hatton
soils formed in loess and the underlying glacial materials.

The parent material of all the soils on flood plains in
St. Charles County is alluvium. Reflecting its diverse
origins and the varying speeds of flowing water, this
alluvium varies greatly in texture and in chemical and
mineralogical composition. Local uplands are the only
source of the alluvium on flood plains along small
tributary streams. The vast drainage systems of the
Mississippi and Missouri Rivers are a source of the
parent material along their banks. Along the Missouri
River, the Haynie and Blake soils are abundantly
supplied with unweathered minerals and are fertile and
neutral in reaction. In contrast, the Carlow and Portage
soils along the Mississippi River formed in material
washed largely from acid glacial deposits and are
relatively infertile and acid in reaction. The parent
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material also reflects the varying speeds of the flowing
water that carried it. Where the rivers overflowed, sandy
materials were depostied first while the stream had
sufficient flow and velocity to carry sand particles. Hodge
soils, for example, formed along the main channel in
fast-water deposits. By contrast, backswamp positions,
where the lighter weight sediments were deposited by
still water, produced soils that are high in clay content,
such as Booker soils.

Local streams and drains that flow from the uplands
have carried and deposited materials on smaller flood
plains. Dockery and Haymond soils are typical of soils
formed in these deposits. They are high in siit from the
surrounding loess-capped uplands. Dupo soils formed in
alluvial deposits from two sources. The silty upper part
formed in recent deposits washed from the adjoining
loess-covered uplands, and the lower part formed in
clayey deposits on the Mississippi River flood plain.

plant and animal life

In addition to the mineral matter provided by parent
material, another important soil component is organic
matter. Plants, animals, insects, bacteria, and fungi are
important in the formation of soils, and their
decomposed residue makes up the organic fraction.
Plants remove chemicals from the soil within reach of
their roots and translocate them to growing parts above
the soil. Leaves and other plant parts later return to the
soil to decay and add nutrients and organic matter. The
roots loosen soil aggregates, and when roots decay they
leave channels for water and air movement.

The kind of native vegetation—prairie grasses versus
forest trees—has most profoundly influenced soil
formation in St. Charles County. Prairie grasses and
deciduous trees have marked differences in rooting
habits, lifespan, and mineral composition, and there are
significant differences in the micro-organisms and
animals associated with each.

The organic matter added to soils under forest cover
is mostly in the form of leaves, twigs, and logs, which
decompose at the soil surface. These materials tend to
be acid in reaction. They cause forest soils to form a
very thin, dark-colored surface layer and a leached
subsurface layer.

In contrast, the organic matter added to soils under
prairie grasses is largely the residuum from the yearly
death and decay of annual and biennial plants. Plant
tops decompose on the surface, but much of the organic
material is in the soil in the form of roots. The materials
thus added tend to be richer in mineral composition than
forest residue. As a result, soils that formed under prairie
grasses have a much thicker, dark-colored surface layer
and tend to be less acid than soils that formed under
forest.

Worms, insects, burrowing animals, large animals, and
man affect and disturb the soil. Bacteria and fungi,
however, contribute more toward the formation of soils
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than do animals. Bacteria and fungi cause rotting of
organic materials, improve tilth, and fix nitrogen in the
soils. The population of soil organisms is directly related
to the rate of decomposition of organic material in the
soil. The kinds of organisms in a given area and their
activity are determined by differences in the vegetation.

The activities of man have, in a remarkably short time,
had a profound effect on soil formation in St. Charles
County. The major alterations result from changes in
vegetation, drainage, relief, and accelerated erosion. The
prairie grasses are replaced by row crops. Nearly all of
the flood plains and many upland areas are cleared and
farmed. Chemicals are used to fertilize desirable plants
and to control unwanted plants and insects. Wet soils
are drained, sloping soils are terraced, and lime is
applied to acid soils. A new cycle of soil formation
begins where huge earthmoving equipment completely
alters and rearranges soil profiles in the process of
urban and suburban development. Many of these
changes help to bring about increased production of
food and fiber and a higher standard of living. But in
terms of sustained productivity, the net result of man’s
activities on soil formation is adverse. Accelerated
erosion on upland soils continues to reduce the potential
of many soils, but man has the capacity to reverse this
trend. The loss of cropland to urban development,
however, is virtually irreversible.

climate

Climate is an important factor in the formation of the
soils in St. Charles County. The effect of rainfall and
temperature on soil formation continues to the present.
The rate of geologic erosion varies with the climate and
influences the shape and character of the landforms that
make up an area. Changes in the relative abundance
and species composition of plant and animal life are
directed by climatic change. Present climatic conditions
favor the growth of trees at the expense of prairie
grasses. The prairie region in St. Charles County may be
a relic of a more arid climatic cycle, but the reason for its
persistence until the time of settlement is not
understood.

Changes in climate caused the glacial periods.
Thousands of years of cool temperatures resulted in the
massive glaciers that moved into the area many years
ago. Warmer temperatures later resuited in severe
geologic erosion and the blowing of the loess that
covered most of St. Charles County at one time.
Extreme changes in climate occurred very slowly;
therefore, there were long intermediate periods when
different types of vegetation grew. Soils formed on the
surface and were later covered by loess, truncated, and
mixed by erosion or completely washed away. The
Keswick and Lindley soils are examples of soils that
formed mostly in these old truncated or weathered soils.

Higher temperatures and rainfall encourage rapid
chemical change and physical disintegration of the soil.
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When calcium carbonate and other soluble salts are
removed by leaching, soil fertility declines. This climate is
also conducive to the rapid breakdown of minerals that
forms clay within the soil. The clay is moved downward
within the soil profile into the subsoil. This process is
known as eluviation. Nearly all soils in the uplands show
these effects. Climate has greatly influenced the nature
and degree of weathering in the soils of St. Charles
County.

relief

Relief, or topography, refers to the lay of the land. It is
closely related to patterns and forces of deposition and
soil formation. Relief is characterized by gradient (degree
or percent of slope) and by the length, shape, aspect,
and uniformity of slopes that make up a landscape. It is
an important factor in determining the pattern and
distribution of soils on a landscape because of its
influence on drainage, runoff, and erosion.

Relief varies greatly in St. Charles County, ranging
from a gently sloping to moderately sloping prairie region
to very steep hillsides and vertical cliffs of the dissected
areas. Other things being equal, more water enters the
nearly level soils than the more sloping soils. This
intensifies leaching, translocation of clay, and other soil-
forming processes. Over long periods of time, a subsoil
high in content of clay forms under a bleached
subsurface layer. Marion and Twomile soils show this
result.

At the other extreme are very steep soils. Runoff from
them is excessive, and the rate of soil formation is
slowed. Removal of weathering products by geologic
erosion almost keeps pace with their accumulation
through weathering. Gasconade and Gatewood soils
formed under these conditions.

time

Timg is necessary for the various processes of soil
formation to act upon parent material to form soil. The
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time involved may be very short or very long, and the
soils of St. Charles County show a wide range in age.

Perhaps the time factor is best described by
considering the extremes. At one extreme we have very
young soils that formed in alluvium deposited by
floodwaters receding from the Missouri River flood plain.
These are the youngest soils of the area; some are only
a few years old. Hodge, Carr, Haynie, and Blake soils on
the river side of the levees are examples of these soils.

At the other extreme are the soils that formed in loess
and glacial till on nearly level to gently sloping
topography at the highest elevations in the county. The
oldest soils, Marion and Mexico soils for example, show
maximum development of distinct horizons. The
carbonates originally present in their parent material
have been leached to a great depth, leaving them quite
acid throughout. Clay has been concentrated in distinct
subsoil horizons, both by formation through weathering
and through translocation by water. A bleached
subsurface horizon is formed where there is a perched
water table above a relatively impervious subsoil.

Most soils in St. Charles County are intermediate in
age. Freeburg soils on stream terraces are acid in
reaction and have a clay-enriched subsoil. They formed
in the same kind of alluvium as the young Haymond soils
on the adjacent stream bottoms but in materials that
have been in place longer.

The steep, shallow Gasconade soils are somewhat
different. The limestone and shale from which their
parent materials formed are far older than the oldest soil
in the area. But because the removal of soil-forming
materials by geologic erosion almost keeps pace with
their accumulation through weathering, these soils are
considered young.

The age of a soil, as expressed in profile
characteristics, is not necessarily a reflection of time in
years, but is rather a result of the interaction of various
soil-forming factors over periods of time. Time, or age, is
influenced by topography and climate. Age is determined
by the degree of development of a given soil profile and
not by the years that the soil material has existed.
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AC soil. A soil having only an A and a C horizon.
Commonly such soil formed in recent alluvium or on
steep rocky slopes.

Aeration, soil. The exchange of air in soil with air from
the atmosphere. The air in a well aerated soil is
similar to that in the atmosphere; the air in a poorly
aerated soil is considerably higher in carbon dioxide
and lower in oxygen.

Aggregate, soil. Many fine particles held in a single
mass or cluster. Natural soil aggregates, such as
granules, blocks, or prisms, are called peds. Clods
are aggregates produced by tillage or logging.

Alluvium. Material, such as sand, silt, or clay, deposited
on land by streams.

Area reclaim (in tables). An area difficult to reclaim after
the removal of soil for construction and other uses.
Revegetation and erosion control are extremely
difficult.

Association, soil. A group of soils geographically
associated in a characteristic repeating pattern and
defined and delineated as a single map unit.

Available water capacity (available moisture

. capacity). The capacity of soils to hold water
available for use by most plants. It is commonly
defined as the difference between the amount of
soil water at field moisture capacity and the amount
at wilting point. It is commonly expressed as inches
of water per inch of soil. The capacity, in inches, in
a 60-inch profile or to a limiting layer is expressed
as—

Inches

Base saturation. The degree to which material having
cation exchange properties is saturated with
exchangeable bases (sum of Ca, Mg, Na, K),
expressed as a percentage of the total cation
exchange capacity.

Bedding planes. Fine stratifications, less than 5
millimeters thick, in unconsolidated alluvial, eolian,
lacustrine, or marine sediments.

Bedrock. The solid rock that underlies the soil and other
unconsolidated material or that is exposed at the
surface.

Bisequum. Two sequences of soil horizons, each of
which consists of an illuvial horizon and the
overlying eluvial horizons.

Bottom land. The normal flood plain of a stream,
subject to flooding.

Calcareous soil. A soil containing enough calcium
carbonate (commonly combined with magnesium
carbonate) to effervesce visibly when treated with
cold, dilute hydrochloric acid.

Capillary water. Water held as a film around soil
particles and in tiny spaces between particles.
Surface tension is the adhesive force that holds
capillary water in the soil.

Cation. An ion carrying a positive charge of electricity.
The common soil cations are calcium, potassium,
magnesium, sodium, and hydrogen.

Cation-exchange capacity. The total amount of
exchangeable cations that can be held by the soil,
expressed in terms of milliequivalents per 100 grams
of soil at neutrality (pH 7.0) or at some other stated
pH value. The term, as applied to soils, is
synonymous with base-exchange capacity, but is
more precise in meaning.

Channery soil. A soil that is, by volume, more than 15
percent thin, flat fragments of sandstone, shale,
slate, limestone, or schist as much as 6 inches
along the longest axis. A single piece is called a
fragment.

Chiseling. Tillage with an implement having one or more
soil-penetrating points that loosen the subsoil and
bring clods to the surface. A form of emergency
tillage to control soil blowing.

Clay. As a soil separate, the mineral soil particles less
than 0.002 millimeter in diameter. As a soil textural
class, soil material that is 40 percent or more clay,
less than 45 percent sand, and less than 40 percent
silt.

Clay film. A thin coating of oriented clay on the surface
of a soil aggregate or lining pores or root channels.
Synonyms: clay coating, clay skin.

Claypan. A slowly permeable soil horizon that contains
much more clay than the horizons above it. A
claypan is commonly hard when dry and plastic or
stiff when wet.

Climax vegetation. The stabilized plant community on a
particular site. The plant cover reproduces itself and
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does not change so long as the environment
remains the same.

Coarse fragments. If round, mineral or rock particles 2
millimeters to 25 centimeters (10 inches) in
diameter; if flat, mineral or rock particles (flagstone)
15.2 to 38.1 centimeters (6 to 15 inches) long.

Coarse textured soil. Sand or loamy sand.

Colluvium. Soil material, rock fragments, or both moved
by creep, slide, or local wash and deposited at the
base of steep slopes.

Complex slope. Irregular or variable slope. Planning or
constructing terraces, diversions, and other water-
control measures on a complex slope is difficult.

Complex, soil. A map unit of two or more kinds of soil in
such an intricate pattern or so small in area that it is
not practical to map them separately at the selected
scale of mapping. The pattern and proportion of the
soils are somewhat similar in all areas.

Concretions. Grains, pellets, or nodules of various
sizes, shapes, and colors consisting of concentrated
compounds or cemented soil grains. The
composition of most concretions is unlike that of the
surrounding soil. Calcium carbonate and iron oxide
are common compounds in concretions.

Consistence, soil. The feel of the soil and the ease with
which a lump can be crushed by the fingers. Terms
commonly used to describe consistence are—
Loose.—Noncoherent when dry or moist; does not
hold together in a mass.

Friable.—When moist, crushes easily under gentle
pressure between thumb and forefinger and can be
pressed together into a lump.

Firm.—When moist, crushes under moderate
pressure between thumb and forefinger, but
resistance is distinctly noticeable.

Plastic.—When wet, readily deformed by moderate
pressure but can be pressed into a lump; will form a
“wire” when rolled between thumb and forefinger.
Sticky.—When wet, adheres to other material and
tends to stretch somewhat and pull apart rather than
to pull free from other material.

Hard.—When dry, moderately resistant to pressure;
can be broken with difficulty between thumb and
forefinger.

Soft —When dry, breaks into powder or individual
grains under very slight pressure.

Cemented.—Hard,; little affected by moistening.

Contour stripcropping. Growing crops in strips that
follow the contour. Strips of grass or close-growing
crops are alternated with strips of clean-tilled crops
or summer fallow.

Control section. The part of the soil on which
classification is based. The thickness varies among
different kinds of soil, but for many it is that part of
the soil profile between depths of 10 inches and 40
or 80 inches.
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Corrosive. High risk of corrosion to uncoated steel or
deterioration of concrete.

Cover crop. A close-growing crop grown primarily to
improve and protect the soil between periods of
regular crop production, or a crop grown between
trees and vines in orchards and vineyards.

Cutbanks cave (in tables). The walls of excavations
tend to cave in or slough.

Deferred grazing. Postponing grazing or arresting
grazing for a prescribed period.

Dense layer (in tables). A very firm, massive layer that
has a bulk density of more than 1.8 grams per cubic
centimeter. Such a layer affects the ease of digging
and can affect filling and compacting.

Depth to rock (in tables). Bedrock is too near the
surface for the specified use.

Diversion (or diversion terrace). A ridge of earth,
generally a terrace, built to protect downslope areas
by diverting runoff from its natural course.

Drainage class (natural). Refers to the frequency and
duration of periods of saturation or partial saturation
during soil formation, as opposed to altered
drainage, which is commonly the result of artificial
drainage or irrigation but may be caused by the
sudden deepening of channels or the blocking of
drainage outlets. Seven classes of natural soil
drainage are recognized:

Excessively drained.—Water is removed from the
soil very rapidly. Excessively drained soils are
commonly very coarse textured, rocky, or shallow.
Some are steep. All are free of the mottling related
to wetness.

Somewhat excessively drained. —Water is removed
from the soil rapidly. Many somewhat excessively
drained soils are sandy and rapidly pervious. Some
are shallow. Some are so steep that much of the
water they receive is lost as runoff. All are free of
the mottling related to wetness.

Well drained.—Water is removed from the soil
readily, but not rapidly. It is available to plants
throughout most of the growing season, and
wetness does not inhibit growth of roots for
significant periods during most growing seasons.
Well drained soils are commonly medium textured.
They are mainly free of mottling.

Moderately well drained.—Water is removed from
the soil somewhat slowly during some periods.
Moderately well drained soils are wet for only a
short time during the growing season, but
periodically they are wet long enough that most
mesophytic crops are affected. They commonly
have a slowly pervious layer within or directly below
the solum, or periodically receive high rainfall, or
both.

Somewhat poorly drained.—Water is removed slowly
enough that the soil is wet for significant periods
during the growing season. Wetness markedly
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restricts the growth of mesophytic crops unless
artificial drainage is provided. Somewhat poorly
drained soils commonly have a slowly pervious
layer, a high water table, additional water from
seepage, nearly continuous rainfall, or a combination
of these.

Poorly drained.—Water is removed so slowly that
the soil is saturated periodically during the growing
season or remains wet for long periods. Free water
is commonly at or near the surface for long enough
during the growing season that most mesophytic
crops cannot be grown unless the soil is artificially
drained. The soil is not continuously saturated in
layers directly below plow depth. Poor drainage
results from a high water table, a slowly pervious
layer within the profile, seepage, nearly continuous
rainfall, or a combination of these.

