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How To Use This Soil Survey

General Soil Map

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

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

Detailed Soil Maps

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

To find information about your area
of interest, locate that area on the
Index to Map Sheets. Notethe | | ] b

number of the map sheet and turn 1
to that sheet.

MAP SHEET

Locate your area of interest on
the map sheet. Note the map unit
symbols that are in that area. Turn
to the Contents, which lists the
map units by symbol and name
and shows the page where each
map unit is described.

INTEREST
| NOTE: Map unit symbols in a soil

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

survey may consist only of numbers or
letters, or they may be a combination
of numbers and letters.

MAP SHEET



This soil survey is a publication of the National Cooperative Soil Survey, a joint effort
of the United States Department of Agriculture and other Federal agencies, State
agencies including the Agricultural Experiment Stations, and local agencies. The
Natural Resources Conservation Service (formerly the Soil Conservation Service) has
leadership for the Federal part of the National Cooperative Soil Survey.

Major fieldwork for this soil survey was completed in 1995. Soil names and
descriptions were approved in 1995. Unless otherwise indicated, statements in this
publication refer to conditions in the survey area in 1995. This survey was made
cooperatively by the Natural Resources Conservation Service, the Missouri
Department of Natural Resources, and the Missouri Agricultural Experiment Station. It
is part of the technical assistance furnished to the Livingston County Soil and Water
Conservation District.

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

The United States Department of Agriculture (USDA) prohibits discrimination in all
of its programs on the basis of race, color, national origin, gender, religion, age,
disability, political beliefs, sexual orientation, and marital or family status. (Not all
prohibited bases apply to all programs.) Persons with disabilities who require
alternative means for communication of program information (Braille, large print,
audiotape, etc.) should contact the USDA’'s TARGET Center at 202-720-2600 (voice or
TDD).

To file a complaint of discrimination, write USDA, Director, Office of Civil Rights,
Room 326W, Whitten Building, 14th and Independence Avenue SW, Washington, DC
20250-9410, or call 202-720-5964 (voice or TDD). USDA is an equal opportunity
provider and employer.

Cover: An area of native warm-season grasses in the Lagonda association in Livingston County.

Additional information about the Nation’s natural resources is available on the
Natural Resources Conservation Service homepage on the World Wide Web. The
address is http://www.nrcs.usda.gov.
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Foreword

This soil survey contains information that affects land use planning in this survey
area. It contains predictions of soil behavior for selected land uses. The survey also
highlights soil limitations, improvements needed to overcome the limitations, and the
impact of selected land uses on the environment.

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

Various land use regulations of Federal, State, and local governments may impose
special restrictions on land use or land treatment. The information in this report is
intended to identify soil properties that are used in making various land use or land
treatment decisions. Statements made in this report are intended to help the land user
identify and reduce the effects of soil limitations on various land uses. The landowner or
user is responsible for identifying and complying with existing laws and regulations.

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, and
information on specific uses is given. Help in using this publication and additional
information are available at the local office of the Natural Resources Conservation
Service or the Cooperative Extension Service.

Roger A. Hansen
State Conservationist
Natural Resources Conservation Service
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LivinasTon Counrty is in the Green Hills Region of
north-central Missouri It is in the lowa and
Missouri Heavy Till Plain major land resource area
(USDA, 1981). The total area of the county is 345,094
acres, or 539 square miles. Chillicothe, the county
seat, is 70 miles east of St. Joseph and about 85
miles northwest of Columbia.

In 1990, the population of Livingston County was
14,306 and that of Chillicothe was 8,152 (Missouri
Department of Agriculture, 1990).

This survey updates the soil survey of Livingston
County published in 1956 (USDA, 1956). It provides
additional information and has larger maps, which
show the soils in greater detail.

General Nature of the County

This section provides general information about
Livingston County. It describes climate; history and
development; farming; and physiography, relief, and
drainage.

Climate

gives data on temperature and precipitation
for the survey area as recorded at Chillicothe in the
period 1961 to 1990. [Table 4 shows probable dates of
the first freeze in fall and the last freeze in spring.

provides data on length of the growing
season.

Figure 1.—Location of Livingston County in Missouri.

In winter, the average temperature is 28.7 degrees
F and the average daily minimum temperature is 18.7
degrees. The lowest temperature on record, which
occurred on December 23, 1989, is -26 degrees. In
summer, the average temperature is 74.8 degrees and
the average daily maximum temperature is 86.0
degrees. The highest recorded temperature, which
occurred on August 29, 1984, is 109 degrees.
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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 36.51 inches. Of this
total, 24.4 inches, or about 67 percent, usually falls in
April through September. The growing season for most
crops falls within this period. The heaviest 1-day rainfall
on record was 6.43 inches on September 14, 1998.
Thunderstorms occur on about 51 days each year, and
most occur between April and September.

The average seasonal snowfall is 16.4 inches. The
greatest snow depth at any one time during the period
of record was 20 inches. On the average, 20 days of
the year have at least 1 inch of snow on the ground.
The number of such days varies greatly from year to
year.

The average relative humidity in midafternoon is
about 58 percent. Humidity is higher at night, and the
average at dawn is about 81 percent. The sun shines
about 72 percent of the time possible in summer and
55 percent in winter. The prevailing wind is from the
south, except during February and March, when it is
from the northwest. Average windspeed is highest, 12
to 13 miles per hour, in March and April.

History and Development

Roy Hicklin, county commissioner, Livingston County, helped
prepare this section.

For hundreds of years Indian tribes occupied the
survey area. Many arrowheads and stone axes and
some bits of pottery found in the streams and in
ancient campsites are evidence of these inhabitants.

Both Spain and France claimed the land that
includes the survey area in the years between 1684
and 1803. Possession of the area was given to the
United States in March 1804, and Spain and France
relinquished all claims. Missouri became a State on
August 10, 1821.

At different times, Livingston County was part of
Howard County, Ray County, and Carroll County. On
January 6, 1837, Livingston County was established
by proclamation by Governor Dunklin. The first county
court, appointed by Governor Boggs, met on April 6,
1837.

After the Indian inhabitants, among the earliest
settlers in the survey area was Samuel Todd. His

Soil Survey of

home was west of Utica on “Orchard Hill.” He is
believed to be the first to grow corn in the area and
had the first grinding mill in Livingston County. Settlers
came to the southern part of the county in 1833 and to
the northern part in 1838 and 1839.

Two resources were essential to the early settlers:
water and wood. Many of the first homes were on the
edge of the prairie, close to timber and a good spring
of water. Because of its tall grass and tough roots,
prairie land was difficult to work. Once it was cleared,
timbered land was productive and could be easily
worked.

Early settlers had a difficult time with cash flow.
Beeswax and furs were two products that could be
traded for cash. Livingston County’s distance from
major markets made it difficult to grow crops for profit.

For some time the bottom land was open range,
and cattle were branded and grazed on the prairie
grass commonly called “ripgut.” A vote to restrain
livestock was defeated in 1825, but the measure was
voted into law in 1842. The county had open range for
at least 2 more years. When fences were built, they
were made of rails. Barbed wire did not come into use
until after the Civil War.

In 1837, Chillicothe was designated as the county
seat and John Graves was employed to lay out lots.
The site was chosen in part because it is the
geographical center of the county. Chillicothe, which is
an Indian name meaning “big town where we live,”
grew slowly. By 1858, the town had a population of
about 1,000 (National Historical Company, 1886).

The population of Livingston County has declined
from a high point of more than 22,000 in 1900 to about
15,000 at the present time. In addition, the population
has shifted from the rural areas to the city of
Chillicothe. Approximately two-thirds of Livingston
County’s residents live in Chillicothe.

Farming

Farming is the main enterprise in Livingston
County. Livestock, livestock products, and cash crops
are the major sources of income. Most livestock
enterprises raise beef cattle, hogs, dairy cattle, sheep,
or chickens. The principal crops are corn, soybeans,
wheat, grain sorghum, legumes, and grasses.
Forested areas are mostly on the steep escarpments
along the major streams and rivers (Missouri
Department of Agriculture, 1990).

The general trend since 1930 has been toward
fewer and larger farms and an increase in the use of
fertilizers, chemicals, and larger machinery.
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Physiography, Relief, and Drainage

The landscape of Livingston County consists of
gently rolling to hilly uplands, old alluvial terraces, and
wide flood plains. The northeastern part of the county
is gently rolling, the northwestern part is hilly, and the
southern part is rolling.

West of the Thompson River, hills rise steeply from
the stream channels and the cultivated land is limited
to smooth ridgetops and gentle slopes in valleys. The
steeper slopes are normally pastured or are wooded.
In the northeast, north of the Grand River, hills rise
gently from most of the stream channels and all of the
soils can be cultivated. In the southeast, the ridgetops
are moderately broad and the hills rise steeply from
the stream channels only along the larger streams.
Soils in the smaller valleys can be cultivated, but soils
on the steeper slopes bordering the valleys of the
major streams are used mainly as pasture. In the
southwestern part of the county, most of the uplands
are rolling and there are only a few steep hills.
Exceptions are a few square miles around Blue
Mound and the area between Mooresville and the
Grand River, where the landscape is hilly and very
irregular. The ridges are narrow, and the valleys are
steep-sided. Areas of broken land in Livingston
County are very limited and are adjacent to the rivers
and streams (USDA, 1956).

Nearly all the land is drained by the Grand River
and its tributaries. The Grand River flows through the
county from west to southeast. Near the center of the
county, the Thompson River flows into the Grand
River. These two rivers are broad and deep and have
flood plains 2 to 4 miles wide. Medicine Creek in the
east and Shoal Creek in the southwest are large
stream systems that have flood plains 1 to 2 miles
wide. These systems drain into the Grand River.

