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THIS SOIL SURVEY

Turn to *‘Index to Soil Map Units'*
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page where thai map unit is described.

See ‘|Summary of Tables"l(following the
6_ Contents) for location of additional data
on a specific soil use.
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Consult for parts of the publication that will meet your specific needs.

This survey contains useful information for farmers or ranchers, foresters or
7. agronomists; for planners, community decision makers, engineers, developers,
builders, or homebuyers; for conservationists, recreationists, teachers, or

students; to specialists in wildlife management, waste disposal, or pollution control,



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

Major fieldwork for this soil survey was performed in the period 1972-77. Soil
names and descriptions were approved in 1978. Unless otherwise indicated,
statements in this publication refer to conditions in the survey area in 1978,
This survey was made cooperatively by the Soil Conservation Service; the
Indiana Department of Natural Resources, Soil and Water Conservation
Committee; and the Purdue University Agricultural Experiment Station. It is part
of the technical assistance furnished to the Clinton County Soil and Water
Conservation District. Financial assistance was provided by the Clinton County
Commissicners and the Indiana Department of Natural Resources.

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.
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foreword

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

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

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

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

Buell M. Ferguson
State Conservationist
Soil Conservation Service
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CLINTON COUNTY, located in the central part of
Indiana, covers 260,480 acres, or about 407 square
miles. The population is about 32,000. Frankfort is the
county seat.

Clinton County is a generally flat plain dissected by
creeks, streams, and drainageways. It has low relief and
few abrupt changes in topography. The northwestern
part of the county is rolling. The elevation ranges from
650 feet above sea level (where the Middle Fork of
Wildcat Creek flows west into Tippecanoe County) to
940 feet (about two miles southeast of Kirklin along the
Boone County line).

Most of the soils of Clinton County are farmed. Grain
is the principal crop. Hogs are raised in the county. Much
of the county has poor natural drainage and needs
subsurface or surface drainage, or both.

Industry in Frankfort, in Lafaystte in Tippecance
County, and in Kokomo in Howard County provides
employment for that part of the laber force not engaged
in agriculture.

Wells are the main source of water in Clinton County.
The principal source of ground water is sand and gravel
layers in the glacial till. Part of the preglacial Teays River
system in the southern part of the county supplies well
water for Frankfort’s industrial and municipal use.

Three federal highways pass through Clinton County.
Interstate Highway 65 and U.3. Highway 52 cross the
southwestern corner of the county. U.S. Highway 421
crosses the county from southeast to northwest. Several

miles of state highways cross the county. Most county
roads are on section or half-section lines and are paved.
There are a few small private airstrips in'the county,
and a small municipal airport is west of Frankfort.
Frankfort is served by three railway lines. Most of the
other towns in the county are served by one railroad.

climate

Prepared by the National Climatic Center, Asheville, North Caralina.

Clinton County is cold in winter and quite hot in
summer. Winter precipitation, frequently snow, results in
substantial accumulation of soil moisture by spring and

_ minimizes drought during summer on most soils. Normal

annual precipitation is adequate for all crops that are
suited to the temperature and length of growing season

in .

Table 1igives data on temperature and precipitation
for the survey area as re Frankfort, Indiana in
the period 1951 to 1975] Table 2 |[shows probable dates
of the first freeze in fall and the last freeze in spring.
Table 3 provides data on length of the growing season.

winter the average temperature is 28 degrees F,
and the average daily minimum temperature is 19
degrees. The lowest temperature on record, which
oceurred at Frankfort on January 28, 1963, is -23
degrees. In summer the average temperature is 72
degrees, and the average daily maximum temperature is




B2 degrees. The highest recorded temperature, which
occurred on JJuly 4, 1954, is 102 deg,

Growing degree days are shown ii table 1| They are
equivalent to “heat units.” During th , growing
degree days accumulate by the amount that the average
temperature each day exceeds a base temperature (40
degrees F). The normal monthly accumulation is used to
schedute single or successive plantings of a crop
between the last freeze in spring and the first freeze in
falt.

The total annual precipitation is 39 inches. Of this, 24
inches, or 82 percent, usually falls in April through
September, which includes the growing season for most
crops. In 2 years out of 10, the rainfall in April through
September is less than 20 inches. The heaviest 1-day
rainfall during the period of record was 4.02 inches at
Frankfort on May 24, 1971. Thunderstorms occur on
about 45 days each year, and most occur in summer.

Average seasonal snowfall is 25 inches. The greatest
snow depth at any one time during the period of record
was 16 inches. On an average of 17 days, at least 1 inch
of snow is on the ground. The number of such days
varies greatly from year o year.

The average relative humidity in midafternoon is about
65 percent. Humidity is higher at night, and the average
at dawn is about 85 percent. The sun shines 70 percent
of the time possible in summer and 45 percent in winter.
The prevailing wind is from the southwest. Average
windspeed is highest, 12 miles per hour, in March.

Tornadoes and severe thunderstorms occur
occasionally. These storms are usually local and of short
duration and cause damage in a variable pattern.

how this survey was made

Soil scientists made this survey to learn what soils are
in the survey area, where they are, and how they can be
used. They observed the steepness, length, and shape
of slopes; the size of streams and the general pattern of

drainage; the kinds of native plants or crops; and the
kinds of rock. They dug many holes to study soil profiles.
A profile is the sequence of natural layers, or horizons, in
a soil. It extends from the surface down into the parent
material, which has been changed very little by leaching
or by plant roots.

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

The areas shown on a s0il map are called map units.
Most map units are made up of one kind of soil. Some
are made up of two or more kinds. The map units in this
survey area are described under “General s0il map
units” and “Detailed soil map units.”

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

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



general soil map units

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

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

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

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

Each map unit is rated for cuftivated crops, speciaity
crops, woodiand, urban uses, and recrealion areas.
Cultivated crops are those grown extensively in the
survey area. Specialty crops are the vegetables and
fruits that generally require intensive management.
Woodland refers to areas of native or introduced trees.
Urban uses include residential, commercial, and
industrial developments. Intensive recreation areas are
campsites, picnic areas, ballfields, and other areas that
are subject to heavy foot traffic.