Very poorly drained. —Water is removed from the
soil so slowly that free water remains at or on the
surface during most of the growing season. Unless
the soil is artificially drained, most mesophytic crops
cannot be grown. Very poorly drained soils are
commonly level or depressed and are frequently
ponded. Yet, where rainfall is high and nearly
continuous, they can have moderate or high slope
gradients.

Drainage, surface. Runoff, or surface flow of water,
from an area.

Eluviation. The movement of material in true solution or
colloidal suspension from one place to another
within the soil. Soil horizons that have lost material
through eluviation are eluvial; those that have
received material are illuvial.

Eollan soil material. Earthy parent material accumulated
through wind action; commonly refers to sandy
material in dunes or to loess in blankets on the
surface.

Erosion. The wearing away of the land surface by water,
wind, ice, or other geologic agents and by such
processes as gravitational creep.

Erosion (geologic). Erosion caused by geologic
processes acting over long geologic periods and
resulting in the wearing away of mountains and the
building up of such landscape features as flood
plains and coastal plains. Synonym: natural erosion.
Erosion (accelerated). Erosion much more rapid
than geologic erosion, mainly as a result of the
activities of man or other animals or of a
catastrophe in nature, for example, fire, that
exposes the surface.

Excess fines (in tables). Excess silt and clay in the soil.
The soil does not provide a source of gravel or sand
for construction purposes.

Fast intake (in tables). The rapid movement of water
into the soil.

Field moisture capacity. The moisture content of a soil,
expressed as a percentage of the ovendry weight,
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after the gravitational, or free, water has drained
away; the field moisture content 2 or 3 days after a
soaking rain; also called normal field capacity,
normal moisture capacity, or capillary capacity.

Fine textured soil. Sandy clay, silty clay, and clay.

Flagstone. A thin fragment of sandstone, limestone,
slate, shale, or (rarely) schist, 6 to 15 inches (15 to
37.5 centimeters) long.

Flood plain. A nearly level alluvial plain that borders a
stream and is subject to flooding unless protected
artificially.

Foot slope. The inclined surface at the base of a hill.

Forb. Any herbaceous plant not a grass or a sedge.

Fragipan. A loamy, brittle subsurface horizon low in
porosity and content of organic matter and low or
moderate in clay but high in silt or very fine sand. A
fragipan appears cemented and restricts roots.
When dry, it is hard or very hard and has a higher
bulk density than the horizon or horizons above.
When moist, it tends to rupture suddenly under
pressure rather than to deform slowly.

Frost action (in tables). Freezing and thawing of soil
moisture. Frost action can damage roads, buildings
and other structures, and plant roots.

Genesis, soil. The mode of origin of the soil. Refers
especially to the processes or soil-forming factors
responsible for the formation of the solum, or true
soil, from the unconsolidated parent material.

Glacial drift (geology). Pulverized and other rock
material transported by glacial ice and then
deposited. Also the sorted and unsorted material
deposited by streams flowing from glaciers.

Glacial outwash (geology). Gravel, sand, and silt,
commonly stratified, deposited by glacial melt water.

Glacial till (geology). Unsorted, nonstratified glacial drift
consisting of clay, silt, sand, and boulders
transported and deposited by glacial ice.

Gleyed soil. Soil that formed under poor drainage,
resulting in the reduction of iron and other elements
in the profile and in gray colors and mottles.

Grassed waterway. A natural or constructed waterway,
typically broad and shallow, seeded to grass as
protection against erosion. Conducts surface water
away from cropland.

Gravel. Rounded or angular fragments of rock up to 3
inches (2 millimeters to 7.5 centimeters) in diameter.
An individual piece is a pebble.

Gravelly soil material. Material that is 15 to 50 percent,
by volume, rounded or angular rock fragments, not
prominently flattened, up to 3 inches (7.5
centimeters) in diameter.

Green manure crop (agronomy). A soil-improving crop
grown to be plowed under in an early stage of
maturity or soon after maturity.

Ground water (geology). Water filling all the unblocked
pores of underlying material below the water table.
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Gully. A miniature valley with steep sides cut by running
water and through which water ordinarily runs only
after rainfall. The distinction between a gully and a
rill is one of depth. A gully generally is an obstacle
to farm machinery and is too deep to be obliterated
by ordinary tillage; a rill is of lesser depth and can
be smoothed over by ordinary tillage.

Horizon, soil. A layer of soil, approximately paraliel to
the surface, having distinct characteristics produced
by soil-forming processes. In the identification of soil
horizons, an upper case letter represents the major
horizons. Numbers or lower case letters that follow
represent subdivisions of the major horizons. An
explanation of the subdivisions is given in the So//
Survey Manual. The major horizons of mineral soil
are as follows:

O horizon.—An organic layer of fresh and decaying
plant residue at the surface of a mineral soil.

A horizon.—The mineral horizon at or near the
surface in which an accumulation of humified
organic matter is mixed with the mineral material.
Also, a plowed surface horizon, most of which was
originally part of a B horizon.

B horizon.—The mineral horizon below an A horizon.
The B horizon is in part a layer of transition from the
overlying A to the underlying C horizon. The B
horizon also has distinctive characteristics such as
(1) accumulation of clay, sesquioxides, humus, or a
combination of these; (2) prismatic or blocky
structure; (3) redder or browner colors than those in
the A horizon; or (4) a combination of these. The
combined A and B horizons are generally called the
solum, or true soil. If a soil does not have a B
horizon, the A horizon alone is the solum.

C horizon.—The mineral horizon or layer, excluding
indurated bedrock, that is little affected by soil-
forming processes and does not have the properties
typical of the A or B horizon. The material of a C
horizon may be either like or unlike that in which the
solum formed. If the material is known to differ from
that in the solum, the Roman numeral |l precedes
the letter C.

R layer.—Consolidated rock beneath the soil. The
rock commonly underlies a C horizon, but can be
directly below an A or a B horizon.

Humus. The well decomposed, more or less stable part
of the organic matter in mineral soils.

Hydrologic soll groups. Refers to soils grouped
according to their runoff-producing characteristics.
The chief consideration is the inherent capacity of
soil bare of vegetation to permit infiltration. The
slope and the kind of plant cover are not considered
but are separate factors in predicting runoff. Soils
are assigned to four groups. In group A are soils
having a high infiltration rate when thoroughly wet
and having a low runoff potential. They are mainly
deep, well drained, and sandy or gravelly. In group
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D, at the other extreme, are soils having a very slow
infiltration rate and thus a high runoff potential. They
have a claypan or clay layer at or near the surface,
have a permanent high water table, or are shallow
over nearly impervious bedrock or other material. A
soil is assigned to two hydrologic groups if part of
the acreage is artificially drained and part is
undrained.

liluviation. The movement of soil material from one
horizon to another in the soil profile. Generally,
material is removed from an upper horizon and
deposited in a lower horizon.

Impervious soil. A soil through which water, air, or roots
penetrate slowly or not at all. No soil is absolutely
impervious to air and water all the time.

Infiltration. The downward entry of water into the
immediate surface of soil or other material, as
contrasted with percolation, which is movement of
water through soil layers or material.

Infiltration capacity. The maximum rate at which water
can infiltrate into a soil under a given set of
conditions.

Infiltration rate. The rate at which water penetrates the
surface of the soil at any given instant, usually
expressed in inches per hour. The rate can be
limited by the infiltration capacity of the soil or the
rate at which water is applied at the surface.

Intake rate. The average rate of water entering the soil
under irrigation. Most soils have a fast initial rate;
the rate decreases with application time. Therefore,
intake rate for design purposes is not a constant but
is a variable depending on the net irrigation
application. The rate of water intake in inches per
hour is expressed as follows:

Less than 0.2..........covinnciniieoieninnenon. very low
0.2 10 0.4t s rareenes low
0.4 10 0.75...civiririirr e moderately low
0.75 10 1,25, moderate
1.2510 1.75. e moderately high
17540 2.5, ettt high

More than 2.5..........c.ceviveeriniinnenee .very high

Irrigation. Application of water to soils to assist in
production of crops. Methods of irrigation are—
Border.—Water is applied at the upper end of a strip
in which the lateral flow of water is controlled by
small earth ridges called border dikes, or borders.
Basin.—Water is applied rapidly to nearly level
plains surrounded by levees or dikes.

Controlled flooding.—Water is released at intervals
from closely spaced field ditches and distributed
uniformly over the field.

Corrugation.—Water is applied to small, closely
spaced furrows or ditches in fields of close-growing
crops or in orchards so that it flows in only one
direction.

Drip (or trickle).—Water is applied slowly and under
low pressure to the surface of the soil or into the
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soil through such applicators as emitters, porous
tubing, or perforated pipe.

Furrow.—Water is applied in small ditches made by
cultivation implements. Furrows are used for tree
and row crops.

Sprinkler.—Water is sprayed over the soil surface
through pipes or nozzles from a pressure system.
Subirrigation.—Water is applied in open ditches or
tile lines until the water table is raised enough to wet
the soil.

Wild flooding.—Water, released at high points, is
allowed to flow onto an area without controlled
distribution.

Karst (topography). The relief of an area underlain by
limestone that dissolves in differing degrees, thus
forming numerous depressions or small basins.

Large stones (in tables). Rock fragments 3 inches (7.5
centimeters) or more across. Large stones adversely
affect the specified use of the soil.

Leaching. The removal of soluble material from soil or
other material by percolating water.

Liquid limit. The moisture content at which the soil
passes from a plastic to a liquid state.

Loam. Soil material that is 7 to 27 percent clay particles,
28 to 50 percent silt particles, and less than 52
percent sand particles.

Loess. Fine grained material, dominantly of silt-sized
particles, deposited by wind.

Low density housing. Less than one dwelling per acre.

Low strength. The soil is not strong enough to support
loads.

Medium textured soil. Very fine sandy loam, loam, silt
loam, or silt.

Mineral soil. Soil that is mainly mineral material and low
in organic material. Its bulk density is more than that
of organic soil.

Minimum tillage. Only the tillage essential to crop
production and prevention of soil damage.

Miscellaneous area. An area that has little or no natural
soil and supports little or no vegetation.

Moderately coarse textured soil. Sandy loam and fine
sandy loam.

Moderately fine textured soil. Clay loam, sandy clay
loam, and silty clay loam.

Morphology, soil. The physical makeup of the soil,
including the texture, structure, porosity,
consistence, color, and other physical, mineral, and
biological properties of the various horizons, and the
thickness and arrangement of those horizons in the
soil profile.

Mottling, soil. Irregular spots of different colors that vary
in number and size. Mottling generally indicates poor
aeration and impeded drainage. Descriptive terms
are as follows: abundance—few, common, and
many, size—fine, medium, and coarse; and
contrast—faint, distinct, and prominent. The size
measurements are of the diameter along the
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greatest dimension. Fine indicates less than 5
millimeters (about 0.2 inch); medium, from 5 to 15
millimeters (about 0.2 to 0.6 inch); and coarse, more
than 15 millimeters (about 0.6 inch).

Munsell notation. A designation of color by degrees of
the three simple variables—hue, value, and chroma.
For example, a notation of 10YR 6/4 is a color of
10YR hue, value of 6, and chroma of 4.

Neutral soil. A soil having a pH value between 6.6 and
7.3. (See Reaction, soil.)

Nutrient, plant. Any element taken in by a plant
essential to its growth. Plant nutrients are mainly
nitrogen, phosphorus, potassium, calcium,
magnesium, sulfur, iron, manganese, copper, boron,
and zinc obtained from the soil and carbon,
hydrogen, and oxygen obtained from the air and
water.

Open space. A relatively undeveloped green or wooded
area provided mainly within an urban area to
minimize feelings of congested living.

Organic matter. Plant and animal residue in the sail in
various stages of decomposition.

Outwash, glacial. Stratified sand and gravel produced
by glaciers and carried, sorted, and deposited by
glacial melt water.

Pan. A compact, dense layer in a soil that impedes the
movement of water and the growth of roots. For
example, hardpan, fragipan, claypan, plowpan, and
traffic pan.

Parent material. The unconsolidated organic and
mineral material in which soil forms.

Ped. An individual natural soil aggregate, such as a
granule, a prism, or a block.

Pedon. The smallest volume that can be called “a soil.”
A pedon is three dimensional and large enough to
permit study of all horizons. Its area ranges from
about 10 to 100 square feet (1 square meter to 10
square meters), depending on the variability of the
soil.

Percolation. The downward movement of water through
the soil.

Percs slowly (in tables). The siow movement of water
through the soil adversely affecting the specified
use.

Permeability. The quality of the soil that enables water
to move downward through the profile. Permeability
is measured as the number of inches per hour that
water moves downward through the saturated soil.
Terms describing permeability are:

Very SIOW.........covvecrcrennennvenensenns less than 0.06 inch
SIOW...coiiiiircreee .orer. 0.06 to0 0.20 inch
Moderately Slow........ccocevrvenncnniccennne. 0.2 to 0.6 inch
Moderate.........cccoveeveniiccrirrccennn. 0.6 inch to 2.0 inches
Moderately rapid..........cccccvrcrnnienenenn 2.0 to 6.0 inches
RApid.....ccoooiiirenee e 6.0 to 20 inches
Very rapid..........cooeeveevevecvevececnnns more than 20 inches
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Phase, soil. A subdivision of a soil series based on
features that affect its use and management. For
example, slope, stoniness, and thickness.

pH value. A numerical designation of acidity and
alkalinity in soil. (See Reaction, soil.)

Piping (in tables). Formation of subsurface tunnels or
pipelike cavities by water moving through the soil.

Plasticity index. The numerical difference between the
liquid limit and the plastic limit; the range of moisture
content within which the soil remains plastic.

Piastic limit. The moisture content at which a soil
changes from semisolid to plastic.

Plowpan. A compacted layer formed in the soil directly
below the plowed layer.

Ponding. Standing water on soils in closed depressions.
The water can be removed only by percolation or
evapotranspiration.

Poorly graded. Refers to a coarse grained soil or soil
material consisting mainly of particles of nearly the
same size. Because there is little difference in size
of the particles, density can be increased only
slightly by compaction.

Productivity, soil. The capability of a soil for producing
a specified plant or sequence of plants under
specific management.

Profile, soll. A vertical section of the soil extending
through all its horizons and into the parent material.

Reaction, soil. A measure of acidity or alkalinity of a
soil, expressed in pH values. A soil that tests to pH
7.0 is described as precisely neutral in reaction
because it is neither acid nor alkaline. The degree of
acidity or alkalinity is expressed as—

pH
Extremely acid........c..cocoererrererecrernnererinennsanene Below 4.5
Very strongly acid 4510 5.0
Strongly acid.........coviiiiiiiniiiin 511055
Medium 8CIA......c...ocveriiciece s 56 t0 6.0
Slightly acid............... 6.1t0 6.5
NEUIFaL....c.ovrirrrcriries i ecisceenes 6.6 t0 7.3
Mildly alkaline..................... .7.41078
Moderately alkaline... 79t084
Strongly alkaline 8.510 9.0

Very strongly alkaline.........c..coecevrereernece 9.1 and higher

Regolith. The unconsolidated mantle of weathered rock
and soil material on the earth’s surface; the loose
earth material above the solid rock.

Relief. The elevations or inequalities of a land surface,
considered collectively.

Residuum (residual soll material). Unconsolidated,
weathered, or partly weathered mineral material that
accumulated as consolidated rock disintegrated in
place.

Rill. A steep sided channel resulting from accelerated
erosion. A rill is generally a few inches deep and not
wide enough to be an obstacle to farm machinery.

Rock fragments. Rock or mineral fragments having a
diameter of 2 millimeters or more; for example,
pebbles, cobbles, stones, and boulders.

Soil survey

Rooting depth (in tables). Shallow root zone. The soil is
shallow over a layer that greatly restricts roots.

Root zone. The part of the soil that can be penetrated
by plant roots.

Runoff. The precipitation discharged into stream
channels from an area. The water that fiows off the
surface of the land without sinking into the soil is
called surface runoff. Water that enters the soil
before reaching surface streams is called ground-
water runoff or seepage flow from ground water.

Sand. As a soil separate, individual rock or mineral
fragments from 0.05 millimeter to 2.0 millimeters in
diameter. Most sand grains consist of quartz. As a
soil textural class, a soil that is 85 percent or more
sand and not more than 10 percent clay.

Sandstone. Sedimentary rock containing dominantly
sand-size particles.

Sedimentary rock. Rock made up of particles deposited
from suspension in water. The chief kinds of
sedimentary rock are conglomerate, formed from
gravel; sandstone, formed from sand; shale, formed
from clay; and limestone, formed from soft masses
of calcium carbonate. There are many intermediate
types. Some wind-deposited sand is consolidated
into sandstone.

Seepage (in tables). The movement of water through the
soil. Seepage adversely affects the specified use.