Levees have been built along the larger streams to
protect crops from flood damage. Flood damage is
normally greatest in the valleys of the Grand and
Thompson Rivers and Shoal and Medicine Creeks.

The county is about 70 percent upland and 30
percent bottom land. The elevation ranges from 640
feet in the southeast to 985 feet near Blue Mound in
the southern part of the county (U.S. Geological
Survey).

How This Survey Was Made

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

The soils and miscellaneous areas in the survey
area are in an orderly pattern that is related to the
geology, landforms, relief, climate, and natural
vegetation of the area. Each kind of soil and
miscellaneous area is associated with a particular
kind of landform or with a segment of the landform. By
observing the soils and miscellaneous areas in the
survey area and relating their position to specific
segments of the landform, a soil scientist develops a
concept, or model, of how they were formed. Thus,
during mapping, this model enables the soil scientist
to predict with a considerable degree of accuracy the
kind of soil or miscellaneous area at a specific
location on the landscape.

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

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



12

compared the individual soils with similar soils in the
same taxonomic class in other areas so that they
could confirm data and assemble additional data
based on experience and research.

While a soil survey is in progress, samples of some
of the soils in the area generally are collected for
laboratory analyses and for engineering tests. Soil
scientists interpret the data from these analyses and
tests as well as the field-observed characteristics and
the soil properties to determine the expected behavior
of the soils under different uses. Interpretations for all
of the soils are field tested through observation of the
soils in different uses and under different levels of
management. Some interpretations are modified to fit
local conditions, and some new interpretations are
developed to meet local needs. Data are assembled
from other sources, such as research information,

production records, and field experience of specialists.

For example, data on crop yields under defined levels
of management are assembled from farm records and
from field or plot experiments on the same kinds of soil.
Predictions about soil behavior are based not only
on soil properties but also on such variables as
climate and biological activity. Soil conditions are

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

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

The descriptions, names, and delineations of the
soils identified on the detailed soil maps in this survey
do not fully agree with those in the surveys of adjacent
counties published at a different date. Differences are
the result of additional soil data, variations in the
intensity of mapping, and correlation decisions that
reflect local conditions. In some areas, combining
small acreages of similar soils that respond to use and
management in much the same way was more
practical than mapping these soils separately.
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The general soil map in this publication shows
broad areas that have a distinctive pattern of soils,
relief, and drainage. These areas are called
associations. Each association on the general soil
map is a unique natural landscape. Typically, it
consists of one or more major soils and some minor
soils or miscellaneous areas. It is named for the major
soils. The soils making up one association can occur
in another but in a different pattern.

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

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

1. Carlow-Dockery Association

Setting

Landform: Flood plains
Slope range: 0 to 2 percent

Composition

Extent of the association in the survey area: 31
percent

Extent of the soils in the association
Carlow and similar soils—54 percent
Dockery and similar soils—36 percent
Minor components—10 percent

Minor Components

» Wabash and Zook soils on flood plains
» Vesser and Triplett soils on stream terraces

Component Description
Carlow

Position on the landform: Flood plains
Parent material: Alluvium
Slope class: Level

Dockery

Position on the landform: Flood plains
Parent material: Alluvium
Slope class: Level

2. Greenton-Lagonda Association

Setting

Landform: Ridges and hills
Slope range: 2 to 14 percent

Composition

Extent of the association in the survey area: 33
percent

Extent of the soils in the association:
Greenton and similar soils—45 percent
Lagonda and similar soils—32 percent
Minor components—23 percent

Minor Components

» Gosport soils on backslopes

» Grundy soils on summits

« Chillicothe soils on shoulders and backslopes
» Sampsel soils on footslopes

Component Description

Greenton

Position on the landform: Shoulders and
backslopes
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Figure 2.—Typical pattern of soils and parent material in the Carlow-Dockery association.

Parent material: Loess over residuum derived from

limestone-shale
Slope class: Gently sloping to strongly sloping
Lagonda

Position on the landform: Summits and
backslopes

Parent material: Loess over glacial outwash

Slope class: Gently sloping

3. Lagonda Association

Setting
Landform: Ridges and hills
Slope range: 2 to 9 percent
Composition

Extent of the association in the survey area: 27
percent

Extent of the soils in the association
Lagonda and similar soils—71 percent
Minor components—29 percent

Minor Components

» Grundy, Sturges, and Crestmeade soils on summits
» Lamoni soils on backslopes
» Vesser soils on flood plains

Component Description
Lagonda

Position on the landform: Summits and backslopes
Parent material: Loess over glacial outwash
Slope class: Gently sloping

4. Locksprings-Greenton Association

Setting

Landform: Ridges and hills
Slope range: 5 to 30 percent
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Figure 4.—Typical pattern of soils and parent material in the Locksprings-Greenton association.
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Composition

Extent of the association in the survey area: 9
percent

Extent of the soils in the association
Locksprings and similar soils—49 percent
Greenton and similar soils—17 percent
Minor components—34 percent

Minor Components

» Lagonda and Weller soils on summits
» Colo and Zook soils on flood plains

Component Description
Locksprings

Position on the landform: Backslopes

Parent material: Residuum derived from limestone-
shale

Slope class: Strongly sloping to steep

Greenton

Position on the landform: Shoulders and backslopes

Parent material: Loess over residuum derived from
limestone-shale

Slope class: Gently sloping to strongly sloping
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Detailed Soil Map Units

The map units delineated on the detailed soil maps
in this survey represent the soils or miscellaneous
areas in the survey area. The map unit descriptions in
this section, along with the maps, can be used to
determine the suitability and potential of a unit for
specific uses. They also can be used to plan the
management needed for those uses.

A map unit delineation on a soil map represents an
area dominated by one or more major kinds of soil or
miscellaneous areas. A map unit is identified and
named according to the taxonomic classification of the
dominant soils. Within a taxonomic class there are
precisely defined limits for the properties of the soils.
On the landscape, however, the soils are natural
phenomena, and they have the characteristic
variability of all natural phenomena. Thus, the range of
some observed properties may extend beyond the
limits defined for a taxonomic class. Areas of soils of a
single taxonomic class rarely, if ever, can be mapped
without including areas of other taxonomic classes.
Consequently, every map unit is made up of the soils
or miscellaneous areas for which it is named and
some minor components that belong to taxonomic
classes other than those of the major soils.

Most minor soils have properties similar to those of
the dominant soil or soils in the map unit, and thus
they do not affect use and management. These are
called noncontrasting, or similar, components. They
may or may not be mentioned in a particular map unit
description. Other minor components, however, have
properties and behavioral characteristics divergent
enough to affect use or to require different
management. These are called contrasting, or
dissimilar, components. They generally are in small
areas and could not be mapped separately because of
the scale used. Some small areas of strongly
contrasting soils or miscellaneous areas are identified
by a special symbol on the maps. The contrasting
components are mentioned in the map unit
descriptions. A few areas of minor components may
not have been observed, and consequently they are
not mentioned in the descriptions, especially where
the pattern was so complex that it was impractical to
make enough observations to identify all the soils and
miscellaneous areas on the landscape.

The presence of minor components in a map unit in
no way diminishes the usefulness or accuracy of the
data. The objective of mapping is not to delineate pure
taxonomic classes but rather to separate the
landscape into landforms or landform segments that
have similar use and management requirements. The
delineation of such segments on the map provides
sufficient information for the development of resource
plans. If intensive use of small areas is planned,
however, onsite investigation is needed to define and
locate the soils and miscellaneous areas.

An identifying symbol precedes the map unit name
in the map unit descriptions. Each description includes
general facts about the unit and provides information
about soil properties that may need 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, 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, slope, stoniness, salinity, degree of
erosion, and other characteristics that affect their use.
On the basis of such differences, a soil series is
divided into soil phases. Most of the areas shown on
the detailed soil maps are phases of soil series. The
name of a soil phase commonly indicates a feature
that affects use or management. For example, Caleb
silt loam, 9 to 14 percent slopes, eroded, is a phase of
the Caleb series.

Some map units are made up of two or more major
soils or miscellaneous areas. These map units are
called complexes. A complex consists of two or more
soils or miscellaneous areas in such an intricate
pattern or in such small areas that they cannot be
shown separately on the maps. The pattern and
proportion of the soils or miscellaneous areas are
somewhat similar in all areas. Putco-Pits-Dumps
complex, 9 to 50 percent slopes, is an example.

This survey includes miscellaneous areas. Such
areas have little or no soil material and support little or
no vegetation. The Pits and Dumps components of
Putco-Pits-Dumps complex, 9 to 50 percent slopes,
are examples.
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gives the acreage and proportionate extent
of each map unit. Other tables (see 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 or
miscellaneous areas.

10A—Sturges silt loam, 0 to 3 percent
slopes
Map Unit Setting

Landform: Till plain

Component Description
Sturges

Percent of the map unit: 100 percent
Position on the landform: Summits

Parent material: Loess over pedisediment
Slope shape: Convex

Component Properties and Qualities

Depth to bedrock: Very deep (more than 60 inches)
Runoff rate: High

Available water capacity: High (9 to 12 inches)
Shrink-swell potential: High (6 to 9 percent)

Content of organic matter: Moderate (2 to 4 percent)

Component Hydrologic Properties

Flooding: None
Current depth to water table: 6 to 18 inches
Drainage class: Somewhat poorly drained

Typical Profile

Ap—oO0 to 9 inches; silt loam

E—9 to 12 inches; silt loam

Bt—12 to 20 inches; clay

Btg1—20 to 30 inches; silty clay
Btg2—30 to 61 inches; silty clay loam
Cg—61 to 80 inches; silty clay loam

Detailed profile descriptions are given in the
“Classification of the Soils” section. Additional
information is provided in the tables described under
the heading “Soil Properties.”