The names, descriptions, and delineations of map
units on the general sail map of this county do not
always agree or coincide with those in surveys of
adjoining counties published earlier. This difference is
partialty the result of changes in concepts of soil series
and in the application of the soil classification system.
Other differences stem from differences in the
proportions of soils in map units made up of two or three

series. Still other differences are caused by the range in
slope allowed within the map units of adjoining surveys.
Also, a map unit in this county or adjacent counties is
sometimes too small 1o be delineated.

1. Drummer-Raub

Nearly level, poorly drained and somewhat poorly
drained, sifty soils; on il plains

The soils of this map unit are on broad, nearly level till
lains characterized by swell and swale topography (fig.
Drainage is mostly through ditches which empty into
streams outside of the map unit. Slopes range from 0 to
2 percent.

This map unit makes up about 9 percent of the county.
It is about 45 percent Drummer soils, 30 percent Raub
soils, and 25 percent soils of minor extent.

Drummer soils are in broad depressions and swales
and along narrow drainageways. They have a black silty
clay loam surface layer and a dark gray, gray, and
yellowish brown, mottled, silty clay loam, siit loam, and
loam subsoail.

Raub soils are on rises. They have a very dark brown
silt loam surface layer and a yellowish brown and light
olive brown, mottled, silty clay loam and clay loam
subsoil.

The soils of minor extent in this map unit are the well
drained Parr soils on knobs and breaks along
drainageways; the moderately well drained Dana and
Proctor soils on rises and knobs; the somewhat poorly
drained Brenton soils on slight rises; and the very poorly
drained Mahalasville soils along drainageways and in
broad depressions.

About 100 percent of the soils in this map unit are
used for grain crops, pasture, or hay. Corn and soybeans
are the main crops. Small areas are used for hay or
pasture.

The sails in this map unit are well suited to corn and
soybeans. Much of the corn is used to feed the many
hogs that are raised in this area. Although wetness is a
limitation for farming, adequate drainage has been
established in most areas by the use of subsurface
drains and open ditches.

The soils of this map unit are poorly suited to sanitary
facilities and building site development because of
wetness.



Soil survey

Pattern of soils and the underlying material in the Ragsdale-Fincastle map unit.



Clinton County, Indiana

2. Ragsdale-Fincastle

Nearly level, very poorly drained and somewhat poorly
drained, silty soils; on tifl plains

The soils of this map unit are on broad, level till plains
characterized by swell and swale topographyw
Drainage is mostiy through ditches which empty nto
Potato Creek. Slopes range from 0 to 2 percent.

This map unit makes up about 10 percent of the
county. It is about 45 percent Ragsdale soils, 36 percent
Fincastle soils, and 19 percent soils of minor extent.

Ragsdale soils are in broad depressions and swales
and along narrow drainageways. They have a very dark
gray silt loam surface layer and a dark gray and grayish
brown, mottled, silty clay loam subsoil

Fincastle soils are on rises. They have a brown silt
loam surface layer and a light brownish gray and
yellowish brown, mottled, silt loam, silty clay loam, and
clay loam subsoil.

The scils df minor extent in this map unit are the
somewhat poorly drained Reesville soils on broad flats
and slight rises; the moderately well drained Xenia and
well drained Russell soils on knobs and breaks along
drainageways; and the very poorly drained Mahalasville
soils along drainageways and in broad depressions.

About 95 percent of this map unit has been cleared.
These soils are used for corn, soybeans, small grain,
and pasture|(fig. 3)] Corn and soybeans are the main
crops. Some wheat is grown. Only a small percentage of
the soils in this map unit are used for hay and pasture.
Much of the corn is used to feed the many hogs that are
raised in this area. Although wetness is a limitation for
farming, adequate drainage has been established in
most areas by the use of subsurface draing and open
ditches.

The soits of this map unit are poorly suited to sanitary
facilities and building site development because of
wetness.

3. Cyclone-Fincastle-Crosby

Nearly leve! and gently sloping, poorly drained and
somewhat poorly drained, silty soils; on il plains

The soils of this map unit are on broad, nearly level till
plains characterized by swell and swale topography (fig.
Drainage is mostly through ditches which empty into
Sugar Creek, Kilmore Creek, and Wildcat Creek. Slopes
range from O to 3 percent.

Nearly level, dark colored Ragsdale silt loam and light colored Fincastle silt loam recently plantad to corn.



This map unit makes up about 29 percent of the
county. It is about 39 percent Cyclone soils, 25 percent
Fincastle soils, 15 percent Crosby soils, and 21 percent
soils of minor extent.

Cylone soils are in broad depressions and swales and
along narrow drainageways. They have a very dark gray
silt loam surface layer and a dark gray, grayish brown,
and yellowish brown, mottled, silty clay loam and loam
subsoil.

Fincastle soils are on rises. They have a brown silt
loam surface layer and a yellowish brown, mottled, silty
clay loam and clay loam subsoil.

Crosby soils are on higher-lying rises. They have a
brown, silt loam surface layer and a yellowish brown,
mottled, silty clay loam, clay loam, and loam subsaoil.

The soils of minor extent in this map unit are the well
drained Miami soils on knobs and breaks along
drainageways; the poorly drained Patton soils in potholes
and along drainageways; and Starks soils on slight rises.

About 90 percent of this map unit has been cleared.
Corn, soybeans, and grain crops are grown. A small
acreage is used for hay and pasture. Much of the corn is
used to feed the many hogs that are raised in the area.
Although wetness is a limitation for farming, adequate
drainage has been established in most areas by the use
of subsurface drains and open ditches.

These soils are poorly suited to sanitary facilities and
building site development because of wetness.

Soil survey

Figure 4.1+Pattern of soils and the underlying material in the Cyclone-Fincastle-Crosby map unit,

4. Sable-Drummer
Nearly level, poorly drained, silty soils; on tll plains

The soils of this map unit are on till plains
characterized by broad depressions. Ciainage is through
ditches which empty into Sugar Creek and Wildcat
Creek. Slopes range from 0 to 2 percent.

This map unit makes up about 5 percent of the county.
It is about 36 percent Sable soils, 36 percent Drummer
soils, and 28 percent soils of minor extent.