Series, soil. A group of soils that have profiles that are
almost alike, except for differences in texture of the
surface layer or of the underlying material. All the
soils of a series have horizons that are similar in
composition, thickness, and arrangement.

Shale. Sedimentary rock formed by the hardening of a
clay deposit.

Sheet erosion. The removal of a fairly uniform layer of
soil material from the land surface by the action of
rainfall and runoff water.

Shrink-swell. The shrinking of soil when dry and the
swelling when wet. Shrinking and swelling can
damage roads, dams, building foundations, and
other structures. It can also damage plant roots.

Silt. As a soil separate, individual mineral particles that
range in diameter from the upper limit of clay (0.002
millimeter) to the lower limit of very fine sand (0.05
millimeter). As a soil textural class, soil that is 80
percent or more silt and less than 12 percent clay.

Sinkhole. A depression in the landscape where
limestone has been dissolved.

Site index. A designation of the quality of a forest site
based on the height of the dominant stand at an
arbitrarily chosen age. For example, if the average
height attained by dominant and codominant trees in
a fully stocked stand at the age of 50 years is 75
feet, the site index is 75 feet.

Slickensides. Polished and grooved surfaces produced
by one mass sliding past another. In soils,
slickensides may occur at the bases of slip surfaces
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on the steeper slopes; on faces of blocks, prisms,
and columns; and in swelling clayey soils, where
there is marked change in moisture content.

Slippage (in tables). Soil mass susceptible to movement
downslope when loaded, excavated, or wet.

Slope. The inclination of the land surface from the
horizontal. Percentage of slope is the vertical
distance divided by horizontal distance, then
multiplied by 100. Thus, a slope of 20 percent is a
drop of 20 feet in 100 feet of horizontal distance.

Slope (in tables). Slope is great enough that special
practices are required to insure satisfactory
performance of the soil for a specific use.

Slow intake (in tables). The slow movement of water
into the soil.

Small stones (in tables). Rock fragments less than 3
inches (7.5 centimeters) in diameter. Small stones
adversely affect the specified use of the soil.

Soil. A natural, three-dimensional body at the earth’s
surface. It is capable of supporting plants and has
properties resulting from the integrated effect of
climate and living matter acting on earthy parent
material, as conditioned by relief over periods of
time.

Soil separates. Mineral particles less than 2 mm in
equivalent diameter and ranging between specified
size limits. The names and sizes of separates
recognized in the United States are as follows:

Millime-
ters

Very coarse sand...........c.ccoeevceevceeeeenennes 2.0t0 1.0
Coarse Sand.......co.ovuervevvveeererineioenmeseesasnenns 1.0t0 0.5
Medium sand............ccoeveeeeeeeveeeerererenennens 0.5 t0 0.25
Fine Sand......ccccvvveivnvnineeeeeeeeereeesreeens 0.25 to0 0.10
Very fine sand...........ccovvvvveeereeeererecernnns 0.10 to 0.05
Sl 0.05 to 0.002
ClaY.ouvevreereeeeririireriieseeneeee et ste e esesens less than 0.002

Solum. The upper part of a soil profile, above the C
horizon, in which the processes of soil formation are
active. The solum in soil consists of the A and B
horizons. Generally, the characteristics of the
material in these horizons are unlike those of the
underlying material. The living roots and plant and
animal activities are largely confined to the solum.

Stone line. A concentration of coarse fragments in a
soil. Generally it is indicative of an old weathered
surface. In a cross section, the line may be one
fragment or more thick. It generally overlies material
that weathered in place and is overlain by recent
sediment of variable thickness.

Stones. Rock fragments 10 to 24 inches (25 to 60
centimeters) in diameter.

Stony. Refers to a soil containing stones in numbers
that interfere with or prevent tiliage.

Stripcropping. Growing crops in a systematic
arrangement of strips or bands which provide
vegetative barriers to wind and water erosion.
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Structure, soil. The arrangement of primary soil
particles into compound particles or aggregates. The
principal forms of soil structure are—platy
(laminated), prismatic (vertical axis of aggregates
longer than horizontal), columnar (prisms with
rounded tops), blocky (angular or subangular), and
granular. Structureless soils are either single grained
(each grain by itself, as in dune sand) or massive
(the particles adhering without any regular cleavage,
as in many hardpans).

Stubble mulch. Stubble or other crop residue left on the
soil or partly worked into the soil. It protects the soil
from wind and water erosion after harvest, during
preparation of a seedbed for the next crop, and
during the early growing period of the new crop.

Subsoil. Technically, the B horizon; roughly, the part of
the solum below plow depth.

Subsoiling. Tilling a soil below normal plow depth,
ordinarily to shatter a hardpan or claypan.

Substratum. The part of the soil below the solum.

Subsurface layer. Any surface soil horizon (A1, A2, or
A3) below the surface layer.

Surface layer. The soil ordinarily moved in tillage, or its
equivalent in uncultivated soil, ranging in depth from
4 to 10 inches (10 to 25 centimeters). Frequently
designated as the *‘plow layer,” or the “Ap horizon.”

Taxadjuncts. Soils that cannot be classified in a series
recognized in the classification system. Such soils
are named for a series they strongly resemble and
are designated as taxadjuncts to that series
because they differ in ways too small to be of
consequence in interpreting their use and behavior.

Terrace. An embankment, or ridge, constructed across
sloping soils on the contour or at a slight angle to
the contour. The terrace intercepts surface runoff so
that water soaks into the soil or flows slowly to a
prepared outlet. A terrace in a field is generally built
so that the field can be farmed. A terrace intended
mainly for drainage has a deep channel that is
maintained in permanent sod.

Terrace (geologic). An old alluvial plain, ordinarily flat or
undulating, bordering a river, a lake, or the sea.
Texture, soil. The relative proportions of sand, silt, and
clay particles in a mass of soil. The basic textural
classes, in order of increasing proportion of fine

particles, are sand, loamy sand, sandy loam, loam,
silt loam, silt, sandy clay loam, clay loam, silty clay
foam, sandy clay, silty clay, and clay. The sand,
loamy sand, and sandy loam classes may be further
divided by specifying “coarse,” “fine,” or “very
fine.”

Thin layer (in tables). Otherwise suitable soil material
too thin for the specified use.

Till plain. An extensive flat to undulating area underlain
by glacial till.
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Tilth, soil. The physical condition of the soil as related
to tillage, seedbed preparation, seedling emergence,
and root penetration.

Toe slope. The outermost inclined surface at the base
of a hill; part of a foot slope.

Topsoil. The upper part of the soil, which is the most
favorable material for plant growth. It is ordinarily
rich in organic matter and is used to topdress
roadbanks, lawns, and land affected by mining.

Trace elements. Chemical elements, for example, zinc,
cobalt, manganese, copper, and iron, are in soils in
extremely small amounts. They are essential to plant
growth.

Unstable fill (in tables). Risk of caving or sloughing on
banks of fill material.

Upland (geology). Land at a higher elevation, in general,
than the alluvial plain or stream terrace; land above
the lowlands along streams.

Varlant, soil. A soil having properties sufficiently
different from those of other known soils to justify a
new series name, but occurring in such a limited

geographic area that creation of a new series is not
justified.

Variegation. Refers to patterns of contrasting colors
assumed to be inherited from the parent material
rather than to be the result of poor drainage.

Weathering. All physical and chemical changes
produced in rocks or other deposits at or near the
earth’s surface by atmospheric agents. These
changes resuit in disintegration and decomposition
of the material.

Well graded. Refers to soil material consisting of coarse
grained particles that are well distributed over a wide
range in size or diameter. Such soil normally can be
easily increased in density and bearing properties by
compaction. Contrasts with poorly graded soil.

Wilting point (or permanent wilting point). The
moisture content of soil, on an ovendry basis, at
which a plant (specifically sunflower) wilts so much
that it does not recover when placed in a humid,
dark chamber.
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TABLE 1.--TEMPERATURE AND PRECIPITATION

[Recorded in the period 1951-76 at Lambert Airport, St. Louis County, Missouril]
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It can be calculated by adding the

14 growing degree day is a unit of heat available for plant growth.
maximum and minimum daily temperatures, dividing the sum by 2, and subtracting the temperature below which

growth is minimal for the principal crops in the area (500 F).
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TABLE 2.--FREEZE DATES IN SPRING AND FALL

[Recorded in the period 1951-76 at Lambert
Airport, St. Louis County, Missouril

T
i
! Temperature
]
L]
Probability ' 2I0F I 280 F I 320 F
i or lower i or lower | or lower
T [ T
[} 1 1
Last freezing | ! )
temperature | ! i
in spring: 1 i |
1 t []
1 1 ]
1 year in 10 1 i !
later than-- 1 April 7 1 April 12 | April 25
1 1 1
] ] 1
2 years in 10 | | ]
later than-- ! April 13 April 8 | April 20
1 1 1
1 ] [
5 years in 10 | 1 |
later than-- i March 22 | March 31 ) April 11
1 1 )
| a e
First freezing | ' H
temperature i i i
in fall: ! ! H
1 1 1
] 1 ]
1 year in 10 i | i
earlier than-- | November 1 | October 23 | October 12
[] ] 1
] ] 1
2 years in 10 i | i
earlier than-- | November 6 | October 28 | October 17
] 1 1
] ] ]
5 years in 10 ! 1 ]
earlier than-- | November 14 | November 5 | October 27
t ] ]
] ] ]

TABLE 3.--GROWING SEASON

[Recorded in the period 1951-76 at Lambert
Airport, St. Louis County, Missouril

Daily minimum temperature
during growing season

]
)
i
i
Probability | Higher { Higher {  Higher

! than i than ! than
| 240 F 1 28° F 1 320 F
1 Days 1 Days 1 Days
] —— 1 e ] -
I ] ]

9 years in 10 | 217 H 200 H 176
1 1 1
1 ] 1

8 years in 10 ! 223 | 206 ! 184
1 [] 1
] ] [

5 years in 10 | 236 H 219 H 198
1 ] 1
] ] ]

2 years in 10 ! 249 H 231 | 213
1 1 t
] 1 [

1 year in 10 | 256 | 237 i 220
i ] 1
] ] ]
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TABLE 4.,--ACREAGE AND PROPORTIONATE EXTENT OF THE SOILS

‘ ! !
Map | Soil name i Acres  {Percent

symbol! \ \

T ] i

i i i
2D 1Goss silt loam, 5 to 14 percent slopeSe---ccmmemcecccccccrcreccmmcrc e mr e e | 1,505 | 0.4
2F |Goss cherty silt loam, 14 to 35 percent SlopeS==---c--memmemrccccccoccccccraccncacaa- i 13,369 | 3.6
3 ITwomile Silt lo@M~e--ceeccmemececmm e e cmccccee e m ;e e ccc ;e ec—c e me e e - i 1,214 | 0.3
4D iMenfro~-Goss silt loams, § to 14 percent slopeSee——-ccmmmmcccneo— B i 926 | 0.2
6C iCrider silt loam, 5 to 9 percent slopeS~--cceecccccccrececcccccencenana- meee—————— i 981 | 0.3
6D2 iCrider silt loam, 9 to 14 percent slopes, eroded--w-- e e e e e L LT ! 6,503 | 1.7
6E iCrider silt loam, 14 to 20 percent slopes--ec--mececcccccmmmcccccrmceccccrcrcee e i 3,484 | 0.9
7B {Menfro silt loam, 2 to 5 percent SlopeS-—---cecccccm e e cceme e n e ' 536 | 0.1
7C {Menfro silt loam, 5 to 9 percent slopeSe=-------ecmeccccccmenccamcnnnen—" mm—mmemre— | 14,966 | 4.0
7D2 {Menfro silt loam, 9 to 14 percent slopes, eroded----- T L L e it i 10,719 | 2.9
TE2 IMenfro silt loam, 14 to 20 percent slopes, erodedesceccc——ccraccccccccnoncccccncanao i 4,574 | 1.2
TF iMenfro silt loam, 20 to 30 percent SlopeS-—--=mecccccccccccmcaccmcccccmacc e e i 5,708 | 1.5
8C 'Winfield silt loam, 5 to 9 percent slopeSese--—ce--ca e et L LT S 1 849 | 0.2
8D iWinfield silt loam, 9 to 14 percent slopeS-=-----w--- B e 1 8,936 | 2.4
8E2 iWinfield silty clay loam, 14 to 20 percent slopes, eroded---eece-mccccaas B i 2,012 | 0.5
9E !Holstein loam, 14 to 35 percent SlopeS---m-mmemeecemccccmcocacaa- 807 ! 0.2
10F |Gasconade-Rock outcrop complex, 15 to 50 percent slopes 1,889 | 0.5
1 {Dockery 8ilt lo@M-e-eecmcc—cococomcmmmcmmccccaae e e e LE LR L LTt 15,621 |} 4.2
12 {Kennebec Silt loamM-=crmec—ecemmcccmmcmmcm e ce e e e e c e m e cccece e mc e — e i 1,579 1 0.4
13 jAuxvasse Silt loaM-ememcemcccm e m e mcee e c e e ! 924 + 0.2
22F {Gatewood-Gasconade-Crider complex, 15 to 50 percent slopes-----mecccea-- EEEEELELETEs i 22,053 | 5.9
24D2 |Keswick silt loam, 9 to 14 percent slopes, eroded-----ereccccmccaccncaaa. EECEEELEEET | 11,132 | 3.0
27¢ {Armster silt loam, 5 to 9 percent slopeS-----=--c---- e e L L LTt | 22,688 | 6.0
31C iHatton silt loam, 5 to 9 percent SlOpeS~-mce--memceccccccmccer e e ma e ———na= i 12,945 | 3.5
34E iLindley loam, 14 to 20 percent slopeSe=e-ccec—ec——e--- e cmmemem—ee— i 1,125 | 0.3
35B {Mexlico silt loam, 1 to 5 percent sSlopeS-—---cecececccccmmoncccmccacaccna- cemeceeaea= { 14,452 | 3.9
37 {Marion silt loam-=-=--ceemmccccn-- e b b mmmmmmcmee—ccceone m——mm———a- i 175 4 *
4o IWesterville Silt lo@M-e-~ecemecmccmmcm e mceccc e m e cc e mmemc s cc e mm——— - i 1,427 | 0.4
41 iFreeburg silt loam--=---c-ceceac-- e el L DL L L L e L L L ———mmmcmn- | 279 1+ 0.1
43 iCedargap Silt lo@Me-=-—c—ceser oo e e e e cem e e e mmeee e e e m .= i 621 | 0.2
4y {Sensabaugh silt loaM----—---cccmmcccccencccccacnnea—" e e e L L L EL LT DL LT i 4,475 | 1.2
L8A iWeller silt loam, O to 2 percent 3lopeS-—--—-cecccc e cmcmme e cmmmee e i 809 | 0.2
48B  |Weller silt loam, 2 to 5 percent 5lopeSe=------—emcececcc—cmcmecco—o—o—no m————————- i 7,431 1 2.0
48c iWeller silt loam, 5 to 9 percent slopeSe-=—--=--ee--- S e L i 13,373 | 3.6
54¢C |Harvester-Urban land complex, 2 to 9 percent slopeS-------cemcececcccaca- ——m——m— - i 15,335 | 4.1
54D |Harvester-Urban land complex, 9 to 14 percent slopeS--me==me-cmcccecccccccncmcoaaaa- ! 3,549 ! 0.9
62 {Edinburg silty clay lo@mMe----c—c-ccmmmmmcmccmeeee e mcee e —cceeece—c——meme——e= i 317 1 0.1
63B  |Herrick silt loam, 2 to 5 percent slopeS------ecceccmec—mccrcaco—cccnea. e—————————- i 3,911 4 1.0
67E iMenfro silt loam, karst, 5 to 20 percent slopes------ ! 0.2
70 {Booker Clay==meescecccecmem e e m e e e e e eceee—cccceseeeooccooo—as i 1.5
71 iWaldron silty clay-=~==-= e D et b DL L L DLt emmem———ae— i 2.8
72 |Blake silty clay loam=----—--ccc-- ! 3.3
73 IHaynie 811t lo@M--————--ccc—mcccccccmmccmcccc e mmcmc s mm e e e e m—mr e n ———— | 3.6
T4 iCarr fine sandy loam-e---e=- ' 1.6
75 |Hodge loamy fine sand------- ! 1.3
76 |Haynie-Blake compleXx---cc-~eneccn=e i 1.0
77 {Hodge-Blake complex----=~~ e L e il | 0.5
79 {Dupo 8ilt loam--==ce-ce-cmmmmmm e mmcceeceseemm e e o ceceeme—cccmceeee—c——ce—nae i 0.5
80 |Portage claym-=====c=cc-- R e L L L L L DL i 4.8
81 {Haymond silt loam-------- e L E L L LT i 1.6
82 IChequest silt lo@M--—---cemmcmmmccccmmccmcccce e ' 0.9
83 jLomax loamMee-e—e——c e mmem e mmeee e e m e meeme e s e e e em——c—cc—ea- i 1.7
84 iBlase silty clay l0@M-s-——mmmme oo e oo m e e mm oo oo —oeooeoo— 1.2
85 ICarlow silty clay lo@Me=mec--—com—-c-m e rec s e e e oo ce e mmccomeo—eo— oo P 4.8
86 {Kampville 8ilt 10@M=mmmmm;om oo oo oo oo oo e e e LE L P
90 jHurst 811t loa@me===--ccceccmcccecmcmmam e moommen i 1.2
91 IPits, quarrieSee--mececcmemcccccecccccconcn. ————————- i 0.1

| Water-----—----eemcmrmmmc—mme—coeoeeo ——mm———- e L L LD DD D i 3.9

i [

i Totale—-=-c—cm—eemccmccmccmcmccedcmccccccem e e e ee e m e mmmm—eme—ee i 375,040 E 100.0

| (]