12A—Crestmeade silt loam, 0 to 3 percent
slopes
Map Unit Setting

Landform: Till plains
Component Description
Crestmeade

Percent of the map unit: 100 percent

Soil Survey of

Position on the landform: Summits
Parent material: Loess
Slope shape: Convex

Component Properties and Qualities

Depth to bedrock: Very deep (more than 60 inches)
Runoff rate: Medium

Available water capacity: High (9 to 12 inches)
Shrink-swell potential: High (6 to 9 percent)

Content of organic matter: Moderate (2 to 4 percent)

Component Hydrologic Properties

Flooding: None
Current depth to water table: 6 to 18 inches
Drainage class: Somewhat poorly drained

Typical Profile

Ap—oO0 to 4 inches; silt loam

A—4 to 14 inches; silt loam

E—14 to 26 inches; silt loam

Bt—26 to 52 inches; silty clay
BCg—52 to 70 inches; silty clay loam

Detailed profile descriptions are given in the
“Classification of the Soils” section. Additional
information is provided in the tables described under
the heading “Soil Properties.”

14B—Grundy silt loam, 2 to 5 percent
slopes
Map Unit Setting

Landform: Till plains

Component Description
Grundy

Percent of the map unit: 100 percent
Position on the landform: Summits
Parent material: Loess

Slope shape: Convex

Component Properties and Qualities

Depth to bedrock: Very deep (more than 60 inches)
Runoff rate: High

Available water capacity: High (9 to 12 inches)
Shrink-swell potential: High (6 to 9 percent)

Content of organic matter: Moderate (2 to 4 percent)

Component Hydrologic Properties

Flooding: None
Current depth to water table: 12 to 30 inches
Drainage class: Somewhat poorly drained

Typical Profile
Ap—o0 to 13 inches; silt loam
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Figure 5.—Bales of hay in a typical area of Grundy silt loam, 2 to 5 percent slopes, on till plains.

Bt—13 to 18 inches; silty clay loam
Btg1—18 to 36 inches; silty clay
Btg2—36 to 70 inches; silty clay loam

Detailed profile descriptions are given in the
“Classification of the Soils” section. Additional
information is provided in the tables described under
the heading “Soil Properties.”

20F—Locksprings silty clay loam, 9 to 30
percent slopes

Map Unit Setting
Landform: Till plains
Component Description
Locksprings

Percent of the map unit: 95 percent
Position on the landform: Backslopes

Parent material: Residuum derived from limestone and
shale
Slope shape: Concave

Component Properties and Qualities

Depth to bedrock: Moderately deep (20 to 40 inches)

Runoff rate: Very high

Depth to restrictive feature: More than 28 inches to
bedrock (lithic)

Available water capacity: Very low (0 to 3 inches)

Shrink-swell potential: High (6 to 9 percent)

Content of organic matter: High (4 to 8 percent)

Component Hydrologic Properties

Flooding: None
Current depth to water table: 18 to 36 inches
Drainage class: Moderately well drained

Typical Profile

A—-O0 to 7 inches; silty clay loam
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Bt—7 to 28 inches; very bouldery clay
R—28 to 80 inches; unweathered bedrock

Detailed profile descriptions are given in the
“Classification of the Soils” section. Additional
information is provided in the tables described under
the heading “Soil Properties.”

Minor Components
Rock outcrop

Estimated percent of the map unit: 0 to 5 percent

21B—Weller silt loam, bench, 2 to 7
percent slopes

Map Unit Setting
Landform: Till plains
Component Description
Weller

Percent of the map unit: 95 percent
Position on the landform: Footslopes
Parent material: Loess

Slope shape: Convex

Component Properties and Qualities

Depth to bedrock: Very deep (more than 60 inches)
Runoff rate: Very high

Available water capacity: High (9 to 12 inches)
Shrink-swell potential: High (6 to 9 percent)

Content of organic matter: Moderate (2 to 4 percent)

Component Hydrologic Properties

Flooding: None
Current depth to water table: 24 to 48 inches
Drainage class: Moderately well drained

Typical Profile

A—0 to 11 inches; silt loam
Bt—11 to 40 inches; silty clay
BCg—40 to 80 inches; silty clay loam

Detailed profile descriptions are given in the
“Classification of the Soils” section. Additional
information is provided in the tables described under
the heading “Soil Properties.”

Minor Components

Soils that have a thicker surface layer than that of
the Weller soil

Estimated percent of the map unit: 0 to 3 percent

Soil Survey of

Poorly drained soils that have a thicker dark
surface layer than that of the Weller sail

Estimated percent of the map unit: 0 to 2 percent

22C—Weller silt loam, 3 to 9 percent
slopes
Map Unit Setting

Landform: Till plains

Component Description
Weller

Percent of the map unit: 100 percent
Position on the landform: Summits
Parent material: Loess

Slope shape: Convex

Component Properties and Qualities

Depth to bedrock: Very deep (more than 60 inches)
Runoff rate: Very high

Available water capacity: High (9 to 12 inches)
Shrink-swell potential: High (6 to 9 percent)

Content of organic matter: Moderate (2 to 4 percent)

Component Hydrologic Properties

Flooding: None
Current depth to water table: 24 to 48 inches
Drainage class: Moderately well drained

Typical Profile

A—0 to 10 inches; silt loam
Bt—10 to 35 inches; silty clay
Btg—35 to 60 inches; silty clay loam

Detailed profile descriptions are given in the
“Classification of the Soils” section. Additional
information is provided in the tables described under
the heading “Soil Properties.”

26C2—Chillicothe silty clay loam, 5 to 9
percent slopes, eroded
Map Unit Setting
Landform: Till plains
Component Description
Chillicothe

Percent of the map unit: 98 percent

Position on the landform: Summits

Parent material: Loess over residuum derived from
limestone
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Slope shape: Convex
Component Properties and Qualities

Depth to bedrock: Very deep (more than 60 inches)

Runoff rate: High

Depth to restrictive feature: 60 to 80 inches to bedrock
(lithic)

Available water capacity: High (9 to 12 inches)

Shrink-swell potential: High (6 to 9 percent)

Content of organic matter: Moderate (2 to 4 percent)

Component Hydrologic Properties

Flooding: None
Current depth to water table: 24 to 42 inches
Drainage class: Moderately well drained

Typical Profile

Ap—o0 to 10 inches; silty clay loam
Bt1—10 to 19 inches; silty clay
Bt2—19 to 50 inches; silty clay loam
2C—50 to 70 inches; silty clay
2R—70 to 80 inches; limestone

Detailed profile descriptions are given in the
“Classification of the Soils” section. Additional
information is provided in the tables described under
the heading “Soil Properties.”

Minor Components
Soils that have slopes of less than 5 percent

Estimated percent of the map unit: 0 to 2 percent

28C—Greenton silty clay loam,5to 9
percent slopes

Map Unit Setting
Landform: Till plains
Component Description
Greenton

Percent of the map unit: 85 percent

Position on the landform: Shoulders

Parent material: Loess over residuum derived from
limestone and shale

Slope shape: Convex

Component Properties and Qualities

Depth to bedrock: Very deep (more than 60 inches)
Runoff rate: Very high

Available water capacity: High (9 to 12 inches)
Shrink-swell potential: High (6 to 9 percent)

Content of organic matter: Moderate (2 to 4 percent)
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Component Hydrologic Properties

Flooding: None
Current depth to water table: 12 to 30 inches
Drainage class: Somewhat poorly drained

Typical Profile

Ap—o0 to 13 inches; silty clay loam
Btg—13 to 26 inches; silty clay
2Cg—26 to 60 inches; silty clay

Detailed profile descriptions are given in the
“Classification of the Soils” section. Additional
information is provided in the tables described under
the heading “Soil Properties.”

Minor Components
Soils that are moderately deep to bedrock
Estimated percent of the map unit: 0 to 5 percent
Sampsel and similar soils
Estimated percent of the map unit: 0 to 5 percent
Moderately well drained soils

Estimated percent of the map unit: 0 to 5 percent
Parent material: Loess

28D2—Greenton silty clay loam, bedrock
substratum, 9 to 14 percent slopes,
eroded

Map Unit Setting
Landform: Till plains
Component Description
Greenton

Percent of the map unit: 90 percent

Position on the landform: Backslopes

Parent material: Loess over residuum derived from
limestone and shale

Slope shape: Concave

Component Properties and Qualities

Depth to bedrock: Deep (40 to 60 inches)

Runoff rate: Very high

Depth to restrictive feature: 50 to 60 inches to bedrock
(paralithic)

Available water capacity: Moderate (6 to 9 inches)

Shrink-swell potential: High (6 to 9 percent)

Content of organic matter: Moderate (2 to 4 percent)

Component Hydrologic Properties

Flooding: None
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Current depth to water table: 12 to 30 inches
Drainage class: Somewhat poorly drained

Typical Profile

Ap—o0 to 6 inches; silty clay loam

Btg—6 to 25 inches; silty clay

2BCg—25 to 50 inches; silty clay
2Cr—50 to 60 inches; weathered bedrock

Detailed profile descriptions are given in the
“Classification of the Soils” section. Additional
information is provided in the tables described under
the heading “Soil Properties.”