Sable and Drummer soils are in broad depressions.
Sable soils have a black silty clay loam surface layer and
a gray, light gray, and grayish brown, mottled, silty clay
loam subsoil. Drummer soils have a black silty clay loam
surface layer and a dark gray, gray, and yellowish brown,
mottled, silty clay loam, silt loam, and loam subsoil.

The soils of minor extent in this map unit are the
somewhat poorly drained Fincastle, Crosby, and Starks
soils on-slight rises.

About 98 percent of this map unit has been cleared.
Corn and soybeans are the main crops. A small acreage
is used for wheat. Much of the corn is used to feed the
many hogs raised in this area. Although wetness is a
limitation for farming, adequate drainage has been
established in most areas by the use of subsuriace
drains and open ditches.

These soils are poorly suited to sanitary facilities and
building site development because of wetness.
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Pattern of soils and the underlying material in the Miami-Crosby-Fincastle map unit.

5. Miami-Crosby-Fincastle

Strongly sloping to nearly level, well drained and
somewhat poorly drained, sifty and loamy soils; on till
plains

The soils of this map unit are on rolling tilt plains which
are dissected by many drainageways and small streams
Flat ridges are between the drainageways in
some areas. Some areas along the larger streams are
characterized by steep, short breaks. Slopes range from
0 to 18 percent.

This map unit makes up about 42 percent of the
county. It is about 23 percent Miami soils, 18 percent
Crosby soils, 15 percent Fincastle soils, and 44 percent
soils of minor extent,

The nearly level to strongly sloping Miami soils are on
knobs and breaks along drainageways. They have a
brown, silt loam surface layer and a dark yellowish
brown and yellowish brown, clay loam and loam subsoil.

The nearly level to gently sloping Crosby soils are on
rises and along drainageways. They have a brown silt
loam surface layer and a yellowish brown, mottled, silty
clay loam, clay loam, and lgam subsaoil.

The nearly level Fincastle soils are on rises and along
drainageways. They have a brown silt loam surface layer
and a light brownish gray and yellowish brown, mottled,
silt loam, silty clay loam, and clay loam subsail.

The soils of minor extent in this map unit are the very
poorly drained Milford and Mahalasville scils in potholes
and along drainageways; the poorly drained Treaty soils
along drainageways; the well drained, steep Hennepin
soils on breaks; the well drained Martinsville and
Camden Variant soils on rises and morainal knobs; the
somewhat poorly drained Ceresco soils on flood plains;
and the somewhat pocrly drained Whitaker soils on
slight rises.

About 85 percent of this map unit has been cleared.
Corn and soybeans are the main crops, but wheat is also
grown. Some of the more rolling soils are used for hay
and pasture. Beef cattle and hogs are raised in this area.
Erosion and wetness are the main limitations if these
soils are used for farming. Drainage is needed for
optimum production on the Fincastle and Crosby sails.

Miami soils are suited to building site development.
They are poorly suited to sanitary facilities because of
moderately slow permeability. Fincastle and Crosby soils
are poorly suited to building site development and
sanitary facilities because of wetness.



Soil survey

Pattern of soils and the underlying material in the Ceresco-Ocklay map unit.

6. Ceresco-Ockley

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

The sgail is map unit are on flood plains and
terraceq (fig. 6).iThe flood plains are mostly narrow. The
terraces 30 feet higher than the flood plains and
are mostly less than 1/4 mile wide.

This map unit makes up about 5 percent of the county.
It is about 50 percent Ceresco soils, 15 percent Ockley
soils, and 35 percent soils of minor extent.

Ceresco soils are on flood plains. They have a very
dark grayish brown loam surface layer and a brown and
grayish brown, mottled, loam subsail,

Ockley scils are on terraces. They have a brown silt

loam surface layer and a brown, dark brown, and reddish

brown, silt loam, silty clay loam, clay loam, gravelly clay
leam, and gravelly sandy clay loam subsaoil.

The soils of minor extent in this map unit are the well
drained Fox soils on terrace knobs and breaks; the
somewhat poorly drained Sleeth and Whitaker soils in
swales and on rises on terraces; the well drained Miami
soils on adjacent upland till breaks; the wall drained
Genesee and Landes soils on flood plains; and the very
poorly drained Sloan soils in flood plain swales.

About 65 percent of the soils of this map unit are used
for corn and soybeans. The wetter flood plains and

some steep slopes are used for pasture and woodland.
Cash grain and beef cattle are the main enterprises.
Flooding is the main limitation for farm use of the flood
plain soils.

The Ockley soils are well suited to sanitary facilities
and building site development. The Ceresco soils are
generally unsuited to these uses because of flooding and
wetness.

broad land use considerations

Map units 1, 2, 3, and 4 of the general soil map have
good potential for farming and, if adequately drained, are
very well suited to corn and soybeans. Map units 5 and
6 have fair potentiai for farming. Drainage is needed on
most soils for optimum production, but the cost is usually
justified by the yields obtained. Most soils being farmed
are drained, and a high level of management is being
utilized.

The Ockley soils of the Ceresco-Ockley map unit are
suited to vegetables and other specialty crops. Organic
soils, if drained, are also suited to these crops. The weli
drained soils are well suited to nurseries and orchards.

Most soils of the county have fair or good potential for
trees, but a few areas are managed for commercial
wogcdland production. Commercially valuable trees are

st commaon on soils with good natural drainage (fig.
[iThey grow more rapidly on these soils than on soils
t are wet,
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A well managed stand of walnut trees on Ockley and Miami soils. These soils are suvited to walnut trees.

The soils of the Miami-Crosby-Fincastle and Ceresco- Many of the soils in Clinton County are poorly suited to
Ockley map units have fair potantial for parks and nature urban development. Urban development of the Ceresco
study areas. Hardwood forests enhance the beauty of soils of the Ceresco-QOckley map unit is severely limited
paris of these map uniis. Some undrained areas provide because of flooding. The Ockley soils of the Ceresco-
habitat for many types of wildlife, Ockley map unit are well suited to urban development,

Urban development is taking place rapidly only in a and some of the minor soils in this unit can also be used
narrow band around Frankfort. About 4 percent of the for urban development. Extensive drainage is required on
county is urban areas or developed land. The general the soils of all other units except the Miami-Crosby-
soil map is helpful for planning the general outline of Fincastle map unit. The Miami-Crosby-Fincastle map unit
urban areas, but it cannot be used to select sites for has a higher percentage of soils suited to urban

specific urban structures. development than map units 1, 2, 3, and 4.
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The map units on the detailed soil maps at the back of
this survey represent the soils in the survey area. The
map unit descriptions in this section, along with the soil
maps, can he used to determine the suitability and
potential of a soil for specific uses. They also can be
used to plan the management needed for those uses.
More information on each map unit, or soll, is given
under “Use and management of the soils.”