* Less than 0.1 percent.
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St. Charles County, Missouri

TABLE 5.--YIELDS PER ACRE OF CROPS AND PASTURE

Smooth
bromegrass

Grass-
legume hay

Winter wheatiGrain sorghum

4
1

2]
o
©
o

L
>
o

(%]
[
~
o

[

o
<!
© o
L0
o E
g >
@ 0
o
Q.
—~ @
.lm
o
%

[Yields are those that can be expected under a high level of management. Absence of a yield indicates that the
50il is not suited to the crop or the crop generally is not grown on the soill

AUM¥

Ton
. - 1.2

A e L L L L L L P

Goss

6.0

3.0

60

28

Goss
e cmmmcmccm——— e ——

2Fmmmmmmmmmmmmcccmmce————a

Twomile

- - - . 4.0

LD L L L L L E L L

Menfro-Goss

31 48 70 3.2 6.4

84

6Commmm e

Crider

45 T4 3.0 6.

28

74

BD2mmmmmmmmmmmmmmmm ;e

Crider

.0 .0

25

63

]

Crider

35 50 90 4.0 8.0

92

TBemmmmmmm e mm e

Menfro

31 48 84 3.7 LU

84

TCmmmmmmmmmmmmmmmccmmcemem

Menfro

6.8

us T4 3.4

28

74

TD2mmmmmmmmeccccmc e

Menfro

25 38 65 3.0 .0

63

TE2mmmmmmmmcc o mcmmeeeee

Menfro

5.4

TFmmm e e

Menfro

30 us 80 4.1 .2

80

o

Winfield

26 40 72 3.4 6.8

72

] [

Winfield

23 35 60 .0 6.0

60

BE2-—wmmmmmemecmmmeee
Winfield

5.0

2.5

9Emmmmmmmmmmmmmmmmmmmmem o

Holstein

L L L L

Gasconade-Rock outecrop

.0

y2 100

48

125

1 S

Dockery

47 110 5.1

46

121

L e E L DL R

Kennebec

31 35 52 3.7

85

13mmme e e ee

Auxvasse

22F mmcmc e

45

4y 17 30

Gatewood-Gasconade~Crider

2UD2-cemmcmr e e
Keswick

See footnote at end of table.



Soil survey

106

TABLE 5.--YIELDS PER ACRE OF CROPS AND PASTURE-=-Continued

Smooth
bromegrass

Grass-
legume hay

Winter wheat|Grain sorghum
]
]

Soil name and

Soybeans

Corn

map symbol

[ e = o o o o [} v o e} = 1 ] un 1 o n o @ o [= s
=3 . - - . - - . - 3 - - t [ ] - 1 . . - 3 . -
=| o 0 = ~ [v< © © v v <) n n [ ) ) 1 [¥) = ~ ~ © ~ 1)
=
<

o =r o n o n o o ™ o o © ! 1 0 El o 0 =3 = <) =} ~
. . - . . . - . I . . . . . .
sl ™ " o~ ™ i) = ar o [ = Ed s} ' ' £ 0 2] o ) ar n El —
o
=~
wn n ] o n o o un "y - © wn ] ' o 0 o =} © w0 © o £l
v} re) ' = n © <] ar ~ o~ = v ] ] = © 0 v v o o © =
' ) )
>
)
[=} o ] o o~ o o n n n v o ] ] n o © © o © n [=) n
I2a) ™ 1 =r LY @ = Y = = Ed = 1 i [ra) <y ) o~ = = =l =3 Y
i 1 i
>
m
o o ) o n s} n © © o~ [ve) = ] ) ) n © o n =r = = =
o o~ ] = ~ ) ™ — o ) ) i) 1 ) a E) o~ i) 3] @ B i) -
] I )
s
4
o = ' o n o o o n o w un ' 1 o o = n o 1 o un w©
v ~ 1 o =) o o = ~ = © ~ 1 1 ~ - [¥=) n © — — ~ 2}
1 i ] -— -— - —
>
m
] ] ' 1 ] ] ] ] ' ) ] ] ] ] 1 ] ' ] 1 ] ) ) 1
1 1 ) 1 ' ) 1 ] ' i ] ' 1 1 1 ' ] ' 1 ' ) 1 1
1 ) ) ' ' 1 ] ] ' 1 1 ] ' ] 1 1 ' 1 1 ' ) 1 ]
] ] ) ' ] 1 ' 1 ) 1 i 1 ] 1 1 ) ] 1 1 ] 1 1 ]
1 1 ] ] 1 ] 1 1 ' ) i ] ] ' 1 ) 1 1 1 ' ) 1 ]
1 ] ) ) ' ] ' ) 1 1 ) 1 1o 1o 1 1 ] ' 1 1 ) 1 '
I ' ' ' ' 1 ) 1 ' 1 1 1 1 s i 1 ] ] ] 1 1 1 ]
1 ] 1 ) 1 1 ] 1 1 1 ' 1 1@ 1o 1 1 1 ] 1 1 1 '
) ] ' [l ) \ ] ) 1 ) 1 ) 1 1 ] [ ) ] ' ] ] ]
' ] 1 ] 1 1 ' 1 1 1 1 1 1 1 ) 1 1 1 ] 1 1 1 '
] ] 1 ] 1 1 ' 1 1 1 1 1 e 1o ] | 1 ] ) ] ] 1 [
1 ] 1 ] ] ] 1 1 ) 1 1 ] 1o 1@ ] 1 1 ] 1 | 1 1
' ' 1 ' 1 ] ) 1 1 1 1 1 e 1o 1 1 1 1 ) 1 i ] 1
] ] ) t ] 1 1 ] 1 1 ' 1 [ B Y 1 1 ] 1 ] i 1 i
1 1 ] ] 1 1o 1 ] ] 1 1 =) 1 ] ' ] 1 ' ) i 1
] 1 ] 1 1 [ 1 - I ] 1 1 1 1 ) 1 1 ' ) 1 ]
1 1 ) 1 ) [ 1 [ ] ' ] [ ] 1 ) 1 1 ] ) 1 '
1 1 ' ' 1 Il 180 1O 13 1 ] ] K 1 ] 1 ] ) ' ]
[ BV I ] P> 1L 1@ 1@ o I ] I R T S T SO T B ] [ - T 1 1 1
1o I 10 1o Ig [ SO T T B - S S SO S VR B 1w 1w 13 1o 10 1 1O To 1
1$ 10 14 1O 10 1o 19 s 1@ 1 ® 10 1o T® 1o 149 1+ 1£ 10 s 1o 1A 1 K]
1?12 1D A e 1P 10 18 1®d b b 1 1> > e 1s 1% 1 X 1T 1IX IS 1% 1w
1E 1 1€ 1% ) tm 10 1T 1S 1 B 0+ 8L 1g 1= s 1S 10 1ed 1 ® 15> 15 10
OL OE W MU 1@ 10 15 1@ 10 <0 MO OO O A JT MO WO 10 1@ 14 1@ 16 10
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See footnote at end of table.
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TABLE 5.--YIELDS PER ACRE OF CROPS AND PASTURE--Continued

Smooth
bromegrass

T
t
'
]

Soil name and

Winter wheat|Grain sorghum

Soybeans

Corn

map symbol

0n - o n o " n o | 1 o

b . . . . . . . . ] ] .

=] un = © E o [fa} o © ] 1 t~

=

=
t~ n [g) [3) [~} o - ~ [ ' [ve)
- - - - - . - - - 1 -

<l ™ o E4 3] [Te) ™ n = ™ ' [aa]

Q

[
o) ) o o 0 wn n o — ] n
© ] o ) = o~ = © ve) t ~

'

>

(=]
o 1 V) o o o o [=} o o o
= ] = o™ ) B wn n ™ wn By

|

=

aa]
o = ) n n ~ n n © n ©
= - = e Ed ) B4 El hal = N

3

f=a]
w0 o o o =) © o [=} o = n
=) ™ - ") — =) ™ o ~ - ~
- p - - — -

>

4
1 ] 1 | ' ] ' 1 1 ] '
] 1 ) 1 ] 1 ' 1 ] 1 ]
1 ) 1 ] ' ) ' ] ] 1 1
' 1 1 1 1 ] ' 1 ' ] '
' 1 1 1 1 ' ' 1 1 1 ]
] 1 1 1 ] 1 ' 1 1 1 1
' 1 1 1 ' ] ' 1 ' 1 1
) 1 1 1 ' 1 ] 1 ' | '
1 1 1 1 ' s ' ) ' 1 |
' ] 1 1 ' ] ] ] ] | 1
1 1 1 1 ' ' 1 1 ' 1 1
1 1 1 1 1 ' ) ' ] 1 1
) 1 1 1 ' ' ' [ s ' 1
1o 1 1 ' ] 1 1 ' 1 ]
[ I ] 1 ) 1 1 ) 1 | 1
[ N " S| 1 ) [ 1 1 1 1 ]
1% 1@ ] ) ) ] 1 1 To 1
[ I A 1 ' [ ] 1 1 [ I
1 a1 [ - R I | 1 1 [T
[ ) 1 [ I~ B T TR | ] [ T
1 Lo l@ 10 I3 1% 1o 10 1> 1P
IS 1w 10 1o tE V1o 1@ 1 14 Lo 10 ]
1> 15 1 1 > 1o 1 1lae 15 1E 1 =P
fJ@ 10 13 10 1@ g 10 1 1@ 1@ 13 %
WE T oA Oa ~I NO MJd IM N0 VX O —o
o~ [ad [l [} o« -] [ 2] o o« (=] (=)}

The amount of forage or feed required to feed one animal unit (one cow, one horse,

*# Animal-unit-month
one mule, five sheep, or five goats) for 30 days.

##% See description of the map unit for composition and behavior characteristics of the map unit.
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TABLE 6.--CAPABILITY CLASSES AND SUBCLASSES

[Miscellaneous areas are excluded.

entry indicates no acreagel

Absence of an

Major management concerns (Subclass)

VIII

i i
Class | Total | | ! Soil

| acreage | Erosion | Wetness | problem
! i (e) } (w) ) (s)
1 1 Acres j Acres 1 Acres
[] 1 1 1
( | | |
I ] I I

I | 22,8461 -—— _— ———
] ] 1 1
] ] | I

II i 95,HUS§ 18,899 5 70,021 E 6,525
i I I ]

III | 154,911) 100,761 | 48,102 | 6,048
| | | :

v | 24,730f 24,730 | —— ---
) 1 1 1
i I 1 I

v ! -~ - ——= | -
! | ' )

VI 1 9,608 7,640 | -— 1,968
] 1 ] (]
I I 1 ]

VII | 35,1841 ——- -—= 35,184
] ] 1 1
i | | ;
] 1 ] 1
] | [} |

Soil survey
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TABLE 7.--WOODLAND MANAGEMENT AND PRODUCTIVITY

[Only the soils suitable for production of commercial trees are listed. Absence of an entry indicates that
information was not availablel

i i Management concerns
Soil name and i0rdi- | Equip-"1 i

oak, black oak.

1 |
i ] J
map symbol ination|Erosion | ment |[Seedling} Wind- | Common trees {Site | Trees to plant
isymbolihazard | limita-}mortal- | throw | iindex |
i i i tion | ity ! hazard | ! !
1 1 J 1 ] i ] ]
! ] i | ! i ] )
-3 P | U4f |Slight |[Moderate|Slight |{Slight (White oak~mm-mme=ew- i 60 iSweetgum, yellow-
Goss | i i ! | iShortleaf pine------ { === | poplar, green ash.
] ] i ! ] {Post o0ak-====cceennn bo-——
] ] | ' ] iBlackjack oak------- b=
1 ] i | i 1Black oak======mm-m- bo-—-
) ] | | | | i |
2Feemen= T ) 4f |Slight |[Severe ([Moderate{Slight |White ocak--m==eeee--- ! 60 iSweetgum, yellow-
Goss H i 1 ' ! iShortleaf pine------ { =-- | poplar, green ash.
i ! : ' : jPost cak------------ b=
| ) ! ' ! {Blackjack oak------- | o=
i i i i ] {Black oak-===-cc-e-- b=
i i ! ] | i | )
3emmmnn- ~eemmmmcene i 3w {Slight |Severe {Moderate|Moderate|Pin cak-=-ceaccceaax | 80 {Pin oak, eastern
Twomile i | | ! ! i i | cottonwood, pecan,
| | i ! i | ' | silver maple, green
! | i | ] | | | ash, black willow,
i i i i i i ' | sweetgum.
] i i ) | | : |
4D*: ! ] i ] ' ' ' ]
Menfroecececccncan ! 30 18light (Slight |{Slight |Slight |White oak-=-=ecee--a i 65 |Shortleaf pine, green
' ' ] ' ' iNorthern red oak----{ 75 | ash, black walnut,
| ] ] ! ' {Black oak-===-=c-=-- i 73 | yellow-poplar, white
i ! i ' ! jWhite ash---ccccaa-o } 70 | oak, eastern white
| ) E ' | |Sugar maple--==----- } 68 | pine, sugar maple.
! ) ! ) ) ) i
I ] I I ] ] ] 1
GOSS———mmcmcm— e i 4f |Slight |Moderate|Slight |Slight |(White oak-=--cceca-a- i 60 |Sweetgum, yellow-
| | ' ' ' {Shortleaf pine------ | --- | poplar, green ash.
] i i ' ] jPost oak~==mm==me-—- boe—=
| d | ] ' iBlackjack oak------- Po--=
! i ' ' ) {Black oak-=======--- b=
! ] i ] i i ' ]
6C, 6D2-~-cemcmaao ! 30 |Slight |Slight |Slight |Slight |Northern red oak----{ 70 |Eastern white pine,
Crider ! ! ' ' ! iYellow-poplar------~- | --- | yellow-poplar, black
| ] i | ! jVirginia pine-~-=---- | =-- | walnut,
i a E ' 1 EShortleaf pine------ } --- | white ash.
] 1 1 )
I 1 ] t I I } )
6E=cmnm= B ! 3r {Moderate|Moderate|!Slight |Slight |Northern red oak----! 70 [Eastern white pine,
Crider i : i / | |Yellow-poplar--=---- | === | yellow-poplar, black
' | ] ' ! |Virginia pine------- | === | walnut,
E E E E E EShortleaf pine-=wm-- { === | white ash.
1 (]
1 | ] 1 1 t 1 1
7B, 7C, 7D2-cv=ee-- | 30 {Slight |Slight {Slight {Slight {White oak-===ac-ea-- i 65 {Shortleaf pine, green
Menfro | ] ) ] ' iNorthern red oak----{ 75 | ash, black walnut,
i | ] ' ! {Black oake====eeae-- ! 73 | yellow-poplar, white
: | i ' ' iWhite ash--ccececa-- i 70 | oak, eastern white
| | E ' ! ESugar maple-=memm==- ! 68 | pine, sugar maple.
] ] 1 ] ] ]
] t I 1 ] I ] ]
TE2, TFercecccccnna- ! 3r {ModerateiModerate|Moderate|Slight IWhite oak-------=--- i 65 iShortleaf pine, green
Menfro | H i | i iNorthern red oak----{ 75 | ash, black walnut,
' ) | ! i {Black 0oak-—-w————e-= ! 73 | yellow-poplar, white
! ! ] ' ] iWhite ashememeenaaao ! 70 | oak, eastern white
' ' ' ' ' |Sugar maple-==e=—=-m ! 68 | pine, sugar maple.
1 1 (] ] ] 1 1 1
] ] ] 1 ] 1 1 1
8C, 8Decmemcccc—caaa ! 30 (Slight |Slight {Slight |{Slight |[White oak-====ccc-u= i 65 (Eastern white pine,
Winfield H i | : i iNorthern red oak----|{ 60 | green ash, yellow-
' i { | i iBlack 0aK-—=-==ecaan ! 65 | poplar, northern red
' i ' ] | ' ' | oak, black oak.
) i i ' ) ' ' '
BE2-cw=- ceccncraaan ! 3r |Moderate{ModerateModerate{Slight (White oak-----=----- i 65 |Eastern white pine,
Winfield | ' | ! INorthern red oak-~---{ 60 | green ash, yellow-
! ' ' ! }Black 0aK==m==cee=== i 65 | poplar, northern red
1 t ] 1 [l
E | | | ;