Minor Components
Gosport and similar soils
Estimated percent of the map unit: 0 to 5 percent
Severely eroded areas

Estimated percent of the map unit: 0 to 5 percent

30B—Sampsel silty clay loam, 1to 5
percent slopes

Map Unit Setting
Landform: Till plains
Component Description
Sampsel

Percent of the map unit: 90 percent

Position on the landform: Backslopes

Parent material: Residuum derived from shale
Slope shape: Concave

Component Properties and Qualities

Depth to bedrock: Very deep (more than 60 inches)
Runoff rate: High

Available water capacity: High (9 to 12 inches)
Shrink-swell potential: High (6 to 9 percent)
Content of organic matter: High (4 to 8 percent)

Component Hydrologic Properties

Flooding: None
Current depth to water table: 0 to 18 inches
Drainage class: Poorly drained

Typical Profile

Ap—o0 to 15 inches; silty clay loam
Btg—15 to 60 inches; silty clay loam

Detailed profile descriptions are given in the
“Classification of the Soils” section. Additional

Soil Survey of

information is provided in the tables described under
the heading “Soil Properties.”

Minor Components
Grundy and similar soils
Estimated percent of the map unit: 0 to 3 percent
Greenton and similar soils
Estimated percent of the map unit: 0 to 3 percent
Seepy areas
Estimated percent of the map unit: 0 to 2 percent
Eroded areas

Estimated percent of the map unit: 0 to 2 percent

34B2—Lagonda silty clay loam, 2 to 5
percent slopes, eroded

Map Unit Setting
Landform: Till plains
Component Description
Lagonda

Percent of the map unit: 100 percent
Position on the landform: Summits

Parent material: Loess over pedisediment
Slope shape: Convex

Component Properties and Qualities

Depth to bedrock: Very deep (more than 60 inches)
Runoff rate: High

Available water capacity: High (9 to 12 inches)
Shrink-swell potential: High (6 to 9 percent)

Content of organic matter: Moderate (2 to 4 percent)

Component Hydrologic Properties

Flooding: None
Current depth to water table: 18 to 30 inches
Drainage class: Somewhat poorly drained

Typical Profile

Ap—o0 to 9 inches; silty clay loam
Btg1l—9 to 17 inches; silty clay
Btg2—17 to 35 inches; silty clay loam
2Btg3—35 to 47 inches; silt loam
3BCg—47 to 60 inches; clay loam

Detailed profile descriptions are given in the
“Classification of the Soils” section. Additional
information is provided in the tables described under
the heading “Soil Properties.”
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34C2—Lagonda silty clay loam,5t0 9
percent slopes, eroded

Map Unit Setting
Landform: Till plains
Component Description
Lagonda

Percent of the map unit: 95 percent
Position on the landform: Backslopes
Parent material: Loess over pedisediment
Slope shape: Concave

Component Properties and Qualities

Depth to bedrock: Very deep (more than 60 inches)
Runoff rate: Very high

.'.' .'."‘:._5;".'5.4, . '_-,1..:__ i
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Available water capacity: High (9 to 12 inches)

Shrink-swell potential: High (6 to 9 percent)

Content of organic matter: Moderate (2 to 4
percent)

Component Hydrologic Properties

Flooding: None
Current depth to water table: 18 to 30 inches
Drainage class: Somewhat poorly drained

Typical Profile

Ap—o0 to 8 inches; silty clay loam
Btg1—8 to 20 inches; silty clay loam
2Btg2—20 to 53 inches; silty clay loam
3Cg—53 to 60 inches; clay loam

Detailed profile descriptions are given in the

Figure 6.—This area of Lagonda silty clay loam, 5 to 9 percent slopes, eroded, is used for milo. The forested area in the background
is Greenton silty clay loam, bedrock substratum, 9 to 14 percent slopes, eroded.
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“Classification of the Soils” section. Additional
information is provided in the tables described under
the heading “Soil Properties.”

Minor Components
Moderately deep, well drained soils

Estimated percent of the map unit: 0 to 5 percent
Parent material: Loess and residuum derived from
sandstone and sandy shales

36D2—Lamoni loam, 9 to 14 percent
slopes, eroded

Map Unit Setting
Landform: Till plains
Component Description
Lamoni

Percent of the map unit: 95 percent
Position on the landform: Backslopes
Parent material: Loess over till

Slope shape: Concave

Component Properties and Qualities

Depth to bedrock: Very deep (more than 60 inches)

Runoff rate: Very high

Available water capacity: High (9 to 12 inches)

Shrink-swell potential: High (6 to 9 percent)

Content of organic matter: Moderate (2 to 4
percent)

Component Hydrologic Properties

Flooding: None
Current depth to water table: 12 to 36 inches
Drainage class: Somewhat poorly drained

Typical Profile

Ap—oO0 to 7 inches; loam
2Btg1—7 to 37 inches; clay
2Btg2—37 to 60 inches; clay loam

Detailed profile descriptions are given in the
“Classification of the Soils” section. Additional
information is provided in the tables described under
the heading “Soil Properties.”

Minor Components

Moderately well drained soils

Estimated percent of the map unit: 0 to 2 percent
Parent material: Fresh glacial till

Soil Survey of

Poorly drained soils

Estimated percent of the map unit: 0 to 2 percent
Parent material: Clayey paleosol

Severely eroded areas

Estimated percent of the map unit: 0 to 1 percent

62D2—Caleb silt loam, 9 to 14 percent
slopes, eroded

Map Unit Setting
Landform: Till plains
Component Description
Caleb

Percent of the map unit: 95 percent
Position on the landform: Toeslopes
Parent material: Alluvium

Slope shape: Convex

Component Properties and Qualities

Depth to bedrock: Very deep (more than 60 inches)

Runoff rate: Medium

Available water capacity: High (9 to 12 inches)

Shrink-swell potential: Moderate (3 to 6 percent)

Content of organic matter: Moderately low (1 to 2
percent)

Component Hydrologic Properties

Flooding: None
Current depth to water table: 36 to 60 inches
Drainage class: Moderately well drained

Typical Profile

Ap—oO0 to 3 inches; silt loam

A—3 to 8 inches; fine sandy loam
Bt1—8 to 13 inches; loam
Bt2—13 to 47 inches; clay loam
C—A47 to 80 inches; sandy loam

Detailed profile descriptions are given in the
“Classification of the Soils” section. Additional
information is provided in the tables described under
the heading “Soil Properties.”

Minor Components
Somewhat poorly drained soils

Estimated percent of the map unit: 0 to 5 percent
Parent material: Loess
Slope range: 5 to 9 percent
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70C2—Dawn loam, 5 to 9 percent slopes,
eroded
Map Unit Setting

Landform: Till plains
Component Description
Dawn

Percent of the map unit: 100 percent

Position on the landform: Backslopes

Parent material: Residuum derived from sandstone
and shale

Slope shape: Concave

Component Properties and Qualities

Depth to bedrock: Moderately deep (20 to 40 inches)

Runoff rate: Medium

Depth to restrictive feature: More than 37 inches to
bedrock (paralithic)

Available water capacity: Low (3 to 6 inches)

Shrink-swell potential: Low (0 to 3 percent)

Content of organic matter: Moderate (2 to 4 percent)

Component Hydrologic Properties

Flooding: None
Current depth to water table: 18 to 36 inches
Drainage class: Moderately well drained

Typical Profile

Ap—oO0 to 11 inches; loam

Bw1—11 to 16 inches; loam

Bw2—16 to 24 inches; sandy loam
BC—24 to 37 inches; very fine sandy loam
Cr—37 to 60 inches; weathered bedrock

Detailed profile descriptions are given in the
“Classification of the Soils” section. Additional
information is provided in the tables described under
the heading “Soil Properties.”

72F—Gosport silt loam, 14 to 35 percent
slopes
Map Unit Setting

Landform: Till plains
Component Description
Gosport

Percent of the map unit: 90 percent

Position on the landform: Backslopes

Parent material: Residuum derived from shale
Slope shape: Convex
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Component Properties and Qualities

Depth to bedrock: Moderately deep (20 to 40 inches)

Runoff rate: Very high

Depth to restrictive feature: More than 39 inches to
bedrock (paralithic)

Available water capacity: Moderate (6 to 9 inches)

Shrink-swell potential: High (6 to 9 percent)

Content of organic matter: High (4 to 8 percent)

Component Hydrologic Properties

Flooding: None
Current depth to water table: More than 6 feet
Drainage class: Moderately well drained

Typical Profile

A—O0 to 6 inches; silt loam

E—6 to 9 inches; silt loam

Bw—29 to 33 inches; silty clay

C—33to 39 inches; silt loam

Cr—39 to 60 inches; weathered bedrock

Detailed profile descriptions are given in the
“Classification of the Soils” section. Additional
information is provided in the tables described under
the heading “Soil Properties.”

Minor Components
Rock outcrop

Estimated percent of the map unit: 0 to 10 percent

73—Sandover loam, frequently flooded

Map Unit Setting
Landform: Flood plains in river valleys
Component Description
Sandover

Percent of the map unit: 95 percent
Parent material: Sandy alluvium over loamy alluvium
Slope shape: Convex

Component Properties and Qualities

Depth to bedrock: Very deep (more than 60 inches)

Runoff rate: Negligible

Available water capacity: Low (3 to 6 inches)

Shrink-swell potential: Low (0 to 3 percent)

Content of organic matter: Moderately low (1 to 2
percent)

Component Hydrologic Properties

Flooding frequency: Frequent
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Current depth to water table: 24 to 36 inches
Drainage class: Moderately well drained
Typical Profile

Ap—oO0 to 7 inches; loam
C—7 to 46 inches; sand
2Cg—46 to 60 inches; stratified silt loam to sand

Detailed profile descriptions are given in the
“Classification of the Soils” section. Additional
information is provided in the tables described under
the heading “Soil Properties.”