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

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

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

Soils of one series can differ in texture of the surface
layer or of the underlying material. They also can differ in
slope, stoniness, salinity, wetness, degree of erosion,
and other characteristics that affect their use. On the
basis of such differences, a soil series is divided into soif
phases. Most of the areas shown on the detailed scil
maps are phases of soil series. The name of a soil
phase commonly indicates a feature that affects use or
management. For example, Fox silt loam, 2 to 6 percent
slopes, is one of several phases in the Fox series.

Some map units are made up of two or more major
soils. These map units are called soil complexes. A soif
complex consists of two or more soils in such an
intricate pattern or in such small areas that they cannot
be shown separately on the soil maps. The pattern and
proportion of the soils are somewhat similar in all areas.
Miami-Crosby silt loams, 2 to 6 percent slopes, is an
example.

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

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

the soil maps.
Table 5 [gives the acreage and proportionate extent of

each map unit. Other tables (see ‘{Summary of tables”)
give properties of the soils and the Tmitations,
capabilities, and potentials for many uses. The Glossary
defines many of the terms used in describing the soils.

Be—Brenton silt loam. This nearly level, deep,
somewhat poorly drained soil is on slight rises on
outwash plains. Mapped areas are mostly irregular in
shape, but some are oval. Areas range from 3 to 20
acres.

in a typical profile, the surface layer is very dark gray
silt loam about 11 inches thick. The subsoil is about 43
inches thick. The upper part of the subsoil is brown and
yellowish brown, mottled, firm silty clay loam and loam;
the next part is yellowish brown, mottled, firm silty loam;
and the lower part of the subsoil is yellowish brown,
mottled, friable loamy sand. The underlying material to a
depth of 60 inches is yellowish brown and grayish brown
loamy sand. The profile formed in silty material is more
than 40 inches thick in some areas. In places, loam till is
within a depth of 46 inches. This soil has a thinner,
lighter colored surface layer in places.

Included with this soil in mapping are small areas of
Drummer, Mahalasville, and Patton soils in depressions.
Also included are Dana and Proctor soils on slightly
higher-lying areas. These inclusions make up about 15
percent of this map unit.

Permeahility of this Brenton soil is moderate. The
available water capacity is high. The organic matter
content of the surface layer is high. Surface runoff is
slow. A seasonal high water table is often at a depth of
1 foot to 3 feet late in winter and in spring. The surface
layer is friable and can be easily tilled throughout a fairly
wide range in moisture content.

Most areas of this soil are drained by subsurface
drains and open ditches and are farmed. Nearly all areas
are used for corn, soybeans, and small grain.

This soil is suited to corn, soybeans, and small grain.
Crop residue retained on the soil surface throughout the
year protects the soil from erosion and helps to develop
and maintain good soil structure and tilth.
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This soil is suited to grasses and legumes.
Overgrazing or grazing when the soil is wet causes
surface compaction and poor tilth. Proper stocking rates.
pasture rotation, and timely grazing help 1o keep pasture
and scil in good condition.

Wetness is a severe limitation for building site
development on this Brenton soil. Areas used as building
sites should be drained. Dwellings and small buildings
should be constructed without basements. This soil has
severe limitations for local roads and streets because of
low strength and frost action potential. Drainage ditches
along roads help to prevent damage caused by frost
action. The base for roads needs to be strengthened
with suitable material. Wetness is a severe limitation for
septic tank absorption fields. Perimeter tile drainage can
lower the seasonal high water table, but commercial
sewers and treatment facilities are generally needed.

This Brenton soil is in capability class | and is not
assigned to a woodland suitability subclass.

CbA—Camden Variant silt loam, 0 to 2 percent
slopes. This nearly level, deep, well drained soil is on till
plains. Mapped areas are irregular in shape and range
from 3 to 120 acres.

In a typical profile, the surface layer is brown and dark
grayish brown silt loam about 12 inches thick. The
subsoil is about 53 inches thick. The upper part of the
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subsoil is dark ysllowish brown, firm silt loam, silty clay
loam, and loam; the next part is dark yellowish brown
and dark brown, friable sandy loam and loamy sand; and
the lower part of the subsoil is yellowish brown, friable
loam. The underlying material to a depth of 80 inches is
yellowish brown, friable loam. The loess is as much as
44 inches thick in a few places. In some areas this soil
has gray mottles below a depth of 24 inches.

Included with this soil in mapping are areas that have
a slope of more than 2 percent; Fincastle and Starks
soils on slightly lower-lying areas; and Russell, Miami,
and Martinsville scils on more sloping areas. These
inclusions make up about 12 to 15 percent of the map
unit.

Permeability of this Camden Variant soil is moderate.
The available water capacity is high. The organic matter
content of the surface layer is moderate. Surface runoff
is slow. This soil has a friable surface layer that is easily
tilled throughout a wide range in moisture content.

Nearly all areas of this soil are farmed and used for
corn and soybeans. Tomatoes and cucumbers are grown
on this soil in the northern part of the county. A few
areas are used for hay and pasture or remain in
woodland. Gravel pits are located on this soil near
Jefferson. Areas of this soil are a potential spurce of
sand and gravel, but a 5- to 8-foot overburden generally
covers the sand and gravel

Stratified sand and gravel is at a depth of 5 to 8 feet in Camnden Variant silt Ipam, 0 to 2 percent slopes
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This soil is suited to corn, soybeans, and smali grain.
Crop residue retained on the scil surface throughout the
year protects the soil from erosion and helps to develop
and maintain good soil structure and titth.