See footnote at end of table.
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TABLE 7.--WOODLAND MANAGEMENT AND PRODUCTIVITY--Continued

Soil survey

i
jOrdi-

Management concerns

Potential productivity

eastern redcedar,
red pine, black oak.

i i
Soil name and i T Equip- | i 1 i ]
map symbol ination|Erosion | ment |Seedling! Wind- | Common trees 1Site | Trees to plant
|symbol {hazard | limita-{mortal- | throw | tindex|
| | | tion | ity ! hazard | ' 1
i i 1 i i i i 1
| ] i | | i i )
o] o e ttttatatat ! 3r |Moderate!Moderatei{Moderate|{Slight |[White oak-=-wc—o-——- | 65 |Shortleaf pine, green
Holstein H H H H ! {Northern red oake-=--} --- | ash, black walnut,
! ' ! ' ] iBlack cak-=--wcc—ae- | === | yellow-poplar, black
i H | H H { i \ cherry, northern red
| i | i i ' | | oak, black oak, white
| i i i i i | | oak.
i ' i ' i i i ]
10F*: ! ] i i | | i i
Gasconade-===c==== ! 5d |Slight ([Severe {Moderate{Moderate{Eastern redcedar---~| 30 {Eastern redcedar,
! ! H ! ! iChinkapin oak—-==w-- | === | shortleaf pine.
1 1 | i t iWhite ash-----ecwe-a- T
! ! ! ! ! |Sugar maple-----aee- T
] ' i ] ] IMockernut hickory---| --- |}
i i i ] | iPost oakewmemcmecua- CET
1 H 1 1 i iBlackjack oak--=---« HEE
! i | : i ! ] !
Rock outerop. ' i i | i i i i
i i i i ! ! i |
LR T ! 30 |S8light |8light |Slight |Slight |Pin ocakewe~wccccao-- i 76 {Pin oak, pecan,
Dockery ] E 5 j 5 E i E eastern cottonwood.
1
I ] 1 I I 1 I I
12ccmmcccccccmc—aaa ! 20 }Slight Slight {Slight {Slight |{Black walnut---=-=--- ! 79 {Black walnut, bur oak,
Kennebec | 1 | H 1 jBur oak------——------ | 63 | common hackberry,
1 i ! | ! {Common hackberry----| --- | green ash, eastern
! ! i ! i |Green ash---—-—----- | === | cottonwood, American
E ] 5 E E EEastern cottonwood--! -— E sycamore.
1
] 1 1 ] ] 1 [] 1
| D ! 4w 1Slight |Severe |Moderatei{Moderatei{Pin oak--=--cceeeec-- | 76 |Pin oak, white oak,
Auxvasse ! ] ! H 1 iNorthern red oak----{ --- | green ash, eastern
1 H i | ! 1Silver maple-=-=---- | === | cottonwood, silver
! ! i H 1 {Green ashecew—ecoo—- | === | maple, sweetgum.
' i ! | | tAmerican sycamore---| —-= |
! ! i ! H {Shumard oak---===--- | me—
] ] (] ] 1 [] 1 [l
] ] ] ] ] i ] ]
22F¥%: i i i ' ! i '
Gatewood-—====-=== ! 5S¢ |Moderate|Moderate|Severe |[Severe |White oake--v--ceu-- | 45 [Shortleaf pine.
! ! i ] i |Eastern redcedar----| --- |
| | ! ! ! {Post ocak-===-c--u--- | ===
! | | ' ] {Black ocake==vocceeac | ===
i ' ! ] | i ; i
Gasconadew===oe==-= | 5d |{Slight |[Severe |Moderate|Moderate}Eastern redcedar----{ 30 |Eastern redcedar,
i i | 1 ! {Chinkapin oak-===--- | === | shortleaf pine.
! | i H 1 iWhite ash-ce-ecee--- T
! ' ! ! ' |Sugar maple--=====-- o——
] | ' ! | !Mockernut hickory---| --- |
! i | ] ; iPost ocakeeceemcmcnca-n |om——
! H i 1 i iBlackjack oak---e==- T
i | | i i i | !
Cridereer—cccae-—- ! 3r IModerate!Moderate|Slight |Slight |Northern red oak----{ 78 |Eastern white pine,
' | ' | ! 1Yellow-poplar—------ ! 97 | yellow-poplar, black
! ! ! ! H iVirginia pine--=---- ! 78 | walnut, white ash.
! ! ! ! ! |Shortleaf pine------ i 80 |
! i i ] ] i i |
2UD2emmmc e e ! Yec 1Slight |Slight (Slight |[ModerateiWhite oak---======-- i 55 |Eastern white pine,
Keswick ! ! ! H | {Northern red oak----{ 55 | red pine, sugar
! ! ! ! | i 1 | maple, northern red
] ! ! ! ! ! | | oak, black oak.
i i ] i i | ! i
-3 (P —— ! 4o Slight |Slight |Slight }{Slight {Pin oak--=-w-wcem--- i 70 |Pin oak, green ash,
Armster | ' | ! | i black walnut,
] | ] ! i i
i ] i i i ]
! ] ] 1 ] '

See footnote at end of table.
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TABLE 7.~-WOODLAND MANAGEMENT AND PRODUCTIVITY-~Continued

111

[}
1Ordi-

Management concerns

Potential productivity
]

ash,
oak,

sweetgum, willow
silver maple.

E) 1
] 1
So0il name and i Equip- | 1 i |
map symbol inationi{Erosion | ment |Seedling| Wind- | Common trees iSite | Trees to plant
{symbolihazard | limita-{mortal- | throw | {index|
| i i tion | ity ! hazard | | !
j i i i i i i i
! i ] ] d ] i :
31Cmmmcccemeeeee i U4c {Slight |S8light |Moderate|Moderate|{White ocoak-----cce-a- i 56 |White oak, black oak,
Hatton | ) | | | ! ' ! bur oak, scarlet
i | 1 i ' E | | oak, white ash.
1 1 (] 1 1 1 ]
] 1 1 1 1 I ] )
3YEmcmc e | 4c  |Moderate|Moderate|Slight |Slight |White cake=weecee--- ! 60 |White oak, green ash,
Lindley 1 i i i ! {Post 0ake==wecamaaaa { === | yellow-poplar, black
! ! ] | i }Blackjack oak---=--- } =-=-- | oak.
i i i | i |Black oak--=-—=cwma- | ===
{ | i i ! iWhite oak-----=—-—--= | o———
i | | ! | |Post oak===we~ecaaao | ===
! i ' ' i ' | i
35B==mcmm e m e | 4c |Slight |Slight |Moderate|Moderate(White oak-==--cce-wu= ! 54 |White oak, pin oak,
Mexico | i i ; i i i | green ash, yellow-~
' ) ' ! | | ' ! poplar, black oak,
) | ' ' ' ' | i bur oak.
i d | i i ] | ]
37=mmmmeeeeeene i 5w }8light |Severe |[Moderate)Moderate|White oak-----——--wa i 50 |White oak, pin oak,
Marion i i | H ! H | { green ash, eastern
! ' | | ' ) | ! cottonwood, silver
| i ' ! H ! ' | maple.
i i i i ] ' : i
UO0-wommc e i 20 18light {Slight {Slight |{Slight |Pin oak------ccee--- i 90 {Pin oak, eastern
Westerville ' ' ' i ' |Eastern cottonwood-~! 100 | cottonwood, green
{ ] | i { i ! | ash, pecan.
' | ) | ) | i ]
1 Y | 30 1Slight |{Slight |Slight |{Slight |White ocak---—-=w---- ! 65 }White oak, pin oak,
Freeburg | ; | ] i ) ! | green ash, eastern
i i i i | ] i | cottonwood, yellow-
' | ' | ' ' | ! poplar, black oak,
' ' ! | | ! | | pecan.
' i i ! i | i '
Ummmmce e y  3f iSlight {Slight |Moderate|Slight |Black ocak---~~------ { 66 |Black oak, shortleaf
Cedargap | | i | | | i | pine.
' ) ] ! | ) ] i
L Rt { 2o {Slight {Slight {Slight |{Slight |Yellow-poplar------- i 100 {Yellow-poplar, black
Sensabaugh | i | 1 | {White oak-====ww-a-- } 80 | walnut.
i ' ] i ' iShortleaf pine------ ! 80 )
i i i | i EVirginia pine------- 175
1 1 1 1 ] ] []
1 1 i i ] 1 ] []
48A, 48B, 48C I 4c¢  iSlight Slight |{Severe |Severe |White cak--—=ccececeua- { 55 |Eastern white pine,
Weller ! ! ! | { ! ! ! red pine, black
i | i i i ! | | walnut, sugar
i i i 1 i | 1 ! maple.
) ) i | | i ] |
L R R et e ke e e atet T i el | =-- {Green ash, pin oak.
Edinburg i i ' i ) i i i
| i i } ! ! i |
63Bocmcmccc e i et e T T T Jmmm————— e e | =-- |Eastern white pine,
Herrick i ' | i i i | { American sycamore,
i | i ) | 1 | | eastern cottonwood,
i i ! | i i i | green ash, northern
i ' ' | | | ' ! red ocak, sweetgum,
i i ' | | ' ! | white oak.
i | | | | | |
6TEccmmmmea e i 30 {Slight {Slight {Slight |Slight |White ocak-----=c-w-- i 65 |Shortleaf pine, green
Menfro | i i i ) {Northern red oak----{ 75 | ash, black walnut,
| i i | i iBlack 0ake-=--mecnea- { 73 | yellow-poplar, white
| ! ! ! ! {White ash-----—c--on- ! 70 | oak, eastern white
i i i i 1 {Sugar maple-==ce—-a- ! 68 | pine, sugar maple.
i i i | i i
TOwwncccccccnane i 4w |Slight |[Severe |Severe |Severe Eastern cottonwood-- 85 [Eastern cottonwood,
Booker i 1 | i i pin oak, pecan, green
] 4 1 1
| | | | |
| i | i '

See footnote at

end of

table.

1
|
1
1
)
1
:
1
I
1
1



112

TABLE 7.--WOODLAND MANAGEMENT AND PRODUCTIVITY--Continued

Soil survey

T
]
Soil name and !

Management concerns

Potential productivity

rdi- |

Equip-" 1 i
ment |Seedling| Wind-

American sycamore,
green ash.

i i
] ] !
map symbol Ination|Erosion | i Common trees Site | Trees to plant
|symbol hazard | limita-|mortal- | throw | {index|
i i i tion | ity | hazard | i
] i ] 1 i 1 1 1
] i i | | i ] !
Tlomccmrcccancccen-" ! 2c¢ {Slight |[Moderate|Severe |Slight |Eastern cottonwood-~) 110 |Pin oak, pecan,
Waldron | i H | H {Pin oakeesecccccncnam | ==~ | eastern cottonwood,
] ' ' ! ' ] ' | green ash, silver
1 ! 1 | | 1 ! | maple, sweetgum.
' 1 ] | i ! ! i
(R Y N Lt |memeccea TR LT T ittt | =———- {Eastern cottonwood,
Blake ! ' : i ' i ! | green ash, silver
! ] | ] ] | ! | maple, American
I || sveanere.
1 ] ot I ] 1 ] 1
T ! 20 Slight 1Slight [Slight {Slight |Eastern cottonwood--|{ 100 |Black walnut, eastern
Haynie i | ! | | |American sycamore---| 110 | cottonwood.
! H i i ! {Black walnut---ee=-- | m——
! i H H | |Green ash-=-eecce---- | o=—=
i i i i | 1 ! |
----------------- ! 30 }Slight 1Slight |{Slight |Slight |Eastern cottonwood--{ 90 {Eastern cottonwood,
Carr H E E i | iAmerican sycamore---| --- | American sycamore.
i i i | ] i ' i
7S =mmmmmcccm e | 1s |Slight {Slight {Moderate|Slight |[Eastern cottonwood--{ 110 {Eastern cottonwood,
Hodge H i } i ! i i | black willow, red pine
| i | | i ' ! | white oak, white ash,
' ! i ' ) i ' | silver maple.
i i | ! ! ! ' |
T76%: | i i i | | | |
Haynigemm—cececmaaa- ! 20 }Slight |Slight |Slight |[Slight |Eastern cottonwood--{ 110 {Black walnut, eastern
! ] | | | !American sycamore---} 110 | cottonwood.
! H | i i iBlack walnut----«-a- HECE T
| H H i 1 {Green ashee-e--—---- | ame
i 1 ] ] ' i i |
Blake-=-comeecuan- ! 10 !Slight |Slight |{Slight |Slight |[Eastern cottonwood-~| 110 |Eastern cottonwood,
! ! ! ] ! 1Silver maple-ee==e=a i 100 { silver maple,
E 5 E E E E i i American sycamore.
1 1 1 ] 1 1 ] 1
T7%: ! i ' | | | : ]
Hodge-==mec—eaem=c ! 1s !Slight {Slight |[Moderate}Slight |Eastern cottonwood--{ 110 [Eastern cottonwood,
] i i ] | | ' ! black willow, red
' ! ' i ! | H i pine, white oak,
] | ! ] 1 i i | white ash, silver
] ] i i | ] ! | maple.
| ] ) ] | 1 i i
Blake-ewe-cccuacena ! 1o iSlight |[Slight |Slight |Slight |Eastern cottonwood--| 110 {Eastern cottonwood,
) } } ! | 1Silver maple--=-c-w- { 100 | silver maple,
! E E E E i i E American sycamore.
]
] I 1 ] ] ] ] ]
TYeemcmmmccncncmane | em= lemeen——- |mmomme—- jommmm——— fmmmmmme R e L L | === i{American sycamore,
Dupo ! ] | ! | | ' | eastern cottonwood,
' i ' ' ! ' ' | green ash, yellow=-
i 5 5 E E E E E poplar, red maple.
] ] 1 [ ] ] 1 1
H0emmmmmc e ccnemeee ! 4w 1Slight |Severe |Severe |Severe {(Eastern cottonwood--{ B85 (Eastern cottonwood,
Portage ! ! H | H {Silver maple------=- { === { pin oak, pecan, green
) ' i ] ! | ' | ash, sweetgum, silver
! | ' i 1 ] ! | maple.
i | | ] ! | ' |
Blecmcmcccrcccanaa ! 1o }Slight |Slight {Slight |Slight |Yellow-poplar------- ! 100 |Eastern white pine,
Haymond i i | | i White cak--=eccec--- | 90 | black walnut, yellow-
! i ' ' ! |Black walnut——-=ceea | 70 | poplar, eastern
| ] | 1 | ' | cottonwood.
H ! } } 1 ] !
Y ! 3w !Slight |Severe |[Moderate|Moderate|Eastern cottonwood--{ 90 [Eastern cottonwood,
Chequest H i i H E i 80 | silver maple,
] ] 1 ] 1
. | | | |
i d | i | |

See footnote at

end of table.
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TABLE 7.--WOODLAND MANAGEMENT AND PRODUCTIVITY--Continued

! ! Management concerns
1

i Potential productivity
Soil name and 10rdi- | Equip- | 1 1

I1Bur 0akeeeecemeeee—oaaoo [
'
| |

] []
T : :
) [ ] ]
map symbol ination|Erosion | ment |Seedling| Wind- |} Common trees 1Site | Trees to plant
isymbol thazard | limita-|mortal- | throw | tindex}
| | | tion | ity { hazard | | 1
T T T T T T T T
] i 1 ] 1 ] 1 1
] 1 ] t 1 1 1 ]
] 1 ] ] 1 ] ] ]
L L L L R e et | mmm—————- fomm - R e e BT e { --- |Black walnut, American
Lomax | | i | | i H | sycamore, eastern
| i : H H i 1 | cottonwood, green
i | ! ! ! H H i ash, bur oak, eastern
| | | | ! i ! ! white pine.
i ! i ! ] | i '
L L L L L LR ! 3¢ 1Slight {Moderate|Severe {Slight |Eastern cottonwood--} 90 |Eastern cottonwood,
Blase ] i | i | 1Silver maple—=—=u-a- | === | silver maple.
i ! i ! ! IGreen ashe-ece—aweaa-- [I——
] | ! | ! | ) |
85-necenun eeeeeen— { 4w |Slight |Severe |Severe [Moderate{Eastern cottonwood--|{ 85 [Eastern cottonwood,
Carlow ' ' ' ! ' IPin 0ak~me—mm—emeauaa } 75 | pin oak, pecan, green
i 1 i i i ] | | ash, sweetgum, willow
' | ! | i i ' ! oak, silver maple.
] ] 1 1 1 1 ] []
I 1 ] ] ] 1 t i
Bbmmcmcaccncccncaa ] 20 }Slight }Slight }Slight |[Slight |Eastern cottonwood--]} 100 |Eastern cottonwood,
Kampville ! ! ! ' ! ' ' ! pin oak, green ash.
1 1 [] 1 1 1 ] 1
] 1 ] 1 1 1 ] 1
90=wccccccccccanna- ! 30 |Slight {Slight |Slight |Slight |White oake-===-ec-—o ! 70 iShortleaf pine,
Hurst i ] i i i |Southern red oak----} 70 | eastern white pine.
! ! | 1 ! iWhite ashew-ceeecaao-o [
) ! ) ) ) )
] 1 ] ] 1 ]
1 1 1 t 1 1
1 ) ] I ] 1

* See description of the map unit for composition and behavior characteristics of the map unit.