Minor Components
Soils that formed in silty alluvium

Estimated percent of the map unit: 0 to 5 percent

74—Dockery silt loam, frequently flooded
Map Unit Setting

Landform: Flood plains in river valleys

Component Description
Dockery

Percent of the map unit: 85 percent
Parent material: Alluvium
Slope shape: Convex

Component Properties and Qualities

Depth to bedrock: Very deep (more than 60 inches)
Runoff rate: Negligible

Available water capacity: High (9 to 12 inches)
Shrink-swell potential: Moderate (3 to 6 percent)
Content of organic matter: Moderate (2 to 4 percent)

Component Hydrologic Properties

Flooding frequency: Frequent
Current depth to water table: 18 to 30 inches
Drainage class: Somewhat poorly drained

Typical Profile

Ap—oO0 to 5 inches; silt loam
Cgl—5to 28 inches; silt loam
Cg2—28 to 60 inches; silt loam

Detailed profile descriptions are given in the
“Classification of the Soils” section. Additional
information is provided in the tables described under
the heading “Soil Properties.”

Soil Survey of

Minor Components
Poorly drained soils

Estimated percent of the map unit: 0 to 3 percent
Landform: Flood plains

Very poorly drained soils

Estimated percent of the map unit: 0 to 3 percent
Parent material: Clayey alluvium

Carlow and similar soils
Estimated percent of the map unit: 0 to 3 percent
Poorly drained soils

Estimated percent of the map unit: 0 to 2 percent
Landform: Stream terraces and footslopes

Tice and similar soils
Estimated percent of the map unit: 0 to 2 percent
Zook and similar soils

Estimated percent of the map unit: 0 to 2 percent

78—Colo silt loam, occasionally flooded

Map Unit Setting
Landform: Flood plains in river valleys
Component Description
Colo

Percent of the map unit: 95 percent
Parent material: Alluvium
Slope shape: Linear

Component Properties and Qualities

Depth to bedrock: Very deep (more than 60 inches)
Runoff rate: Negligible

Available water capacity: High (9 to 12 inches)
Shrink-swell potential: Moderate (3 to 6 percent)
Content of organic matter: Moderate (2 to 4 percent)

Component Hydrologic Properties

Flooding frequency: Occasional
Current depth to water table: 0 to 12 inches
Drainage class: Poorly drained

Typical Profile

Ap—oO0 to 4 inches; silt loam

A—4 to 22 inches; silt loam

Bg—22 to 44 inches; silty clay loam
BCg—44 to 60 inches; silty clay loam
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Detailed profile descriptions are given in the
“Classification of the Soils” section. Additional
information is provided in the tables described under
the heading “Soil Properties.”

Minor Components
Somewhat poorly drained soils

Percent of the map unit: 0 to 5 percent
Parent material: Silty alluvium
Landform: High flood plains, toeslopes, alluvial fans

80—Tice silt loam, overwash, frequently
flooded

Map Unit Setting
Landform: Flood-plain steps in river valleys
Component Description
Tice

Percent of the map unit: 85 percent
Parent material: Silty alluvium
Slope shape: Convex

Component Properties and Qualities

Depth to bedrock: Very deep (more than 60 inches)

Runoff rate: Negligible

Available water capacity: Very high (more than 12
inches)

Shrink-swell potential: Moderate (3 to 6 percent)

Content of organic matter: Moderately low (1 to 2
percent)

Component Hydrologic Properties

Flooding frequency: Frequent
Current depth to water table: 12 to 24 inches
Drainage class: Somewhat poorly drained

Typical Profile

A—-O0 to 5 inches; silt loam

Apb—5 to 22 inches; silty clay loam
Bw—22 to 54 inches; silt loam
Cg—54 to 75 inches; silt loam

Detailed profile descriptions are given in the
“Classification of the Soils” section. Additional
information is provided in the tables described under
the heading “Soil Properties.”

Minor Components
Moderately well drained or well drained soils

Estimated percent of the map unit: O to 8 percent
Parent material: Loamy to sandy alluvium
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Poorly drained soils

Estimated percent of the map unit: 0 to 7 percent
Parent material: Moderately fine textured alluvium

81—Tice silty clay, overwash,
occasionally flooded

Map Unit Setting
Landform: Flood-plain steps in river valleys
Component Description
Tice

Percent of the map unit: 95 percent
Parent material: Silty alluvium
Slope shape: Convex

Component Properties and Qualities

Depth to bedrock: Very deep (more than 60 inches)
Runoff rate: Negligible

Available water capacity: High (9 to 12 inches)
Shrink-swell potential: Moderate (3 to 6 percent)
Content of organic matter: Moderate (2 to 4 percent)

Component Hydrologic Properties

Flooding frequency: Occasional
Current depth to water table: 12 to 24 inches
Drainage class: Somewhat poorly drained

Typical Profile

Ap—o0 to 4 inches; silty clay
A—4 to 16 inches; silty clay loam
Bw—16 to 60 inches; silt loam

Detailed profile descriptions are given in the
“Classification of the Soils” section. Additional
information is provided in the tables described under
the heading “Soil Properties.”

Minor Components
Carlow and similar soils

Percent of the map unit: 0 to 5 percent

82A—Triplett silt loam, 1 to 3 percent
slopes, rarely flooded

Map Unit Setting
Landform: Stream terraces in river valleys
Component Description
Triplett

Percent of the map unit: 90 percent
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Parent material: Loess over alluvium
Slope shape: Linear

Component Properties and Qualities

Depth to bedrock: Very deep (more than 60 inches)
Runoff rate: High

Available water capacity: High (9 to 12 inches)
Shrink-swell potential: Moderate (3 to 6 percent)
Content of organic matter: Moderate (2 to 4 percent)

Component Hydrologic Properties

Flooding frequency: Rare
Current depth to water table: 6 to 18 inches
Drainage class: Somewhat poorly drained

Typical Profile

Ap—o0 to 8 inches; silt loam

E—8 to 16 inches; silt loam

Bt—16 to 29 inches; silty clay

Btg—29 to 45 inches; silty clay
2BCg—45 to 70 inches; silty clay loam

Detailed profile descriptions are given in the
“Classification of the Soils” section. Additional
information is provided in the tables described under
the heading “Soil Properties.”

Minor Components
Moderately well drained soils
Estimated percent of the map unit: 0 to 5 percent
Fine textured soils

Estimated percent of the map unit: 0 to 5 percent
Parent material: Silty sediments and alluvium

84—Vesser silt loam, occasionally
flooded
Map Unit Setting

Landform: Flood-plain steps in river valleys
Component Description
Vesser

Percent of the map unit: 90 percent
Parent material: Alluvium
Slope shape: Concave

Component Properties and Qualities

Depth to bedrock: Very deep (more than 60 inches)
Runoff rate: Negligible

Available water capacity: High (9 to 12 inches)
Shrink-swell potential: Moderate (3 to 6 percent)
Content of organic matter: Moderate (2 to 4 percent)
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Component Hydrologic Properties

Flooding frequency: Occasional
Current depth to water table: 0 to 12 inches
Drainage class: Poorly drained

Typical Profile

Ap—-0 to 14 inches; silt loam
E—14 to 33 inches; silt loam
Btg—33 to 60 inches; silty clay loam

Detailed profile descriptions are given in the
“Classification of the Soils” section. Additional
information is provided in the tables described under
the heading “Soil Properties.”

Minor Components

Fine textured soils that do not have a light-colored
subsurface layer

Estimated percent of the map unit: 0 to 4 percent
Dockery and similar soils
Estimated percent of the map unit: 0 to 3 percent

Soils that have a thinner dark surface layer than
that of the Vesser soil

Estimated percent of the map unit: 0 to 3 percent

92—cCarlow silty clay, frequently flooded
Map Unit Setting

Landform: Flood plains in river valleys
Component Description
Carlow

Percent of the map unit: 90 percent
Parent material: Alluvium
Slope shape: Linear

Component Properties and Qualities

Depth to bedrock: Very deep (more than 60 inches)
Runoff rate: Negligible

Available water capacity: High (9 to 12 inches)
Shrink-swell potential: High (6 to 9 percent)

Content of organic matter: Moderate (2 to 4 percent)

Component Hydrologic Properties

Flooding frequency: Frequent
Current depth to water table: 0 to 12 inches
Drainage class: Poorly drained

Typical Profile
Ap—oO0 to 11 inches; silty clay
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Bgl—11 to 17 inches; silty clay loam
Bg2—17 to 60 inches; clay
Bg3—60 to 80 inches; clay loam

Detailed profile descriptions are given in the
“Classification of the Soils” section. Additional
information is provided in the tables described under
the heading “Soil Properties.”

Minor Components
Tice and similar soils
Estimated percent of the map unit: 0 to 3 percent
Dockery and similar soils
Estimated percent of the map unit: 0 to 3 percent
Carlow soils that are subject to ponding
Estimated percent of the map unit: 0 to 2 percent
Areas that are frequently flooded

Estimated percent of the map unit: 0 to 2 percent

94—Zook silty clay loam, overwash,
frequently flooded
Map Unit Setting
Landform: Flood plains in river valleys
Component Description
Zook

Percent of the map unit: 97 percent
Parent material: Alluvium
Slope shape: Linear

Component Properties and Qualities

Depth to bedrock: Very deep (more than 60 inches)

Runoff rate: Medium

Available water capacity: High (9 to 12 inches)

Shrink-swell potential: High (6 to 9 percent)

Content of organic matter: Moderately low (1 to 2
percent)

Component Hydrologic Properties

Flooding frequency: Frequent
Current depth to water table: 0 to 12 inches
Drainage class: Poorly drained

Typical Profile

A1—o0 to 4 inches; silty clay loam
A2—4 to 46 inches; silty clay
Bg—46 to 60 inches; silty clay loam

Detailed profile descriptions are given in the
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“Classification of the Soils” section. Additional
information is provided in the tables described under
the heading “Soil Properties.”