This soil is well suited to grasses and legumes for hay
or pasture. Proper stocking rates, pasture rotation, and
timely grazing help to keep the pasture and soil in good
condition.

This soil is suited to trees, but it is seldom used for
woodland. Most woodland management concerns are
slight. Plant competition is moderate, and competing
vegetation should be controlled by cutting, spraying, or
girdling.

Shrink-swell potential is @ moderate limitation for
building site development on this soil. Foundations,
footings, and basement walls should be properly
designed and foundation drains should be used to
prevent structural damage caused by shrinking and
swelling of the soil. This soil has severe limitations for
local roads and streets because of frost action potential
and low support strength. The base for local roads and
streets needs to be strengthened with suitable material.
This soil has slight limitations for septic tank absorption
fields.

This Camden Variant soil is in capability class | and
woodland suitability subclass 10.

Ce—Ceresco loam. This nearly ievel, deep,
somewhat poorly drained sail is on floed plains. Areas
are occasionally flooded. Most mapped areas are
elongated and parallel streams, but some areas are in
narrow drainageways that extend into uplands. Areas
range from 3 to 100 acres.

In a typical profile, the surface layer is very dark
grayish brown loam about 10 inches thick. The subsoil is
mottled, friable loam 23 inches thick. The upper part of
the subsoil is brown and the lower part is grayish brown.
The underlying material to a depth of 42 inches is
grayish brown, mottled, friable sandy lcam. Below this to
a depth of 60 inches is grayish brown sand and loamy
sand. Gravel is below a depth of 30 inches in several
areas. In the upper reaches of some small streams, firm
loam till is at a depth of 45 to 60 inches.

Included with this soil in mapping are a few small,
slightly depressional areas of Sloan soils. Also included
are Genesee and Landes soils on slightly higher
elevations. Some areas of this map unit which are next
to the base of upland or terrace breaks stay wet for long
periods because of seepage from the higher-lying areas.
These inclusions make up about 10 to 15 percent of this
map unit.

Permeability of this Ceresco soil is moderate or
moderately rapid. The available water capacity is high.
The organic matter content of the surface layer is high.
Surface runoff is slow. A seasonal high water table is
often at a depth of 1 foot to 2 feet mainly in winter and
spring. The surface layer is easily tilled throughout a
fairly wide range in moisture content.
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Most areas of this soil are farmed and used for corn
and soybeans. Some areas are used for pasture or hay.
Some farmed areas are drained by subsurface drains.
Small inaccessible areas and areas that are dissected by
overflow channels remain in woodland. A gravel pit is
along Sugar Creek. Several small abandoned pits are
also in this map unit.

This soil is suited to corn and soybeans. Wetness is
the major limitation and flooding is the major hazard for
farm use of this soil. This soil is poorly suited to winter-
seeded and early spring-seeded crops because of the
occasional flooding. Crop residue retained on the soil
surface throughout the year protects the soil from
erosion and helps to develop and maintain good soil
structure and tilth.

This soil is suited to grasses and legumes. Drainage is
necessary for high yields in some areas. Overgrazing or
grazing when the soil is wet causes surface compaction
and poor tilth. Proper stocking rates, pasture rotation,
timely grazing, and restricted use during wet periods will
help to keep the soil in good condition.

This soil is suited to trees, and several areas are
wooded. Most woodland management concerns are
slight. Plant competition is moderate, and competing
vegetation should be controlled by cutting, spraying, or
girdling.

This Ceresco soil has severe limitations for building
site development, and it is generally unsuited to this use
because of flooding and wetness. This soil has severe
limitations for local roads and streets because of
flooding and frost action potential. Elevating the roadbed
and constructing drainage ditches help to overcome
these limitations. This soil has severe limitations for
septic tank absorption fields because of wetness and
flooding. Alternate sites should be considered.

This Ceresco soil is in capability subclass Hiw and
woodland suitability subclass 2¢.

Cy—Cycione silt loam. This nearly level, deep, poorly
drained soil is in depressions and on broad level flats on
till plains. This soil is ponded by runoff from higher-lying
areas. Mapped areas are irregular in shape, and fingers
extend between somewhat poorly drained soils, Areas
range from 3 to 500 acres, but most are between 40 and
150 acres.

In a typical profile, the upper part of the surface layer
is very dark gray silt loam about @ inches thick and the
lower part is black silt loam about 5 inches thick. The
subsoil is 46 inches thick. The upper part of the subsoil
is dark gray and grayish brown, motiled, firm silty clay
loam; and the lower part is yellowish brown, mottled, firm
silty clay loam and loam. The underlying materiai is
yellowish brown loam. Light colored soil has washed in
on the dark surface layer in some areas.

Included with this soil in mapping are small convex
areas of somewhat poorly drained Fincastle and Starks
soils. Areas of Treaty, Ragsdale, and Mahalasville soils
are also included. These inclusions make up about 20
percent of this map unit.
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Permeability of this Cycione soil is moderate. The
available water capacity is high. The organic matter
content of the surface layer is high. Surface runoff is
ponded or very slow. A seasonal high water table is near
or above the surface in the winter and spring. The
surface layer can be tilled only through a narrow range in
moisture content without becoming cloddy and hard. Fall
plowing is beneficial to tillage operations performed the
next spring.

Most areas of this soil are drained and used for corn,
soybeans, and wheat. Drainage is by subsurface drains,
open ditches, surface drains, or a combination of these.
A few small areas remain in woodland.

This soil is well suited to corn and soybeans. Crop
residue retained on the soii surface throughout the year
protects the soil from erosion and helps to develop and
maintain good soil structure and tilth.

This soil is suited to grasses and legumes for pasture.
Overgrazing or grazing when the soil is wet causes
surface compaction and poor tilth. Proper stocking rates,
pasture rotation, and timely grazing keep the pasture and
soil in good condition.

This seil is suited to trees. Woodland management
concerns are severe for equipment use, plant
competition, seedling mortality, and windthrow hazard.
Trees that tolerate wetness should be favored in stands.
Harvesting may be delayed until dry seasons or until the
ground is frozen. Competing vegetation should be
controlled by cutting, spraying, or girdling.