114 Soil survey

TABLE 8.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS

[The symbol < means less than; > means more than. Absence of an entry indicates that trees generally do not grow
to the given height on that soill

Trees having predicted 20-year average heights, In feet, of--

T T

Soil name and

Gasconade.

Rock outcrop.

J
i i i
map symbol E <8 5 8-15 i 16-25 E 26-35 E >35
i t t t ]
1 i 1 | 1
; | : : :
2D, 2F==mmmmmmmeee iSiberian peashrub (Lilac, Amur {Eastern white | - ! ———
Goss i i honeysuckle, t pine, jack pine, | {
! { autumn-olive, | red pine, | |
! t Tatarian | Austrian pine. ! !
! | honeysuckle, i |
! | eastern redcedar,! ! !
! { Washington ! 1 !
| | hawthorn, radiant| 1 H
! | crabapple. i i !
1 1 1 1 1
] ] 1 1 ]
----------------- i -—— 1Silky dogwood, iWashington iEastern white pine{Pin oak.
Twomile i | Amur honeysuckle,! hawthorn, white | !
H { American { fir, blue spruce,| H
H { cranberrybush, | northern white- | i
| { Amur privet. | cedar, Norway H H
| i | spruce, Austrian | !
| H | pine. i |
H | i i i
4pe: : : : '. :
Menfroeeceemaaa-o i - 1Silky dogwood, iNorthern white- iNorway spruce, 1Eastern white
! | Amur honeysuckle,| cedar, Washington| Austrian pine. | pine, pin oak.
H | Amur privet, | hawthorn, blue i |
! | American | spruce, white | !
| E cranberrybush. i fir. i !
| i i ] i
(o111 P T U ep——— 1Siberian peashrub (Lilac, Amur {Eastern white | -——— ! ——
! ! honeysuckle, | pine, jack pine, | !
| { autumn-olive, { red pine, | !
! } Tatarian | Austrian pine. | !
! ! honeysuckle, ] i |
! | eastern redcedar, | ! !
! | Washington i ]
! { hawthorn, radiant| ! !
! | crabapple. ! !
] 1 1 ] 1
) 1 1 ] ]
6C, 6D2, bE-m-=--- ! ——- \Amur privet, Amur |White fir, blue iNorway spruce, iEastern white
Crider 1 { honeysuckle, | spruce, northern | Austrian pine. | pine, pin oak.
H | American | white-cedar, 1 '
! | eranberrybush, | Washington | i
! | silky dogwood. { hawthorn. 1 !
: l ‘ ‘ ‘
7B, 7C, 7D2, TEZ2, | ) i i !
--------------- H -—— 1Silky dogwood, {Northern white- iNorway spruce, tEastern white
Menfro i { Amur honeysuckle,| cedar, Washington| Austrian pine. { pine, pin oak.
! { Amur privet, i hawthorn, blue ) !
! { American | spruce, white | |
H | cranberrybush,. i fir. | |
1 1 t 1 1
1 1 t 1 1
8C, 8D, 8E2------- i -——— {Amur honeysuckle, (Northern white- iNorway spruce, {Eastern white
Winfield i | Amur privet, | cedar, blue { Austrian pine. | pine, pin oak.
| i silky dogwood, | spruce, white 1 |
! i American { fir, Washington | i
! | cranberrybush. { hawthorn. ) i
t ) ) ] 1
] ] ] [ 1
9E———cemmcee ———— ! - 1Silky dogwood, iWhite fir, jAustrian pine, JEastern white
Holstein 1 { American | Washington i Norway spruce. | pine, pin oak.
! { cranberrybush, ! hawthorn, | |
H { Amur honeysuckle,| northern white- | |
! | Amur privet. | cedar, blue | H
| ' | spruce. ! !
! ! 1 ] ]
10F*: | | g | |
] | i ) |
i i i j ]
i | i ! !
i ] ! | '

See footnote at end of table.



cranberrybush,
eastern redcedar,
Amur privet,
arrowwood,
Tatarian
honeysuckle,
Washington
hawthorn.

green ash.
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TABLE 8.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued
1 Trees having predicted 20-year average heights, in feet, of--
Soil name and | J | ! T
map symbol i <8 | 8-15 i 16-25 i 26-35 t >35
1 1 1 1
i i E ! T
i i i i i
LR R L et ! -—— 1Silky dogwood, iWashington iNorway spruce----- lEastern white
Dockery i { Amur honeysuckle,! hawthorn, ! | pine, pin oak.
i } American | northern white- )} |
| \ cranberrybush, { cedar, blue i
i | Amur privet. { spruce, white i
i ! { fir, Austrian i i
| | | pine. i i
} i ' i i
12=memmc = ! —— ‘Amur privet, Amur {Northern white- {Norway spruce----- iPin oak, eastern
Kennebec i ! honeysuckle, } cedar, Austrian | { white pine.
| { American \ pine, white fir, | 1
i | cranberrybush, { blue spruce, i
| | silky dogwood. | Washington i i
' ! ! hawthorn. i i
[} (] ] 1 1
1 1 1 i ]
L R ittt | -— {Amur honeysuckle, jAustrian pine, iNorway spruce----- iEastern white
Auxvasse ! | Amur privet, { northern white- | \ pine, pin oak.
| | American | cedar, white fir,}
! ! eranberrybush, ! blue spruce, H |
! ! silky dogwood. | Washington i i
! 1 ! hawthorn. | i
i i i ] i
22F*: i i i i i
Gatewood-==eme—-- ! — tEastern redcedar, {Austrian pine, iEastern white i -——-
i { Washington | green ash, | pine, pin oak. )
! { hawthorn, Amur | osageorange. | i
] | privet, | i
! { arrowwood, Amur | i |
! ! honeysuckle, ! ! 1
' { Tatarian ! 1 |
i | honeysuckle, | i !
i { American | 1 |
! | cranberrybush. | | i
1 ] (] 1 1
1 ) { 1 1
Gasconade--e===== 1 { i ] i
{ | ] | |
Crider-weeececea--o i - {Amur privet, Amur {White fir, blue iNorway spruce, {Eastern white
{ { honeysuckle, \ spruce, northern | Austrian pine. ! pine, pin oak.
| { American | white-cedar, i
] | cranberrybush, | Washington i i
i | silky dogwood. | hawthorn. 1 i
) 1 ] ] 1
] 1 ] 1 ]
24D2cccmmm e i -— {Eastern redcedar, jAustrian pine, |Eastern white ] ———
Keswick i } Tatarian \ green ash, \ pine, pin oak. H
| { honeysuckle, | osageorange. H
H | Washington 1 H i
1 | hawthorn, ! ) 1
! | arrowwood, Amur | |
1 | privet, Amur | i |
i | honeysuckle, 1 i !
i { American | H i
| ! cranberrybush, i i i
{ ! ! ) )
1 1 ] 1 ]
27Commmm e eeeam | -_— |Amur honeysuckle, iWhite fir, blue {Norway spruce, {Eastern white
Armster | \ Amur privet, | spruce, northern | Austrian pine. | pine, pin oak.
| ! silky dogwood, ! white-cedar, 1
! ! American \ Washington H |
! { cranberrybush. E hawthorn. i
1 1 ]
1 i ] ] i
31Cmemem e e | -— |Amur honeysuckle, {Austrian pine, iEastern white i ——
Hatton } American | osageorange, } pine, pin oak. 1
] 1 ] 1
a e z |
i i i i
1 i i i
i i i i
i ' | i
i i ' i
| i i i
i ] | !

See footnote at

end of table.



honeysuckle, Amur
honeysuckle,
arrowwood,
Washington
hawthorn, Amur
privet, eastern
redcedar.

116 Soil survey
TABLE 8.~-~WINDBREAKS AND ENVIRONMENTAL PLANTINGS~--Continued
1 Trees having predicted 20-year average heights, in feet, of--
Soil name and | ] 1 i 1
map symbol E <8 | 8-15 E 16-25 i 26-35 i >35
[ t ] ] :
i 1 i j i
] i ) ! i
3YEmmcmm e e o ! -— 1Silky dogwood, jAmerican {Norway spruce, jEastern white
Lindley | | Amur honeysuckle,| cranberrybush, | Austrian pine. ! pine, pin oak.
] \ Amur privet. { Washington | |
i ' ! hawthorn, ! !
! ! | northern white- | i
! ! | cedar, blue ] |
! ! | spruce, white i |
| ) | fir. | '
| , i i H
35Bamec e ! —_— {Amur honeysuckle, |Green ash, {Eastern white ! ——
Mexico | | American | osageorange, } pine, pin oak. |
| | cranberrybush, | Austrian pine. | 1
! | Tatarian i i
! | honeysuckle, ! i ]
! | arrowwood, | H |
! | eastern redcedar, | i |
! | Amur privet, i | i
i | Washington ! i |
1 | hawthorn. i i
! | | | ]
T ! ——— {Amur honeysuckle, {Austrian pine, {Eastern white ! ——
Marion ] | Tatarian | osageorange, \ pine, pin oak. {
| i honeysuckle, Amur{ green ash. ) H
! | privet, eastern | | !
! | redcedar, ! | !
} | Washington H | !
| ! hawthorn, ' | |
! | arrowwood, | H H
! | American | ] '
| | cranberrybush. t i i
] t 1 1
1 ( 1 ! |
Ylmmmmmmmccmec e ! -- |Amur honeysuckle, !Austrian pine, iNorway spruce----- {Pin oak, eastern
Westerville ! ! Amur privet, ! white fir, | | white pine.
! ! silky dogwood, | northern white- | i
! i American ! cedar, blue | '
H { cranberrybush. \ spruce, i |
| i ! Washington ! !
i | ! hawthorn. ! !
! i ' | i
Jlomrcmemmecceeaae ! -——- \American iNorthern white- iNorway spruce----- iEastern white
Freeburg i { cranberrybush, | cedar, white fir,] | pine, pin oak.
| | Amur honeysuckle,! blue spruce, i 1
! { silky dogwood, { Washington | 1
i ) Amur privet. { hawthorn, ) !
] H ! Austrian pine. | i
1 1 1 1 ]
I 1 ] [} ]
L ! ——— {Amur honeysuckle, }Austrian pine, iNorway spruce----- {Eastern white
Cedargap \ | American i northern white- | i pine, pin oak.
! | cranberrybush, ! cedar, white fir,| |
! i Amur privet, \ Washington | |
! { silky dogwood. { hawthorn, blue H !
! 1 | spruce. i |
| i ' | i
Ty S, ! -— {Amur privet, Amur |Austrian pine, {Norway spruce----- {Eastern white
Sensabaugh i { honeysuckle, { blue spruce, i pine, pin oak.
! | American | northern white- |
! | cranberrybush, { cedar, Washington)
! s silky dogwood. { hawthorn. 5
] )
1 1 ) 1
484, u48B, U48C----- ! -—— |American {0Osageorange, greeniPin oak, eastern -——
Weller { cranberrybush, \ ash, Austrian ! white pine.
i\ Tatarian ! pine. |
] ! !
) | ;
[ i i
i 1 i
) | '
' i |
' ] !
| i ]

See footnote at

end of table.
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TABLE 8.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued

Trees having predicted 20-year average heights, in feet, of--
T T T

Soil name and

map symbol <8 8-15 16-25 26-35 >35
S4C*, 54D¥*:
Harvester--e----- —— Silky dogwood, Washington Austrian pine, Eastern white
American hawthorn, Norway spruce. pine, pin oak.
cranberrybush, northern white-

Amur honeysuckle,
Amur privet.

cedar, blue
spruce, white

1
I
t
}
hl
t
)
)
1
[l
[}
1
1
1
1
[l
]
[
1
I
[}
1
1
]
i
|
’
i
)
1
t
i
]
'
'
I
1
l
|
+
1
I
)

:
1 T
1 i i
1 ] 1 1
] 1 ] 1
1 1 1 ]
1 1 [ ]
T T T T
[} ] i i
1 t 1 1
] ] ] 1
1 1 1 1
1 ] ] )
1 1 t i)
] ] ] ]
1 1 1 1
] 1 1 ]
1 ¥ [} 1
i ] ] 1
] i ¢ i
] ] ] ]
] ] ) )
] i ) ]
i i i fir. i
1 1 (] (]
] ] i i
Urban land. i i H i
1 t ] ]
‘ t ! !
(Y T T | —— }Amur privet, Amur |Norway spruce, iEastern white pineiPin oak.
Edinburg { ! honeysuckle, ! Austrian pine, |
H | American ! northern white- |
i i cranberrybush, { cedar, blue 1
! ! s8ilky dogwood. | spruce, white i
! ! ! fir, Washington |
H i | hawthorn. )
1 1 1 1
1 [} 1 1
63Beemmmmmmme e 1 -—— {Amur honeysuckle, }|Austrian pine, iNorway spruce----- iEastern white
Herrick i | silky dogwood, \ white fir, blue | ! pine, pin oak.
1 | Amur privet, | spruce, northern | |
1 | American { white-cedar, i |
! \ cranberrybush. i Washington H )
] ! i hawthorn. i i
t t ] 1 ]
[ { ] 1 ]
BT7Em—mmmmmecee e mem ' -——- 1Silky dogwood, iNorthern white- {Norway spruce, iEastern white
Menfro ! { Amur honeysuckle,|! cedar, Washington| Austrian pine. i pine, pin oak.
| | Amur privet, ! hawthorn, blue | i
! \ American | spruce, white i i
! !\ cranberrybush. i fir. i i
1 ] 1 1 1
1 1 1 ] 1
TOmmmmmmccemecee e | -——- \Amur privet, Amur |Norway spruce, {Eastern white pine|Pin oak.
Booker H i honeysuckle, { Austrian pine, { !
| { American ! northern white- | i
! | cranberrybush, | cedar, blue ! |
! ! silky dogwood. ! spruce, white i i
! ! | fir, Washington | ]
! H ! hawthorn. | i
] ) (] 1 1
| ] ' 1 1
Tlecmmmmmcccmeee ! -——- iSiberian peashrub,|Washington iBlack willow-=~--- {Eastern
Waldron | | Tatarian | hawthorn, i | cottonwood.
| { honeysuckle. ! nannyberry i i
| } | viburnum, eastern| !
i | | redcedar, white | !
! ! | spruce, northern | |
! | | white-cedar, | '
| | | green ash, i !
! ! | osageorange. 1 |
1 t t ] )
] ] ] ] ]
Tommmcccmcemc———— ! — 'Tatarian {Green ash, {Black willow-===-- iEastern
Blake | ! honeysuckle, | osageorange, i | cottonwood.
i { Siberian | eastern redcedar,| i
{ | peashrub. ! northern white- | )
{ ! | cedar, white 1 |
! 1 ! spruce, H ]
! 1 | nannyberry i i
! ! ! viburnum, i |
1 i ! Washington ! !
! ! ! hawthorn. | !
1 1 1 1 ]
1 ] ] 1 [
T3emmm e ! - {Tatarian {Green ash, iBlack willoWe===== {Eastern
Haynie | | honeysuckle, | osageorange, i | cottonwood.
! | Siberian | northern white- | |
i | peashrub. { cedar, white i i
{ ] | spruce, | )
) ) ! Washington } '
! ! ! hawthorn, i i
H ! | nannyberry i '
! ! { viburnum, eastern| |
! ! | redcedar. H i
] 1 t ] []
] t i 1 1

See footnote at end of table.



See footnote at

end of table.

cedar, white
spruce,
nannyberry
viburnum,
Washington
hawthorn.