Minor Components

Soils that have a thick, light-colored subsurface
layer

Estimated percent of the map unit: 0 to 3 percent
Parent material: Silty alluvium

98—Wabash silty clay, frequently flooded
Map Unit Setting

Landform: Flood plains in river valleys
Component Description
Wabash

Percent of the map unit: 97 percent
Parent material: Alluvium
Slope shape: Linear

Component Properties and Qualities

Depth to bedrock: Very deep (more than 60 inches)
Runoff rate: Negligible

Available water capacity: Moderate (6 to 9 inches)
Shrink-swell potential: Very high (9 to 25 percent)
Content of organic matter: Moderate (2 to 4 percent)

Component Hydrologic Properties

Flooding frequency: Frequent
Current depth to water table: 6 to 12 inches
Drainage class: Poorly drained

Typical Profile

A—-O0 to 26 inches; silty clay
Bg—26 to 80 inches; silty clay

Detailed profile descriptions are given in the
“Classification of the Soils” section. Additional
information is provided in the tables described under
the heading “Soil Properties.”

Minor Components
Soils that are subject to ponding

Estimated percent of the map unit: 0 to 3 percent

99F—Putco-Pits-Dumps complex, 9 to 50
percent slopes

Map Unit Setting

Landform: Till plains
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Component Description
Putco

Percent of the map unit: 73 percent
Parent material: Mine spoil or earthy fill

Component Properties and Qualities

Depth to bedrock: Very deep (more than 60 inches)
Runoff rate: Very high

Available water capacity: Moderate (6 to 9 inches)
Shrink-swell potential: High (6 to 9 percent)
Content of organic matter: Low (0.5 to 1.0 percent)

Component Hydrologic Properties

Flooding: None
Current depth to water table: More than 6 feet
Drainage class: Well drained

Typical Profile

A—aO0 to 4 inches; silty clay
C—4 to 80 inches; channery silty clay

Detailed profile descriptions are given in the
“Classification of the Soils” section. Additional
information is provided in the tables described under
the heading “Soil Properties.”

Pits

Percent of the map unit: 22 percent
» This component consists of open pits from which
limestone has been removed.

Dumps

Percent of the map unit: 5 percent
» This component consists of unreclaimed areas of

discarded mine spoil and earthfill derived from
limestone and shale.

99002—O0rthents, borrow areas, clayey

Component Description

» This map unit consists of excavated areas from
which soil material has been removed for a variety of
uses.

99005—O0rthents, landfill

Component Description

» This map unit consists of areas used as sanitary
landfills. The landfills are either completed or in
progress, and the soils are either reclaimed or in the
process of being reclaimed.

M-W—Miscellaneous water

Component Description

» This map unit consists of small manmade areas that
are used primarily for water treatment applications.

W—Water

Component Description

» This map unit consists of naturally occurring basins
of surface water, such as perennial rivers and creeks.
It also includes manmade lakes and ponds that are
larger than 5 acres.
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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 to
prevent 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 behavioral
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 for 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 recreational 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 that is in
harmony with nature.

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.

Interpretive Ratings

The interpretive tables in this survey rate the soils
in the survey area for various land uses. Many of the

tables identify the limitations that affect specified
uses and indicate the severity of those limitations.
The ratings in these tables are both verbal and
numerical.

Rating Class Terms

Rating classes are expressed in the tables in terms
that indicate the extent to which the soils are limited or
not limited by all of the soil features that affect a
specified use. Terms for the limitation classes are not
limited, slightly limited, moderately limited, limited, and
very limited. In certain tables the soils are rated as
improbable, possible, or probable sources of specific
materials used for construction purposes.

Numerical Ratings

Numerical ratings in the tables indicate the severity
of individual limitations. They also indicate the overall
degree to which a soil is limited or not limited for a
specific use. The numerical ratings are shown as
decimal fractions ranging from 0.00 to 1.00. Limitation
classes are assigned as follows:

NOt IMItEd ..o 0.00
Slightly limited ........cccooveveieeiie e 0.01 t0 0.30
Moderately limited ........ccccccevvevireiiinenns 0.31 to 0.60
LIMited .....ooieiiieie e 0.61 to 0.99
Very imited......coocvveeiiee e 1.00

The numerical ratings used to express the severity
of individual limitations indicate gradations between
the point at which a soil feature has the greatest
negative impact on the use and the point at which the
soil feature is not a limitation.

In tables that use limitation class terms, such as
very limited or limited, the limitation class terms and
numerical ratings are shown for each limiting soil
feature listed. As many as three soil features may be
listed for each map unit component. The overall
limitation rating for the component is based on the
most severe limitation.
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Crops and Pasture

General management needed for crops and
pasture is suggested in this section. Prime farmland is
described, the estimated yields of the main crops and
pasture plants are listed, and the system of land
capability classification used by the Natural
Resources Conservation Service is explained.

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

The soils in Livingston County have good potential
for sustained production of food. Crops are harvested
from about 230,000 acres in the county. However, not
all of the cropland and pastureland in Livingston
County is adequately managed to meet conservation
needs. Cropland that is not adequately treated is
mostly in upland areas that are being farmed in a
manner that results in excessive water erosion. Some
of the marginal cropland used for row crops should be
converted to pasture and hayland. Erosion on most of
the cropland can be held to a tolerable level by using a
system of conservation practices designed for specific
sites.

The loss of cropland resulting from highway
construction and urban development has been slight
in Livingston County. It is primarily limited to the
Chillicothe area and areas along Highways 36 and 65.

The primary soil management concern in all areas
that have slopes of more than 2 percent is water
erosion. Areas that are used for row crops or are
overgrazed are particularly susceptible. Soils that
have slopes of less than 2 percent have other
limitations, resulting from wetness, that affect some
agricultural uses.

Loss of the surface layer through erosion is
damaging for two reasons. First, productivity is
reduced as the surface layer is lost and part of the
subsoil is incorporated into the plow layer. Loss of the
surface layer is especially damaging on soils that have
a clayey subsoil, such as Grundy, Greenton, Lagonda,
and Lamoni soils. Water erosion also reduces the
productivity of soils that tend to be droughty because
they have bedrock within a depth of 40 inches.
Locksprings soils are examples. Second, water
erosion on farmland results in the sedimentation of
streams, lakes, and ponds. Controlling water erosion
minimizes the pollution of streams by sediment and
improves the quality of water for municipal and
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recreational uses and for fish and other wildlife. It also
prolongs the useful life of ponds and lakes by
preventing them from filling with sediment.

Seedbed preparation and tillage are difficult in
areas where the clayey subsoil has been exposed by
erosion. These areas occur in Greenton, Grundy,
Lagonda, and Lamoni soils.

Erosion-control practices provide a protective
surface cover, reduce the runoff rate, and increase the
rate of water infiltration. Using a cropping system that
keeps a cover of vegetation or crop residue on the soil
can hold erosion losses to a minimum without
reducing the productive capacity of the soils. Growing
grasses and legumes for pasture and hay is effective
in controlling erosion. Using legumes, such as clover
and alfalfa, in the crop rotation improves tilth and
provides nitrogen for the subsequent crop.

Terraces reduce the length of slopes. They also
reduce the runoff rate and the hazard of erosion.
Conventional broad-base terraces are most practical
in areas of upland soils that are not eroded and that
have long, smooth, gently sloping and moderately
sloping side slopes. Special construction and
management techniques are necessary if terrace
systems are installed in most of the strongly sloping
areas of Caleb, Lamoni, and Greenton soils.
Construction of narrow-base terraces reduces the
steepness of the slope in these areas. Construction of
conventional terraces, however, actually increases the
slope and makes additional erosion-control practices
crucial. In these areas, cropping systems that provide
substantial vegetative cover are needed to control
erosion unless conservation tillage is practiced and
large amounts of residue are used. Soil loss in
moderately steep areas of Lagonda and Greenton
soils is severe if these soils are cultivated for row
crops. Minimizing tillage on sloping soils and leaving
large quantities of crop residue on the surface
increase the rate of water infiltration and reduce the
runoff rate and the hazard of water erosion. These
practices can be adapted to many of the soils in the
survey area, but they are less likely to be successful in
areas of eroded soils that have a clayey surface layer.
Special management techniques may be required in
areas of Greenton, Grundy, Lagonda, and Lamoni
soils where the clayey subsoil is exposed.

Soil fertility is relatively low in most of the eroded
soils and most of the moderately deep soils in the
survey area. All soils, however, require additional plant
nutrients for optimum production. Most soils in the
survey area are moderately acid or slightly acid in the
upper part of the root zone. In these soils, applications
of agricultural lime are needed for optimum growth of
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cultivated crops and pasture. The Cooperative
Extension Service can help in determining the kinds
and amounts of fertilizer and lime to be applied.

Soil tilth is an important factor affecting the
germination of seeds and the infiltration of water into
the soil. Returning crop residue to the soil or regularly
adding other organic material improves soil tilth.

Most of the upland soils in the survey area have a
dark surface layer of silt loam or silty clay loam that
has a medium or high content of organic matter.
Generally, the structure of these soils becomes
weaker as a result of tillage and compaction. Intense
rainfall can cause crusting of the surface. The crust is
hard when dry. It reduces the rate of water infiltration
and increases the runoff rate. Regular additions of
crop residue, manure, and other organic material can
improve soil structure and tilth. Fall tillage is common
in the survey area but is a poor conservation practice
on most upland soils. Most of the cropland in the
uplands is in areas of sloping soils that are subject to
further erosion if they are tilled in the fall.