Ponding is a severe limitation for building site
development on this Cyclone soil. Areas used as building
sites should be drained and protected from ponding.
Dwellings and small buildings should be constructed
without basements. This soil has severe limitations for
local roads and streets because of ponding, low support
strength, and frost action potential. Drainage ditches
along roads lower the water table and prevent damage
caused by frost action. The base for roads and streets
needs to be strengthened with suitable material.
Roadbeds should be elevated. This soil has a severe
limitation for septic tank absorption fields because of
ponding. Alternate sites should be considered.

This Cyclone soil is in capability subclass liw and
woodland suitability subclass 2w.

DaA—Dana silt loam, 0 to 2 percent slopes. This
nearly level, deep, moderately well drained soil is on
slight rises and knobs on broad till plains. Mapped areas
are irregular in shape and range from 3 to 40 acres.

In a typical profile, the surface layer is very dark
grayish brown silty loam about 10 inches thick. The
subsoil is yellowish brown and is about 30 inches thick.
The upper part of the subsoil is firm silty clay loam and
the lower part is mottled, firm clay loam. The underlying
material to a depth of 60 inches is brown loam. In some
areas this soil has a thin layer of loamy and silty cutwash
above the till. Other areas of this soil that are near
Fincastle soils have a dark surface layer less than 10
inches thick. In some areas the thickness of the
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combined surface layer and subsoil developed from silty
material 18 as much as 50 inches.

Included with this scil in mapping are small areas of
Raub soils that have slope of more than 2 percent;
Drummer and Mahalasville soils in swales and
depressions; Parr soils; and similarly textured soils which
have a mottle-free subsoil. These inclusions make up
about 15 percent of this map unit.

Permeability of this Dana soil is moderate in the
subsoil and moderately slow in the underlying material.
The available water capacity is high. The organic matter
content of the surface layer is high. Surface runoff is
slow. A seasonal perched water table is often at a depth
of 3 to 6 feet early in spring. This soil has a friable
surface layer that is easily tilled throughout a fairly wide
range of moisture content.

Nearly all of this soil is farmed and used for corn,
soybeans, and small grain. A few small areas are used
for hay or pasture.

This soil is suited to corn, soybeans, and small grain.
Crop residue retained on the soil surface throughout the
year protects the soil from ergsion and helps to develop
and maintain good soil structure and tilth.

This soil is well suited 10 grasses or legumes for hay
or pasture. Overgrazing and grazing when the soil is wet
results in scil compaction and poor tilth. Proper stocking
rates, pasture rotation, and timely grazing help to keep
the pasture and soil in good condition.

This scil has moderate limitations for building site
development because of wetness and shrink-swell
potential. Foundations and basement walls should be
properly designed to prevent structural damage caused
by shrinking and swelling of the soil. Foundation drains
help to overcome the wetness. This soil has severe
limitations for local roads and streets because of frost
action potential and low support strength. The base for
local roads and streets needs to be strengthened with
suitable material. Drainage ditches along roads help to
reduce frost action. This soil has severe limitations for
septic tank absorption fields because of wetness and
moderately slow permeability. Perimeter tile helps to
lower the water table,

This Dana soil is in capability class | and is not
assigned to a woodland suitability subclass.

DaB—Dana silt loam, 2 to 6 percent slopes. This
gently sloping, deep, moderately well drained soil is on
rises on broad till plains. Mapped areas are irregular in
shape and range from 3 to 40 acres.

In a typical profile, the surface layer is very dark
grayish brown silt loam about 10 inches thick. The
subsoil is yellowish brown and is about 30 inches thick.
The upper part of the subsoil is firm silty clay loam and
the lower part is mottled, firm clay loam. The underlying
material to a depth of 60 inches is brown loam. In places
the silty layers are less than 24 inches thick. In places till
is within a depth of 36 inches. Slope is less than 2
percent in some areas.

Inciuded with this scil in mapping are small areas of



Clinton County, Indiana

Raub and Drummer soils on flats and in swales. Also
included are small, severely eroded areas which have a
silty clay loam surface layer. These inclusions make up
about 15 percent of this map unit.

Permeability of this Dana soil is moderate in the
subsoil and moderately slow in the underlying material.
The available water capacity is high. The organic matter
content of the surface layer is high. Surface runoff is
moderate. A seasonal perched water table is at a depth
of 3 to 6 feet early in spring. The friable surface layer is
easily tilled throughout a fairly wide range in moisture
content.

Most areas of this soil are farmed and used for corn,
soybeans, and small grain.

This soil is suited to corn, soybeans, and small grain.
Crop rotation, minimum tillage, terraces, diversions,
contour farming, grassed waterways, or grade
stabilization structures help to prevent erosion. Crop
residue retained on the soil surface throughout the year
protects the soil from erosion and helps to develop and
maintain good soil structure and tilth.

Grasses and legumes for hay or pasture effectively
control water erosion. Proper stocking rates, pasture
rotation, and timely grazing help to keep the pasture and
soil in good condition.

This soil has moderate limitations for building site
development because of wetness and shrink-swell
potential. Foundations and basement walis should be
properly designed to prevent structural damage caused
by shrinking and swelling of the soil. Foundation drains
help to overcome the wetnass. This soil has severe
limitations for local roads and streets because of frost
action potential and low support strength. The base for
local roads and streets needs to be strengthened with
suitable material. Drainage ditches along roads help to
reduce frost action. This soil has severe limitations for
septic tank absorption fields because of wetness and
moderately slow permeability. Perimeter tile will help to
lower the water table.

This Dana soil is in capability subclass lle and is not
assigned to a woodland suitability subclass.

Dr—Drummer silty clay loam. This nearly level,
deep, poorly drained soil is in depressions and on broad
jevel flats on uplands. This soil is often ponded by runoff
from adjacent areas. Mapped areas are mostly irregular
in shape, but many are oval. Areas range from 3 to 500
acres.