118 Soil survey
TABLE 8.,--WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued
1 Trees having predicted 20-year average heights, in feet, of--
Soil name and | | ] i 1
map Symbol i <8 5 8-15 i 16-25 i 26-35 i >35
t
[ ] ] 1 |
] i i ] i
| ! i | '
Tlmmmmmmm— e e e ! - {Tatarian iOsageorange, iBlack willow, iEastern
Carr i { honeysuckle, \ eastern redcedar,} green ash. ! cottonwood.
H | Siberian { northern white- | i
! | peashrub, | cedar, white | |
' ] i spruce, i '
! 1 | nannyberry ! |
i | ! viburnum, ! !
! i ! Washington ! ;
) i | hawthorn. ] !
! i ! | :
TOewmmcnaccccaanan ! -—— |Tatarian }0sageorange, iBlack willow-==--=~ {Eastern
Hodge | | honeysuckle, | northern white- | | cottonwood.
! { Siberian | cedar, eastern H H
1 | peashrub. { redcedar, | !
| ' | nannyberry ! !
H i | viburnum, green | !
' ' | ash, white ! ]
! ! | spruce, i |
{ i | Washington ! ]
i | ! hawthorn. ! !
! | ] ) i
T6%: 1 | ' ! i
Hayniee-eee-caaca | .- iTatarian iGreen ash, {Black willow-====- jEastern
1 { honeysuckle, | osageorange, | | cottonwood.
! | Siberian | northern white- | H
! { peashrub, | cedar, white i |
H | | spruce, ! i
i ' | Washington ! !
H i ! hawthorn, ! !
! | | nannyberry H 1
i | ! viburnum, eastern| !
H H | redcedar. 1 |
| i i i |
Blake-=——=c=ee—ae-- ! -— iTatarian {Green ash, iBlack willoWwwe==== |Eastern
! | honeysuckle, | osageorange, ! { cottonwood.
! i Siberian \ eastern redcedar,| i
! { peashrub. ! northern white- | |
| | ! cedar, white ! !
! | | spruce, | ]
! ! | nannyberry i i
! i | viburnum, i H
H H { Washington | i
| i | hawthorn. ! '
| { i { ]
TT*: i i ! ! '
Hodge~===-====-—-- ! -— iTatarian |0sageorange, {Black willowe===-. - {Eastern
H | honeysuckle, | northern white- | { cottonwood.
! | Siberian | cedar, eastern ! 1
! | peashrub. | redcedar, i |
| ) ! nannyberry H !
! ) ! viburnum, green | !
| ] | ash, white i |
{ i | spruce, | !
| i { Washington i |
! ! | hawthorn. H |
1 [] 1 1 1
I 1 I 1 I
Blake-=—===cccwea- ! -——— {Tatarian {Green ash, iBlack willow====== {Eastern
{ honeysuckle, | osageorange, | cottonwood.
| Siberian | eastern redcedar, |
| peashrub. { northern white- |
] 1 1
i | ;
! ) |
) ! '
' | i
] i d
| ] '
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TABLE 8.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued

119

Soil name and

Trees having predicted 20-year average
T T

heights, in feet, of--
T T

:
1
] 1 ]
map symbol i <8 | 8-15 E 16-25 i 26-35 | >35
] 1 1 1
1 1 1 1 ]
1 i 1 1 1
| ' | i i
79=mcccccmcemc—an ! - {Amur privet, Amur }Austrian pine, |Norway spruce----- iEastern white
Dupo i \ honeysuckle, { white fir, blue | ! pine, pin oak.
! \ American | spruce, northern | i
! { cranberrybush, ! white-cedar, ) |
! ! 8ilky dogwood. | Washington ' |
] ! i\ hawthorn. ' !
] | i ] )
10 FET S ! —— {Amur honeysuckle, }Austrian pine, {Eastern white pinelPin oak.
Portage 1 { silky dogwood, { Washington i !
! | Amur privet, ! hawthorn, ! |
! \ American | northern white- | i
| | cranberrybush. | cedar, blue i '
! ] | spruce, Norway ' |
! ! ! spruce, white ! ]
! : i fir. | |
i ' i i '
8lemcmcccceee ————a! -—- {Amur privet, Amur {Austrian pine, {Norway spruce----- iEastern white
Haymond i i\ honeysuckle, { white fir, blue | i pine, pin oak.
! | American { spruce, northern | i
i | cranberrybush, i white-cedar, ! i
! ! silky dogwood. ! Washington } }
! H ! hawthorn. i '
! | | ] ]
B2emccccmcccecmea ! ——- ‘Amur privet, silkyiNorway spruce, JEastern white pine{Pin oak.
Chequest i { dogwood, Amur { Austrian pine, i |
H { honeysuckle, ! northern white- | i
! ! American | cedar, blue H !
H | cranberrybush, | spruce, white ! i
! ! \ fir, Washington | i
! ! i\ hawthorn. | i
1 ] 1 ] 1
1 1 1 1 1
B3=mmemmecmcmmeee ! .——— IAmur privet, lAustrian pine, {Eastern white i ——
Lomax ! | Washington | eastern redcedar,! pine, Norway H
| | hawthorn, Amur | northern white- | spruce, red pine.]
! | honeysuckle, | cedar, i '
! | American | osageorange. i |
! | eranberrybush, | '
! ! Tatarian ! H i
! | honeysuckle. i | |
1 (] 1 1 1
] ] ] 1 ]
P, ! --- |Amur privet, Austrian pine, {Pin oak, eastern | -
Blase | | Washington { green ash, i white pine. |
H | hawthorn, eastern| osageorange. i |
H ! redcedar, | i i
! | arrowwood, Amur | i :
i | honeysuckle, | | i
! i Tatarian ! i |
! | honeysuckle, 1 H
! { American } } 1
! | cranberrybush. | i i
] [] 1 1 1
] ] 1 ] 1
Y ! — !Silky dogwood, iWashington iEastern white pine|Pin oak.
Carlow | | Amur honeysuckle,| hawthorn, white | |
! !\ Amur privet, ! fir, blue spruce,| |
' | American ! northern white- | !
| | cranberrybush, \ cedar, Austrian | i
! | ! pine, Norway ' !
! ! | spruce. i |
] ) i ' i
86~ mem e ! _— {Amur privet, Amur |White fir, blue iNorway spruce----- {Eastern white
Kampville i | honeysuckle, | spruce, northern | { pine, pin oak.
! { American { white-cedar, i i
! | eranberrybush, | Washington H i
| ! silky dogwood. \ hawthorn. E E
| = ‘ ' '

See footnote at

end of table.
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TABLE 8.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued

Trees having predicted 20-year average helghts, In feet, of--
T T T

Soil name and

map symbol <8 8-15 16=-25 26-35 >35

Eastern white
pine, pin oak.

Washington
hawthorn, Amur
privet,
arrowwood,
Tatarian

1
I
1
1
E
tAustrian pine,
]
1
t
]
]
i
honeysuckle, Amur|
1
!
!
]
]
]
1
I
1
1

green ash,
osageorange.

honeysuckle,
eastern redcedar,
American
eranberrybush.

91,
Pits

)
1
1
|
T
I
1
|
1
i
!
|
1
|
1
]
1
|
]
1
|
!
1
1
|
)
]
!
1
t
1
)
I
'
|

# See description of the map unit for composition and behavior characteristics of the map unit.
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TABLE 9.--RECREATIONAL DEVELOPMENT

[Some terms that describe restrictive soil features are

of "slight," "moderate," and "severe."

Absence of

defined in the Glossary.

121

See text for definitions

an entry indicates that the soil was not rated]

T T T T T
1 ] 1 1 1
Soil name and | Camp areas | Picnic areas | Playgrounds |Paths and trails| Golf fairways
map symbol i i ] ] |
i i i i i
i T J i 1
} } | ] |
2Drmmmm e e iModerate: iModerate: |Severe: 18light-—==ccaem- |Severe
Goss { slope, i slope, | slope, i { droughty.
! small stones. | small stones. | small stones. | i
1 ] 1 1 ]
1 1 t [ 1
e e L L PP iSevere: |Severe: {Severe: {Moderate: |Severe:
Goss ! slope. ! slope. { slope, { slope. { droughty,
i | { small stones. | | slope.
1 1 ) ¥ 1
] 1 ) 1 1
B ittt tSevere: {Moderate: {Severe: {Severe: IModerate:
Twomile i floods, | wetness, | wetness. | erodes easily. | wetness.
! wetness. | percs slowly. | i
1 1 1 1 ]
1 1 1 ] ]
4p*; ' i ) ' !
Menfro=-—e-eemeeccaaa- iModerate: {Moderate: |Severe: iSevere: iModerate:
{ slope. \ slope. | slope. | erodes easily. | slope.
1 1 ] ) 1
I 1 1 ] 1
GOS8==mommmcmc e {Moderate: {Moderate tSevere: 1Slight=-——=cecaa- {Severe:
| slope, i\ slope, | slope, | | droughty.
{ small stones. | small stones. | small stones. | i
t t 1 1 1
] I ] ] 1
Yo i datatae 1Slighteeeeeaamaaa 18lighteme-acecaa- |Severe: iSlighte=ceoeeaa- 1Slight.
Crider i i } slope. | i
i i | | !
Y L L LT T TPy iModerate: {Moderate: |Severe: 1Slighte=c—=cea-- iModerate:
Crider ! slope. | slope. } slope. i { slope.
] 1 1 1 1
| ] 1 1 1
(] ettt {Severe: iSevere |Severe: iModerate: {Severe:
Crider i slope. i slope } slope. | slope. | slope.
) 1 [] 1 ]
] ] 1 ] ]
TBermewmcceme e ec e m e 1Slighte—eeceem—aa 1Slighteeeenaaaaa |Moderate: |Severe: 1Slight.
Menfro ! ! ! slope. ! erodes easily. |
1 1 ] 1 1
l I ] ] 1
(e 1Slighte-mmeceeeun 1Slight-=wceeeaaun 1Severe {Severe: iSlight.
Menfro | | { slope { erodes easily. |
[] 1 1 t 1
] 1 1 ' 1
TD2=mcecccc e c e {Moderate: IModerate iSevere | Severe: {Moderate:
Menfro | slope. | slope. | slope { erodes easily. | slope.
[l ] ] ] [}
i 1 ] ] ]
A R iSevere: iSevere |Severe {Severe: |Severe:
Menfro | slope. { slope { slope i erodes easily. | slope.
t 1 1 1 1
] 1 ] i i
FA R et D 2 {Severe: iSevere iSevere |Severe: {Severe:
Menfro | slope. i slope. i slope. { slope, ! slope.
i | 1 | erodes easily. |
) 1 (] [] 1
i i t ! ]
o e D L 1Slighte==eceecwu- 18lightm—meeeea—o {Severe: | Severe: {Slight.
Winfield i | | slope. | erodes easily. |
1 ] 1 1 ]
I 1 ] ]
R iModerate: iModerate: iSevere {Severe: iModerate:
Winfield { slope. i slope | slope \ erodes easily. | slope.
) ] ! Il ]
] ] 1 1 ]
-] ol SR |Severe: |Severe |Severe |Severe: iSevere:
Winfield ! slope. | slope. | slope. | erodes easily. | slope.
t 1 1 1 1
] [} ] ] ]
o] R LT T L L iSevere: iSevere |Severe: {Moderate: {Severe:
Holstein | slope. | slope | slope | slope. } slope.
1 () ) ] 1
1 1 ) 1 ]
10F#*: ] i | i i
Gasconade-r==ceemm—w- 1Severe: |Severe: |Severe |Severe: {Severe:
i\ depth to rock, | depth to rock, | slope, | slope. \ slope,
| slope. | slope. | depth to rock. | { thin layer.
] 1 t 1 )
1 1 i [ i
See footnote at end of table.
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TABLE 9.--RECREATIONAL DEVELOPMENT--Continued
! ! : ! :
Soil name and H Camp areas { Picnic areas | Playgrounds {Paths and trails| Golf fairways
map symbol | i ] ] |
i | i | i
T T T T T
I I ) I 1
i i | | |
10F#*; ] | ] ' H
Rock outcrop. i i | | )
) 1 ¥ ) ]
] ] 1 ] ]
1 ecencccan ——mmemaaa |Severe: |Moderate: iSevere: |Severe: \Moderate:
Dockery | floods, | wetness, | wetness. | erodes easily. | wetness,
| wetness. | percs slowly. | H i floods.
1 t [] ] 1
[l 1 1 ] 1
1= mcmmmmcc e {Severe: 1Slighteewecnneaaa iModerate: 1Slightemececaaaaao iModerate:
Kennebec ! floods. ; | floods. i } floods.
[l t 1 1 t
] 1 1 1 ]
1 T |Severe: {Severe: {Severe: {Severe: {Moderate:
Auxvasse i floods, | percs slowly. | wetness, { erodes easily. | wetness.
| wetness, | \ percs slowly. | !
| percs slowly. | H ' |
[] 1 ] ] ]
] ] ] ] i
22F%: i i ] i |
Gatewoodemmmmmmmcua {Severe: |Severe: |Severe: iSevere: |Severe:
i slope. | slope. { slope. i slope, i slope.
| | i | erodes easily. |
1 ) ] 1 t
] ] 1 1 1
Gasconadg-====w=e== iSevere: |Severe: |Severe: iSevere: |Severe:
{ depth to rock, | depth to rock, | slope, | slope. | slope,
i slope. | slope. { depth to rock. | ! thin layer.
[] 1 1 1 ]
] 1 ] I ]
Crider—eecececeeaaaa |Severe: iSevere: |Severe: {Moderate: {Severe:
{ slope. i slope. | slope. | slope. | slope.
1 1 1 ] ]
I 1 ] 1 i
2UD2mcmmcc e m——————— |Severe: |Moderate: |Severe: | Severe: iModerate:
Keswick | wetness, { slope, | slope, { erodes easily. | wetness,
! ! wetness, | wetness. | i slope.
! | percs slowly. i H !
] t t 1 ]
] ! 1 I t
P S iModerate: {Moderate: iSevere: |Severe: 1Slight.
Armster | percs slowly. | percs slowly. | slope. { erodes easily. |
(] ] 1 1 ]
[ ] 1 1 ]
31Cmmmm e |Severe: {Severe: {Severe: {Severe: iSlight.
Hatton | percs slowly. | percs slowly. } slope, | erodes easily. |
1 ! | percs slowly. | ]
1 1 (] L] ]
I 1 t ] 1
3YFemmmm e e e |Severe: |Severe: | Severe: iModerate: {Severe:
Lindley i slope. | slope. ! slope. { slope. \ slope.
1 ) 1 t ]
] ] ] ] [}
35Bemenc e —e——————— 1Severe: {Severe: |Severe: |Severe: IModerate:
Mexico | wetness, | percs slowly., | wetness, | erodes easily. | wetness.
| percs slowly. | { perecs slowly. | i
t (] 1 ] 1
] 1 1 1 ]
2R |Severe: |Severe: iSevere: iSevere: iModerate:
Marion | wetness, { percs slowly. | wetness, | erodes easily. | wetness.
| percs slowly. | | percs slowly. | |
1 ] ] 1 ]
] ] [} [} ]
1Yy PRy |Severe: |Moderate: |Severe: |Severe: |Moderate:
Westerville { floods, | wetness. | wetness. | wetness. | wetness.
| wetness. ! ! | |
i H ] i i
flococmcnmnemcmcaaea 'Severe: {Moderate: {Moderate: |Severe: {Moderate:
Freeburg { floods. | wetness, { wetness. | erodes easily. | wetness.
! ! peres slowly. | | |
] 1 1 ! ]
H 1 | ] ]
T !Severe: 1Slightemecccmaax iModerate: 1Slightececceueax iModerate:
Cedargap | floods. i | small stones, | ! floods.
! | ! floods. i H
i | | ] i
L iSevere: 1Slight=ecececaauaa IModerate: 1Slighteccceaeaaa iModerate:
Sensabaugh | floods. ! { small stones. | | floods.
] 1 1 1 )
] ] ] ] i
See footnote at end of table.
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TABLE 9.--RECREATIONAL DEVELOPMENT--Continued

T T T T T
I 1 1 I 1
Soil name and i Camp areas | Picnic areas | Playgrounds |Paths and trails| Golf fairways
map symbol i ' ) i H
i ) | ) i
! ! ! ! |
) i i i |
4BA-mrmmmmcemccccce e iModerate: {Moderate: iModerate: |Severe: {Slight.
Weller { wetness, { wetness, { wetness, | erodes easily. |
\ percs slowly. | percs slowly. | percs slowly. | |
1 ] ] ] (]
1 ] 1 1 ]
4BBammmmmmmmmccmm—ee e iModerate: iModerate: {Moderate: |Severe: 1Slight.
Weller | wetness, | wetness, | slope, i erodes easily. |
| percs slowly. | percs slowly. | wetness, i i
| i | percs slowly. | !
1 1 ' 1 [}
] ] ¥ ] i
4BCaccccc e iModerate: {Moderate: {Severe: iSevere: 1Slight.
Weller | wetness, | wetness, i slope. | erodes easily. |
| percs slowly. | percs slowly. ! | i
] ] t 1 ]
] ] i 1 ]
S4CHk; i i i | '
Harvester------------ {Moderate: {Moderate: {Moderate: {Slight==eeeceeax 1Slight.
| percs slowly. | percs slowly. | slope, i i
1 ! | percs slowly. | 1
] (] ] ] 1
] ] 1 | 1
Urban land. ! ! ) i i
) i i J i
S4D%*; i | i i }
Harvester-----c--caa-- iModerate: iModerate: |Severe: 1Slight-meeceaaaan IModerate:
{ slope, ! slope, i slope. i | slope.
! percs slowly. | percs slowly. | i ;
1 1 ] 1 1
] ] ] ] [
Urban land. { ' i i
1 1 ) 1 1
] 1 ] ] 1
Y |Severe: |Severe: {Severe: |Severe: iSevere:
Edinburg i ponding. | ponding. i ponding. i ponding. | ponding.
1 ] 1 1 ]
] ] 1 i |
K] iSevere: iModerate: |Severe: |Moderate: iModerate:
Herrick | wetness. | wetness, | wetness. | wetness. | wetness.
! ! percs slowly. | 1 i
] (] t t ]

1 ] i ) ]
67E~ememm e e iModerate: iModerate: |Severe: {Severe: iModerate:
Menfro i slope. i slope. i slope. | erodes easily. | slope.