Tilth is a problem in areas of the clayey Zook,
Wabash, and Carlow soils because these soils often
stay wet until late in the spring. If they are tilled when
wet, they tend to become cloddy. The cloddiness
makes preparing a seedbed difficult. Tilling Carlow,
Wabash, and Zook soils in the fall generally helps to
prevent the deterioration of tilth.

The cultivated crops most commonly grown in the
county are corn soybeans, grain sorghum, and
small grain. Winter wheat is the most common small
grain crop, but oats are also grown. Double-cropping is
an alternative cropping system. For example,
soybeans can be planted directly into wheat stubble.
Maintaining a large amount of residue on the surface
helps to protect the soil from water erosion.
Limitations that can affect double-cropping include
inadequate soil moisture and inadequate time for
soybean maturation before frost.

Pasture and hay crops suited to Livingston 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 with bromegrass,
orchardgrass, fescue, or timothy for hay and pasture.
Birdsfoot trefoil is used in mixtures that include
bromegrass, orchardgrass, fescue, and bluegrass for
pasture.

Warm-season native grasses adapted to the survey
area are big bluestem, little bluestem, indiangrass,
and switchgrass. These grasses grow well during the
hot summer months. Warm-season grasses require
different management techniques for establishment
and grazing than cool-season grasses.
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Alfalfa is best suited to deep, moderately well
drained soils, such as Weller and Chillicothe soils.
Other legumes and all grasses grow well on most of
the upland soils in the survey area. The bottom-land
soils in the survey area that are subject to occasional
flooding and that stay wet for long periods are not
suited to some grasses. Examples are Carlow,
Wabash, and Zook soils. These soils are better suited
to short-season summer annuals than to grasses.

Prime Farmland

Prime farmland is one of several kinds of important
farmland defined by the U.S. Department of
Agriculture. It is of major importance in meeting the
Nation’s short- and long-range needs for food and
fiber. Because the supply of high-quality farmland is
limited, the U.S. Department of Agriculture recognizes
that responsible levels of government, as well as
individuals, should encourage and facilitate the wise
use of our Nation’s prime farmland.

Prime farmland, as defined by the U.S. Department
of Agriculture, is land that has the best combination of
physical and chemical characteristics for producing
food, feed, forage, fiber, and oilseed crops and is
available for these uses. It could be cultivated land,
pastureland, forestland, or other land, but it is not
urban or built-up land or water areas. The soil
gualities, growing season, and moisture supply are
those needed for the soil to economically produce
sustained high yields of crops when proper
management, including water management, and
acceptable farming methods are applied. In general,
prime farmland has an adequate and dependable
supply of moisture from precipitation or irrigation, a
favorable temperature and growing season,
acceptable acidity or alkalinity, an acceptable salt and
sodium content, and few or no rocks. It is permeable
to water and air. It is not excessively erodible or
saturated with water for long periods, and it either is
not frequently flooded during the growing season or is
protected from flooding. Slope ranges mainly from 0 to
6 percent. More detailed information about the criteria
for prime farmland is available at the local office of the
Natural Resources Conservation Service.

About 178,746 acres in the survey area, or 52
percent of the total acreage, meets the soil
requirements for prime farmland.

A recent trend in land use in some parts of the
survey area has been the loss of some prime farmland
to industrial and urban uses. The loss of prime
farmland to other uses puts pressure on marginal
lands, which generally are more erodible, droughty,
and less productive and cannot be easily cultivated.
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Figure 7.—Corn shocks in an area of Lagonda silty clay loam, 2 to 5 percent slopes, eroded.

The map units in the survey area that are
considered prime farmland are listed in fable 5] This
list does not constitute a recommendation for a
particular land use. On some soils included in the list,
measures that overcome a hazard or limitation, such
as flooding, wetness, and droughtiness, are needed.
Onsite evaluation is needed to determine whether or
not the hazard or limitation has been overcome by
corrective measures. The extent of each listed map
unit is shown in table 4. The location is shown on the
detailed soil maps. Some of the soil qualities and
properties that affect use and management are
described under the heading “Detailed Soil Map Units.”

Yields per Acre

The average yields per acre that can be expected
of the principal crops under a high level of
management are shown in 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 land capability classification of
map units in the survey area also is shown in the
table.

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 also are
considered.

The management needed to obtain the indicated
yields of the various crops depends on the kind of soll
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 ensures
the smallest possible loss.

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

Crops other than those shown in table 6 are grown
in the survey area, but estimated yields are not listed
because the acreage of such crops is small. The local
office of the Natural Resources Conservation Service
or of the Cooperative Extension Service can provide
information about the management and productivity of
the soils for those crops.
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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
criteria used in grouping the soils do not include major
and generally expensive landforming that would
change slope, depth, or other characteristics of the
soils, nor do they include 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
forestland or for engineering purposes.

In the capability system, soils are generally
grouped at three levels—capability class, subclass,
and unit (USDA, 1961). Only class and subclass are
used in this survey.
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Capability classes, the broadest groups, are
designated by the numbers 1 through 8. The numbers
indicate progressively greater limitations and narrower
choices for practical use. The classes are defined as
follows:

Class 1 soils have slight limitations that restrict their
use.

Class 2 soils have moderate limitations that restrict
the choice of plants or that require moderate
conservation practices.

Class 3 soils have severe limitations that restrict
the choice of plants or that require special
conservation practices, or both.

Class 4 soils have very severe limitations that
restrict the choice of plants or that require very careful
management, or both.

Class 5 soils are subject to little or no erosion but
have other limitations, impractical to remove, that
restrict their use mainly to pasture, forestland, or
wildlife habitat.

Figure 8.—Dairy cattle in a pastured area of Lagonda silty clay loam, 5 to 9 percent slopes, eroded. The forested area in the
background is Locksprings silty clay loam, 9 to 30 percent slopes.
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Class 6 soils have severe limitations that make
them generally unsuitable for cultivation and that
restrict their use mainly to pasture, forestland, or
wildlife habitat.

Class 7 soils have very severe limitations that make
them unsuitable for cultivation and that restrict their
use mainly to grazing, forestland, or wildlife habitat.

Class 8 soils and miscellaneous areas have
limitations that preclude commercial plant production
and that restrict their use to recreational purposes,
wildlife habitat, watershed, or esthetic purposes.

Capability subclasses are soil groups within one
class. They are designated by adding a small letter, e,
w, S, or ¢, to the class numeral, for example, 2e. The
letter e shows that the main hazard is the risk of
erosion unless close-growing plant cover is
maintained; w shows that water in or on the soll
interferes with plant growth or cultivation (in some
soils the wetness can be partly corrected by artificial
drainage); s shows that the soil is limited mainly
because it is shallow, droughty, or stony; and c, used
in only some parts of the United States, shows that
the chief limitation is climate that is very cold or very
dry.

In class 1 there are no subclasses because the
soils of this class have few limitations. Class 5
contains only the subclasses indicated by w, s, or ¢
because the soils in class 5 are subject to little or no
erosion. They have other limitations that restrict their
use to pasture, forestland, wildlife habitat, or
recreation.

The capability classification of map units in this

survey area is given in gable 6

Pasture and Hayland Suitability Groups

The soils in Livingston County are assigned to a
pasture and hayland group according to their
suitability for pasture management.

Many different pasture and hayland suitability
groups are in the survey area. Over time, the
combination of plants best suited to a particular soil
and climate has or will become dominant. Plant
communities are not static but vary slightly from year
to year and from place to place.

The relationship between soils and vegetation was
ascertained during this survey. Thus, pasture and
hayland suitability groups generally can be
determined directly from the soil map. Soil properties
that affect moisture supply and plant nutrients have
the greatest influence on the productivity of each plant
species. Soil reaction, salt content, and a seasonal
high water table also are important. The “Field Office
Technical Guide,” which is available at local offices of
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the Natural Resources Conservation Service, can
provide specific information about pasture and
hayland suitability groups.

shows, for each soil, the assigned pasture
and hayland suitability group. Specific concerns and
recommendations for pasture and hayland
management for each group are described in the
following paragraphs.

Group WLB—Wet Loamy Bottom. A seasonal
high water table and flooding are the main
management concerns. Plants should be selected
accordingly. A seedbed can be easily prepared. A
drainage system can improve the growth of deep-
rooted species. The hazard of flooding should be
considered when a grazing system is designed.

Group WCB—Wet Clayey Bottom. Wetness and
flooding are the main management concerns. The
soils in this group are poorly suited to hay. The hazard
of flooding should be considered when a grazing
system is designed. Maintaining stands of desirable
species is difficult in depressional areas. A drainage
system can improve the growth of deep-rooted
species.

Group WCU—Wet Clayey Upland. Wetness is the
main management concern. Maintaining stands of
desirable species is difficult in depressional areas. A
drainage system can improve the growth of deep-
rooted species.

Group WLO—Wet Loamy Overflow. Wetness and
flooding are the main management concerns. A
seedbed can be easily prepared. A drainage system
can improve the growth of deep-rooted species. The
hazard of flooding should be considered when a
grazing system is designed.

Group LyO—Loamy Overflow. Flooding is the
main management concern. The hazard of flooding
should be considered when a grazing system is
designed.

Group LyU—Loamy Upland. No serious concerns
affect pasture and hayland management. Erosion is a
hazard in newly seeded areas. Timely seedbed
preparation is needed to ensure a good ground cover.