In a typical profile, the surface layer is black silty clay
loarn about 14 inches thick. The subsoil is firm and
mottled and is about 48 inches thick. The upper part of
the subsoil is very dark gray, dark gray, and gray silty
clay loam; the next part is yellowish brown silt loam; and
the lower part is yellowish brown lcam. The underlying
material to a depth of 70 inches is gray loam. The depth
to loam till is as much as 80 inches in places. The dark
surface layer is as much as 24 inches thick in areas
where overwash has accumulated.
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Included with this soil in mapping are small areas of
Milford and Patton soils in potholes. Also included are
small, slightly elevated areas of soils which have a
browner subscil. Sable and Mahalasville soils are also
included. These inclusions make up about 25 percent of
this map unit. '

Permeability of this Drummer soil is moderate. The
available water capacity is high. The organic matter
content of the surface layer is high. Surface runoff is
very slow to ponded. A seascnal high water table is near
or above the surface in winter and early in spring. This
soil has a surface layer that becomes cloddy and hard to
work if tilled when wet. Where erosion is not a hazard,
fall plowing is beneficial to tillage operations performed
the following spring.

Nearly all areas of this soil are drained by subsurface
drains, open ditches, surface drains, or a combination of
these. These areas are used for corn, soybeans, and
wheat. A few areas are used for hay and pasture.

This soil is well suited to corn and soybeans. Wetness
is the main limitation for farm use of this soil.
Conservation tillage and crop residue management help
to improve and maintain tilth and organic matter content
of the soik.

This soil is suited to grasses and legumes for hay or
pasture. Drainage is necessary to obtain high yields for
forage or pasture. Overgrazing or grazing when the soil
is wet causes surface compaction and poor tifth. Proper
stocking rates, pasture rotation, and timely grazing help
to reduce surface compaction and maintain good tilth.

Ponding is a severe limitation for building site
development on this soil. Areas used as building sites
should be drained and protected from ponding. Dwellings
and small buildings should be constructed without
basements. This soil has severe limitations for local
roads and streets because of ponding, low support
strength and frost action potential. Drainage ditches
along roads help to prevent damage caused by frost
action. The base for roads and streets needs to be
strengthened with suitable material. The limitation for
septic tank absorption fields is severe because of
ponding. Commercial sewers and treatment facilities are
usually needed.

This Drummer soil is in capability subclass liw and is
not assigned to a woodland suitability subclass.

FeA—Fincastle silt loam, 0 to 2 percent slopes.

This nearly level, deep, somewhat poorly drained soil is
on slight rises on broad till plains. Mapped areas are
irregular in shape and range from 3 to 300 acres.

In a typical profile, the surface layer is brown silt loam
about 8 inches thick The subsoil is about 51
inches thick. The upperpart of the subsoil is fight
brownish gray, friable silt loam; the next part is yellowish
brown, mottled, firm silty clay loam; and the lower part of
the subsoil is yellowish brown, mottled, firm clay loam.
The underlying material to a depth of 70 inches is
yellowish brown, mottled foam.
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‘ typical profile of Fincastle silt loam, 0 to 2

percent slopes. The surface layer is shown by
the pointer. The firm, moderately fine textured
subsoil is below a depth of about 13 inches.

Included with this soil in mapping are small areas of
solls that have a silty clay subsoil and are in slight
depressions. Also included are small areas of Russell

Soil survey

and Xenia soils on higher-lying areas, Cyclone and

Ragsdale soils in depressions, and Crosby and Starks
soils on land forms similar to the Fincastle soil. These
inclusions make up aboul 15 percent of this map unit.

Permeability of this Fincastle soil is moderately slow in
the subsoil and slow in the underlying till. The available
water capacity is high. The organic matter content of the
surface layer is moderate. Surface runoff is slow. A
seasonal high water table is at a depth of 1 foot to 3
feet in winter and early in spring. The surface layer is
easily tilled throughout a fairly wide range in moisture
content. However, the soil surface crusts after a heavy
rain.

Most areas of this soil are adequately drained and
used for corn, soybeans, and small grain. A few areas
are used for hay, pasture, woodland, or truck crops.

This soil is suited to corn, soybeans, small grain, and
truck crops. Wetness is the main limitation for farm use
of this soil, but it can be controlled by subsurface drains,
open ditches, or both. Minimum tillage and retaining crop
residue on the soil surface helps to maintain tilth and
organic matter content.

This soil is suited to grasses and legumes.
Overgrazing or grazing when the soil is wet resulis in soil
compaction and poor tilth. Proper stocking rates, pasture
rotation, and timely grazing will help to keep the pasture
and soil in good condition.

This soil is suited to trees, but it is seldom used for
woodland. Most woodland management concerns are
slight. Plant competition is moderate, and competing
vegetation should be controlled by cutting, spraying, or
girdling.

Wetness is a severe limitation for building site
development on this soil. Areas used as building sites
should be drained. Dwellings and small buildings should
be constructed without basements. This soil has severe
limitations for roads and streets because of low support
strangth and frost action potential. Drainage ditches
along roads help to prevent damage caused by frost
action. The base for roads needs to be strengthened
with suitable material. This soil has severe limitations for
septic tank absorption fields because of wetness and
slow permeability. Perimeter tile drainage will help to
lower the water table, but commearcial sewers and
treatment facilities are usually needed.

This Fincastle sail is in capability subclass llw and
woodland suitability subclass 3o0.

FdA—Fincastle-Crosby silt loams, 0 to 3 percent
slopes. These nearly level and gently sloping, deep,
somewhat poorly drained soils are on till plains. Mapped
areas are irregular in shape and range from 3 to 300
acres. This complex is about 55 percent Fincastle soil
and 30 percent Crosby soil. Fincastle soil s on the
broader, less sloping part of this map unit. Crosby soll is
on the higher-lying rises and the more sloping areas
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along drainageways. These soils are so intricately mixed
or in such small areas that it was not practical to
separate them in mapping.

In a typical profile of Fincastle soil, the surface layer is
brown silt loam about 8 inches thick. The subsoit is
about 38 inches thick. The upper part of the subscil is
grayish brown, mottled, friable silt loam; the next part is
yellowish brown, mottled, firm silty clay foam; and the
Jlower part of the subsoil is yellowish brown, mottled, firm
clay loam. The underlying material to a depth of 60
inches is yellowish brown, mottled loam.