[] 1 1 1 1
1l ] ] 1 ]
N iSevere: iSevere: |Severe: | Severe: iSevere:
Booker i floods, { ponding, | too clayey, { ponding, { ponding,
{ ponding, { too clayey, | ponding, | too clayey. { floods,
| percs slowly. | perecs slowly. | floods. { { too clayey.
t ] t 1 [)
] ] ] ] ]
Tlocmmm e rccmcccmacae- |Severe: |Severe: {Severe: iSevere: i Severe:
Waldron { floods, | too clayey. { too clayey, i too clayey. } too clayey.
| wetness, ] | wetness. i |
i too clayey. i i i
(] t ) 1 1
1 [} ] 1 1
b !Severe: |Moderate: iModerate: 18light-=-mwecan- 1Slight.
Blake { floods. | wetness. ! wetness. 1 1
t ] 1 1 (]
] ] 1 ] 1
T3=wmmmmc e ccccccce e iSevere: 1Slight—emccceaa~ iModerate: 18lightem=e—==aua iSlight.
Haynie i floods. ! i floods. | H
t ) 1 ) ]
1 [ 1 1 ]
MR L e TP iSevere: 1Slighteecmcacaca- {Moderate: 1Slighteeer——aeaa 1Slight.
Carr ! floods. | { floods. | |
(] ] 1 i 1
] | ] i 1
N R iSevere: iModerate: iSevere: iModerate iSevere:
Hodge i floods. i floods. i floods. | floods. { floods.
) (] (] 1 (]
1 ] 1 t 1
T6%: | | | | i
Haynie-=—cecccccacan-- iSevere: 18lightemmecmaeaa iModerate: 1Slight-=—eecec-eaa {Moderate:
) floods. ! slope, i floods.
1 1 ]
| | ‘
1 1 1

1
{ floods.
1
t

See footnote at end of table.
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TABLE 9.--RECREATIONAL DEVELOPMENT--Continued
! ] T \ ]
Soil name and ! Camp areas | Picnic areas | Playgrounds |Paths and trails| Golf fairways
map symbol | i | | i
) ] i ' i
1 T L T T
1 ] 1 I 1
1 ] ] 1 I
] I I I 1
T6%: ] ] i | !
Blake-e~—eccccacrcnea |Severe: iModerate: iModerate: 1Slighteeccmcaaaa {Moderate:
| floods. ! wetness. | wetness, ' ! floods.
! | | floods. i H
) 1 t 1 1
] ] 1 i I
T7%: i 1 i ] 1
Hodge===~~eemeccccana !Severe: |Moderate: {Severe: IModerate: |Severe:
i floods. i floods. i floods. i floods. i floods.
] ] 1 t 1
] ] ] [} }
Blakeew==emmcnceccaa= |Severe: iModerate: {Severe: 1Slightemmacecaaaa |Severe:
i floods. | wetness. ! wetness, : | floods.
\ ! { floods. ! i
i i | ) H
79mmmmemmec e ea {Severe: {Moderate: iSevere: Moderate: iSevere:
Dupo i floods, { floods, ! floods, | wetness, | floods.
| wetness. | wetness. | wetness. { floods. H
) 1 [] ) []
] 1 ] ] [}
80ecmccmmmmccec e ———— |Severe: |Severe: |Severe: |Severe: {Severe:
Portage i floods, | wetness, | too clayey, | wetness, | wetness,
| wetness, i too clayey, | wetness, { too clayey, | too clayey.
| percs slowly. | percs slowly. | percs slowly. | erodes easily. |
] 1 ) 1 []

I l 1 1 ]
8lewmeccmeeccccmmm—ean |Severe: 1Slight--cceeee-- |Moderate: 18lighte—mccaanaua iModerate:
Haymond i floods. ' ! floods. ) ! floods.

[} 1 1 1 1\
] ] ] I 1
BPmmccccemccam—m—————— !Severe: |Moderate: |Severe: {Moderate {Moderate:
Chequest | wetness, | wetness, | wetness. ! wetness. { wetness,
| floods. ! percs slowly. | ] | floods.
1 t 1 1 1
1 1 1 ] ]
2 T T |Severe: 1Slight-—e=mccae-- iModerate: 1Slight—weccceaca- iSlight.
Lomax i floods. ! | small stones. | !
] ] 1 1 1
1 ] I 1
Bl mccree e |Severe: {Moderate: {Moderate: 18light--—-ec—-w- 1Slight,
Blase | floods. | percs slowly. | percs slowly. | )
1 1 1 t ]
| ] ] ] ]
85~memmmmcmmecec——c—a |Severe |Severe: |Severe: |Severe {Severe:
Carlow { floods, | wetness, | wetness. | wetness, { wetness.
| wetness, { percs slowly. | ! erodes easily. |
| percs slowly. | i i i
] ) ) ] 1
i [ 1 ) ]
Bbemmmcmcnemecccccaan |Severe: {Moderate: iSevere: iSevere: iModerate:
Kampville i floods, | wetness, | wetness. | erodes easily. | wetness,
| wetness. | percs slowly. | ! | floods.
] t t ] ]
i 1 I ] I
[+ [, —————— !Severe: |Severe: {Severe: |Severe: |Moderate:
Hurst i floods, | percs slowly. | wetness. } erodes easily. | wetness.
| wetness, | | ) |
| peres slowly., | i i H
1 [] ] 1 t
] ] 1 ] 1
g%, i ) 1 | i
Pits i ) i i i
] 1 ) 1 ]
) | 1 [} 1
# See description of the map unit for composition and behavior characteristics of the map unit.



125

St. Charles County, Missouri

TABLE 10.-~WILDLIFE HABITAT

Absence of an entry indicates that the

[See text for definitions of "good," "fair," "poor," and "very poor."
soil was not rated]

TPotential as habital for--

Potential for habitat elements

Soil name and

Shallow|OpenlandiWoodland |Wetland

twildlife{wildlife|wildlife

water
areas

Conif-
erous
plants

‘Hardwood |
| trees

i

1l

herba-
ceous
plants

Grain |
and seed|
1
1

map symbol

Grasses|
and
legumes |

crops

'

1

1

[}

i

)

|

1

1

'=
GoSS~w=-=~===ww~-s|Poor

1

|
6D2-======ee--een--{Fair

Menfro======e=w-~wa|{Fair

Goss
Twomile
Crider
Crider
Crider
Menfro

3eceecccecccccaea—-|Fair
6Cmmmmmemmmemeeeaa-iGood
6E-==-cececcccacaa-|Poor
TBemmmecmeeeeeeene-|Good

2D, 2F----------~--|Poor

4p*:

7D2--eeeeeeew--|Fair

7¢C,
Menfro

poor.
poor.

i
i
8C, 8D~-====w===~--|Fair
1
[
I
)
I
I
t
i
1
i
)
)
'
)
)
)

Gasconade-==-=------|Very
Gatewood=--=--=-~=-|Poor

Menfro
Winfield
Winfield
Holstein

Rock outecrop.
Dockery
Kennebec
Auxvasse

Menfro
TFecccccccccaae—c-|Very

9E-========c-==cw--{Poor
1l=meemeemcmeeeee—— |Good
1

12-=mmmmmcceeme=ua-]Good
13-===-=-mceeeeew--|Fair

TE2=wcmmecemeaenw==!Poor
8E2-==ceeceeceeceeee--|Poor

10F#:
22F#%:

See footnote at end of table.
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TABLE 10.--WILDLIFE HABITAT--Continued
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See footnote at end of table.



127

St. Charles County, Missouri

TABLE 10.--WILDLIFE HABITAT--Continued

iPotential as habitat for--

Potential for habitat elements

T
[}

Soil name and
map symbol

Shallow}Openland{Woodland |Wetland
water |wildlife{wildlifejwildlife
areas | |

Wetland|
plants |
t
I

Conif-
erous
plants

tHardwood |
ceous | trees |
1 t
1 ]

herba-
plants

Poor
{Very

Poor
Very

Grasses
and
egumes

1
1
[}
|

- D DT pRpRp— ¢ oYY |

Blake
[ TR ——— ¢ T, oY |

Haynie
Thewmcmccccceeeee= | Good

75-ccmcc—esma—c——=x!Poor

Hodge

Carr
76%

poor.

poor.

iGood
Good

Poor
Good

Poor
Good

{Good
1
I
{Good

Blake======e=c-=--{Good

Haynie-=weeeece-w--iGood

A

Very
poor.

Fair

Very
poor.

iVery
poor.,

Fair

Hodge------==--=-~{Poor

Good.
Fair.
Poor.

Good
Good
Very

Good
Good
iVery

Good
Good
Good

Good
Fair
Poor

Good
Good
Poor

80-=memmmemeeceec~-~|Poor

Portage

1
§

79ecccecmeceaaa—ea=!Good

Blake======c==-=--{Good
]

Dupo

poor.
Poor.

Good
Fair

poor.
Good
Fair

Poor
Good

Poor
Good

Good
Fair

82-=--=mmececeae—-={Good

[ [T —— ¢ T, Yo Yo
Chequest

Haymond

Good
Good

iVery
poor.
Good

Poor
Good

Good
Good

83-===-=cmeceeace-=|Good

Lomax

Poor
Good
Good

Good
Good
Fair

Poor
Good
Fair

Poor
Good
Good

Fair

8fcemmmmccccccmeaa=|Fair

85-=cewe—n-=ceee---{Poor
8f-——weccmeamecea-={Fair

Blase

Carlow

Kampville
J0emvmmmm e e
Hurst

g1%,

]
]
]
1
1
]
1
I
t
]
]
1
1
|
]
t
]
1
1
1
1
|
1
1
]
|
]
[}
1
i
i
1
|
1
[}
1
1
L]
|
|
[}
1]
i
1
I
)
[}
]
|
1
]

Pits

# See description of the map unit for composition and behavior characteristics of the map unit.
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TABLE 11.--BUILDING SITE DEVELOPMENT

[Some terms that describe restrictive soil features are defined in the Glossary.
of an entry indicates that the s0il was not rated]

"slight," "moderate," and "severe."

Absence

Soil survey

See text for definitions of

frost action.

1 i 1 ] i 1
Soil name and | Shallow H Dwellings 1 Dwellings i Small { Local roads | Lawns and
map symbol i excavations | without 1 with \  commercial | and streets | landscaping
| | basements i basements ! buildings 1 !
T T T T T T
s | a | | |
3 F T {Moderate: iModerate: iModerate: iSevere: {Moderate: !Severe:
Goss { too clayey, \ shrink-swell, | slope, | slope. | low strength, | droughty.
{ large stones, | slope, ! shrink-swell, | | slope, i
i slope. | large stones. | large stones. | \ frost action. |
1 ] 1 1 ] ]
] ] ] I ] i
-] |Severe: {Severe: {Severe: |Severe: |Severe: iSevere:
Goss | slope. ! slope. \ slope. i slope. | slope. | droughty,
H i 1 i 1 | slope.
! ! ! i i i
. PEUPIS RIS |Severe: 1Severe: |Severe: iSevere: iSevere: iModerate:
Twomile | wetness. } floods, \ floods, | floods, | low strength, | wetness.
i | wetness. | wetness. | wetness. | frost action. |
i ' ! | i i
4p*: | i | 1 | i
Menfro=—eceeeea--- iModerate: iModerate: iModerate: iSevere: iSevere: 'Moderate:
| slope. | slope, | slope, | slope. | frost action, | slope.
H | shrink-swell. | shrink-swell. | { low strength. |
] ) ] 1 1 1
] 1 1 ] 1 1
GOS8 =mmmmmm e iModerate: tModerate: iModerate: |Severe: {Moderate: |Severe:
{ too clayey, | shrink-swell, | slope, | slope. i low strength, | droughty.
{ large stones, | slope, i shrink-swell, | { slope, |
{ slope. ! large stones. | large stones. | i frost action. |
] 1 [} ] ) ]
| ] ] ] 1
<] T IModerate: 1Slight-=e-eec-- 1Slight===ccaaa- 'Moderate: |Severe: 1Slight.
Crider i too clayey. | H i slope. ! low strength. |
i | | i i !
fD2mmcc e nn {Moderate: iModerate: iModerate: iSevere: iSevere: |Moderate:
Crider | too clayey, { slope. | slope. | slope. ! low strength. | slope.
| slope. ] i | i i
: i ] ! i i
PEmmmm e e = {Severe: iSevere: {Severe: |Severe: |Severe: |Severe:
Crider { slope. i slope. i slope. | slope. { low strength, | slope.
) ] 1 1 ) I}
i ) i i { slope. |
' ] | | ' i
TBecemcmcmcm == 1Slight==eeemama iModerate: iModerate: {Moderate: iSevere: 1Slight.
Menfro i ! shrink-swell. | shrink-swell. |} shrink-swell. | frost action, |
1 i i i | low strength. |
t 1 1 ] 1 ]
I ] ] i I 1
TCocmccccccceeee 1Slight=eeeceeae- IModerate: iModerate: iModerate: |Severe: 1Slight.
Menfro H | shrink-swell. | shrink-swell. | slope, { frost action, |
| ! { | shrink-swell. | low strength. |
1 1 ) t () ]
] ] 1 1 ] ]
TD2mccmccccce e iModerate: iModerate: iModerate: {Severe: {Severe: |Moderate:
Menfro { slope. { slope, { slope, { slope. { frost action, | slope.
H ! shrink-swell. | shrink-swell. | | low strength. |
] ] El 1 [] 1
1 i ) 1 ] 1
TE2, TFemccccewe-- |Severe: iSevere: 1Severe: |Severe: iSevere: |Severe:
Menfro | slope. ! slope. | slope. | slope. | frost action, | slope.
' i i | | low strength, |
i i ) { | slope. !
| i i i ' i
8Cmemmmcmcmc e IModerate: iModerate: |Moderate: {Moderate: |Severe: 18light.
Winfield | wetness. { shrink-swell. | wetness, | shrink-swell, | low strength, |
i | | shrink-swell. | slope. { frost action. |
i ! ] H ] ;
2 T iModerate: {Moderate: {Moderate: | Severe: |Severe: iModerate:
Winfield | wetness, | shrink-swell, | wetness, ! slope. | low strength, | slope.
| slope. \ slope. | slope, | { frost action. |
! ! | shrink-swell. | ! !
1 1 ] 1 1 ]
] 1 1 1 ] ]
BE2=-cmcmccmeceem iSevere: tSevere: iSevere: iSevere: }Severe: |Severe:
Winfield slope. | slope. ! slope. \ slope. | low strength, | slope.
) 1 1 1 i
| i i | slope, |
] ] ] ] ]
1 ] ] 1 ]
i 1 1 1 1
1 ] 1 ] ]

See footnote at end of

table.
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TABLE 11.--BUILDING SITE DEVELOPMENT--Continued
1 | ] ] ] i
Soil name and | Shallow i Dwellings | Dwellings | Small \  Local roads | Lawns and
map symbol i excavations | without { with { commercial \  and streets | landscaping
! i basements | basements ! buildings t !
| | ; ; ; ;
Eccmrcc e iSevere: |Severe: iSevere: |Severe: |Severe: !Severe:
Holstein | slope. | slope. | slope. | slope. ! low strength, | slope.
[) ] 1 1 ) 1
1 1 1 | i slope. |
1 1 1 ) 1 1
1 I ] ] 1 1
10F*: ' ' i i i '
Gasconadee—e===- iSevere: iSevere: iSevere: iSevere: |Severe: iSevere:
i depth to rock,| slope, { depth to rock,| slope, { depth to rock,| slope,
| slope. } depth to rock.| slope. | depth to rock.| slope. ! thin layer.
+ 1 [] (] (] 1
] ] ] ] 1 ]
Rock outcrop. | i ' ! ! i
] 1 1 ] t 1
] 1 1 ] [} 1
LR el |Severe: |Severe: |Severe: iSevere: |Severe: iModerate:
Dockery i wetness. { floods, | floods, { floods, } low strength, | wetness,
' | wetness. | wetness. | wetness. | floods, | floods.
! ! ! ! ! frost action. |
1 t 1 1 1 t
] ] 1 ] 1 ]
12=cccccccccnn {Moderate: iSevere: {Severe: |Severe: |Severe: {Moderate:
Kennebec | wetness, | floods. } floods. | floods. | floods, i floods.
! floods. i 1 ! | frost action, |
i i i ! i low strength. |
] 1 ] 1 1 1