Group CyU—Clayey Upland. Pasture and hay
crops are effective in controlling erosion. Erosion
during seedbed preparation is the main concern.
Timely tillage and a quickly established ground cover
reduce the hazard of erosion. The forage species that
are tolerant of wetness grow best. The production of
deep-rooted legumes is limited because of wetness
and a restricted rooting depth.

Group GrU—Gravelly Upland. The soils in this
group generally are not suited to cultivated crops.
Droughtiness and erosion are the main management
concerns. Seedbeds should be prepared on the
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contour. Timely seedbed preparation helps to ensure
rapid plant growth and a protective ground cover.

Group MDU—Moderately Deep Upland. Shallow-
rooted species that are tolerant of droughtiness should
be selected for planting. Erosion is a serious hazard in
newly seeded areas. Timely tillage and a quickly
established ground cover reduce the hazard of
erosion.

Group WtP—Wet Pan. The species that are
tolerant of wetness grow best. A dense layer in the
subsoil can restrict the rooting depth and result in
insufficient soil moisture in dry years. Erosion during
seedbed preparation is the main concern. Timely
tillage and a quickly established ground cover reduce
the hazard of erosion.

Group LyP—Loamy Pan. A few small areas of this
group are used for cultivated crops, and some areas
are wooded. A dense layer in the subsoil can restrict
the rooting depth and result in insufficient soil
moisture in dry years. Erosion during seedbed
preparation is a hazard. Seedbeds should be prepared
on the contour. Timely tillage and a quickly established
ground cover reduce the hazard of erosion.

Group GrO—Gravelly Overflow. Most areas of
this group have been cleared of trees and are used for
pasture and hay. Proper stocking rates, pasture
rotation, timely deferment of grazing, and restricted
use during periods of flooding help to keep the pasture
in good condition.

Group GrP—Gravelly Pan. If the soils in this group
are used for improved pasture, chert on the surface
hinders tillage. Because of seasonal droughtiness,
timely planting is needed to ensure an adequate
stand. Erosion is a hazard in newly seeded areas.
Timely seedbed preparation helps to ensure a
protective ground cover.

Group ShU—Shallow Upland. Most areas of this
group are used for native pasture and are best suited
to shallow-rooted species. In some areas tillage is
nearly impossible. Broadcast seeding may be
necessary. The slope and rock outcrop can hinder
mowing in places.

Group SyO—Sandy Overflow. The soils in this
group tend to be droughty because they are
excessively drained, but they are also subject to
flooding. Plants should be selected accordingly. A
seedbed can be easily prepared. The flooding and the
droughtiness should be considered when a grazing
system is designed. Because the soils are subject to
flooding and droughtiness at different times, a flexible
grazing system is needed.

Group GNS—Generally Not Suited. The soils in
this group generally are not suited to pasture and hay.
The suitability for forage species and the use of
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equipment are limited by the slope, a high content of
rock fragments, or both.

Forest Productivity and
Management

Douglas C. Wallace, forester, Natural Resources Conservation
Service, helped prepare this section.

Approximately 23,410 acres in Livingston County;,
or about 7 percent of the survey area, is forested,
according to 1986 woodland survey estimates by the
Missouri Department of Conservation. Upland
woodland tracts in the county are primarily small,
irregular, private holdings of 10 to 50 acres and are
essentially unmanaged (Geissman and others, 1986).
In areas on the flood plains, forests are restricted to
long narrow bands bordering streams and rivers.

Tree species and growth rates in the county vary,
depending on soil properties, site characteristics, and
past management activities.

Soil properties that affect the growth of trees
include reaction (pH), fertility, drainage, texture,
structure, and soil depth. The soil also serves as a
reservoir for moisture, provides an anchor for roots,
and supplies essential plant nutrients. Soils that do not
have extremes of these properties and have an
effective rooting depth of more than 40 inches allow
the best growth for wood production.

Site characteristics that affect tree growth include
aspect, slope, and topographic position. These site
characteristics influence the amount of available
sunlight, air drainage, soil temperature, soil moisture,
and relative humidity. Typically, north and east aspects
and the lower slope positions, which are cooler and
have better moisture conditions than other sites, are
the best upland sites for tree growth. The most
productive soils on bottom land are generally areas of
deep, moderately well drained, occasionally flooded
soils.

Management activities can influence woodland
productivity and should be aimed at eliminating factors
causing tree stress. Generally, these activities include
thinning overstocked young stands; harvesting old,
mature trees; eliminating destructive fire; and
preventing grazing. Fire and grazing have very
negative impacts on forest growth and quality.
Although forest fires are no longer a major problem in
the county, about 50 percent of the woodland is still
subject to grazing. Grazing destroys the leaf layer on
the surface, compacts the soil, and destroys or
damages tree seedlings. Woodland sites that are
protected from livestock and fire have the highest
potential for optimum timber production.
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Gosport, Locksprings, and Greenton soils are
associated with the largest acreage of upland forests
[fig. 9)] Typical species include post oak, black oak,
and shagbark hickory. Undisturbed areas of Greenton
soils are the most productive.

Along the major watercourses, Wabash, Zook,
Carlow, Tice, and Dockery soils support bottom-land
hardwoods adapted to saturated or flooded soil
conditions. Many areas of these soils have been
cleared for crop production. The remaining wooded
sites typically support silver maple, hackberry,
American elm, swamp white oak, sycamore,
cottonwood, pecan, and pin oak. Bur oak, shellbark
hickory, and walnut are common on bottom land along
the smaller streams and on the higher terraces along
the major streams. These sites have a high potential
for excellent forest growth.

Special-use tree plantings (Christmas trees, nut
trees, and fuelwood trees) can be successful if
adapted species are used. Christmas tree plantings
can be established on any soil that is not poorly
drained or very poorly drained. Suitable tree species
in Livingston County include Scotch pine, Austrian
pine, white pine, and Douglas-fir. Nut trees, such as
eastern black walnut and native pecan, can be grown
in the survey area. Black walnut is best suited to deep,
loamy soils on bottom land, such as Sandover and
Triplett soils. Pecan trees should only be planted in
somewhat poorly drained areas on bottom land that
are subject to occasional or frequent flooding. Other
soils are also suited but may be less productive.
Planting trees for fuelwood is also feasible in
Livingston County if fast-growing trees are used. The
species that are most suitable for this purpose are
green ash, black locust, sycamore, and silver maple.

The tables described in this section can help forest
owners or managers plan the use of soils for wood
crops. They show the potential productivity of the soils
for wood crops and rate the soils according to the
limitations that affect various aspects of forest
management.

Forest Productivity

In the potential productivity of merchantable
or common trees on a soil is expressed as a site index
and as a volume number. The site 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 forest managers generally favor in intermediate or
improvement cuttings. They are selected on the basis
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of growth rate, quality, value, and marketability. More
detailed information regarding site index is available in
the “National Forestry Manual,” which is available in
local offices of the Natural Resources Conservation
Service or through the Agency’s Website.

The volume of wood fiber, a number, is the yield
likely to be produced by the most important tree
species. This number, expressed as cubic feet per
acre per year and calculated at the age of culmination
of the mean annual increment (CMAI), indicates the
amount of fiber produced in a fully stocked, even-
aged, unmanaged stand.

Trees to manage are those that are preferred for
planting, seeding, or natural regeneration and those
that remain in the stand after thinning or partial
harvest.

Forest Management

In and Pb] interpretive ratings are given
for various aspects of forest management. The ratings
are both verbal and numerical. Rating class terms
indicate the extent to which the soils are limited by all
of the soil features that affect the specified aspect of
forest management. Not limited indicates that the soil
has features that are very favorable for the specified
aspect of management. Good performance and very
low maintenance can be expected. Slightly limited
indicates that the soil has features that are favorable
for the specified aspect of management. The
limitations are minor and can be easily overcome.
Good performance and low maintenance can be
expected. Moderately limited indicates that the soil has
features that are moderately favorable for the specified
aspect of management. The limitations can be
overcome or minimized by special planning, design, or
installation. Fair performance and moderate
maintenance can be expected. Limited indicates that
the soil has one or more features that are significant
limitations for the specified aspect of management.
The limitations can be overcome, but overcoming
them generally requires special design, special
planning, soil reclamation, specialized equipment, or
other procedures that may result in additional
expense. Fair performance and moderate or high
maintenance can be expected. Very limited indicates
that the soil has one or more features that are
unfavorable for the specified aspect of management.
The limitations generally cannot be overcome without
major soil reclamation, special design, specialized
equipment, or other expensive procedures. Poor
performance, unsafe conditions, or high maintenance
can be expected.
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Figure 9.—Trees can provide a cash crop. These trees are in an area of Locksprings soils.

Numerical ratings in the tables indicate the severity
of individual limitations. The numerical ratings are
shown as decimal fractions ranging from 0.00 to 1.00.
Limitation classes are assigned as follows:

NOt IMIted ......oveeiiiiiee e 0.00
Slightly limited ... 0.01 to 0.30
Moderately limited ............cocevveeneeneenn. 0.31 to 0.60
Limited .....ccooviiieicece e 0.61 to 0.99
Very lImited ......ooovveienieie e 1.00

The numerical ratings used to express the severity
of individual limitations indicate gradations between
the point at which a soil feature has the greatest
negative impact on the use and the point at which the
soil feature is not a limitation.

Limitation class terms and numerical ratings are
shown for each limiting soil feature listed. As many as
three soil features may be listed for each component.
The overall limitation class for the component is based
on the most severe limitation.

The paragraphs that follow indicate the soll
properties considered in rating the soils for forest

management factors. More detailed information about
the criteria used in the ratings is available in the
“National Forestry Manual,” which is available in local
offices of