In a typical profile of Crosby soil, the surface layer is
brown silt lcam about 8 inches thick. The subsoil is
yellowish brown and mottled and is about 32 inches
thick, The upper part of the subsoil is firm silty clay loam
and the lower part is firm clay loam and loam. The
underlying material to a depth of 80 inches is yellowish
brown loam. In places the lower part of the subsoil
developed in loamy cutwash. In some of the more
sloping areas, loam till is within a depth of 10 inches and
the silty clay loam subsoil is not present.

Included with these soils in mapping are small areas of
Miami and Xenia soils on knobs; Treaty and Mahalasville
soils in depressions and along drainageways; and
severely eroded soils on the more sloping areas. Starks
soils are also included and are usually near the poorly
drained soils. These inclusions make up about 12 to 15
percent of the map unit.

Permeability of the Fincastle soil is moderately slow in
the subsoil and slow in the underlying till. The Grosby
soil is slowly permeable. The available water capacity of
these soils is high. The organic matter content of the
surface layer is moderate. Surface runoff is slow. A
seascnal high water table is at a depth of 1 foot to 3
feet in winter and early in spring. The surface layer is
easily tilled throughout a fairly wide range in moisture
content except in the eroded areas. A crusts often forms
on the surface following a heavy rain.

Most areas of this soil have been adequately drained
and are used for corn, soybeans, and small grain. A few
areas are used for hay, pasture, woodland, or truck
crops.

These socils are suited to corn, soybeans, small grain,
and truck crops. Wetness is a major limitation for
farming, but can be overcome by subsurface drains,
open ditches, or both. Terraces, grassed waterways,
conservation tillage, and diversions can control erosion
on the more sloping areas.

These soils are suited to grasses and legumes for hay
or pasture. Overgrazing or grazing when the soils are
wet results in soil compaction and poor tifth. Proper
stocking rates, pasture rotation, and timely grazing help
to keep the pasture and soils in goed condition.

These soils are suited to trees, but they are seldom
used for woodland. Most woodland management
concerns are slight. Plant competition is moderate and
competing vegetation should be controlled by cutting,
spraying, or girdling.
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These soils have a severe limitation for building site
development because of wetness. Areas used as
building sites should be drained. Dwellings and small
buildings should be constructed without basements.
These soils have severe limitations for local roads and
streets because of low support strength and frost action
potential. Drainage ditches along roads lower the water
table and help to reduce damage from frost action. The
base for roads needs to be strengthened with suitable
material. These socils have severe limitations for septic

' tank absorption fields because of wetness and slow

permeability. Perimeter tile drainage can help to lower
the water table, but commercial sewers and treatment
facilities are usually needed.

The Fincastle and Crosby soils of this complex are in
capability subclass lw and woodland suitability subclass
30.

FsB—Fox silt loam, 2 to 6 percent slopes. This
gently sloping, well drained soil is on broad terraces and
small dome-shaped areas on the uplands. It is
moderately deep over sand and gravelly sand. Most
mapped areas on terraces are elongated and range from
3 to 25 acres. The upland areas are irregular in shape
and range from 3 to 10 acres.

In a typical profile, the surface layer is dark brown silt
loam about 8 inches thick. The subsoil is about 27
inches thick. The upper part of the subsoil is dark
yellowish brown, friable silt loam; the next part is dark
brown, firm clay loam, gravelly clay loam, and sandy clay
loam; and the lower part of the subsoil is dark reddish
brown gravelly sandy clay loam. The upper part of the
underlying material is dark brown gravelly loamy sand.
Below this to a depth of 60 inches is yellowish brown
sand and gravelly coarse sand. In places the underlying
sand and gravel is thin and loam till is at a depth of less
than 60 inches. in places the underlying material is
mainly sand with only a few pebbles.

Included with this soil in mapping are Sleeth soils in
slight depressions; soils that have a slope of more than
6 percent; shallow soils on steep breaks; and small
areas of severely eroded soils. Small areas of Ockley
and Miami soils are also included. These inclusions
make up about 15 percent of the map unit.

Permeability of this Fox soil is moderate in the subsoil
and rapid in the underlying material. The available water
capacity is moderate. The organic matter content of the
surface layer is moderate. Surface runoff is medium. The
surface layer is friable and easily tilled throughout a wide
range in moisture content.

Most areas of this soil are used for corn, soybeans,
and small grain. A few areas are used for hay, pasture,
and woodlots. Areas of this soil along larger streams are
potential sources of sand and gravel. Thickness of the
sand and gravel ranges from a few inches to more than
15 feet along the larger streams in the western part of

the couny g 10
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Figure 10.1-The underlying material of Fox soils is

stratified sand and gravel. This pit is heing
used as a commercial source of sand and
gravel.

Soil survey

This soil is well suited to small grain and less suited to
corn and soybeans. Crop rotation, conservation tillage,
terraces, diversions, contour farming, grassed
waterways, or grade stabilization structures are needed
to control erosion. Crop residue retained on the soil
surface throughout the year protects the soail from
erosion and also helps 1o develop and maintain good
soil structure and tilth.

Grasses and legumes for hay and pasture effectively
centrol wind and water erosion, Such deep-rooted
legumes as alfalfa are well suited to this soil. Proper
stocking rates, pasture rotation, and timely grazing will
help to maintain the pasture and soil in good condition,

This soil Is suited to trees, and a few small areas are
wooded. Most woodland management concerns are
slight. Competing vegetation should be controlled by
cutting, spraying, or girdling.

Shrink-swell potential is a moderate limitation for
building site development on this Fox soil. Dwellings and
small buildings should have footings designed to prevent
structural damage caused by shrinking and swelling of
the soil. This soil has moderate limitations for local roads
and streets because of frost action potential and shrink-
swell potential. The base for reads needs to be
strengthened with suitable material. This scil has a
severe limitation for septic tank absorption fields
because of possible ground water pollution.

This Fox soil is in capability subclass !le and woodland
suitability subclass 2c.

FsC—Fox loam, 6 to 15 percent slopes. This
moderately sloping, well drained soil is on terrace
escarpments, on side slopes adjacent to drainageways,
on terraces, and on knobs in uplands. It is moderately
deep over sand and gravelly sand. Mapped areas on
terraces are mostly elongated, paratle! streams, and
range from 3 to 20 acres. Upland areas are irregular in
shape and range from 3 to 25 acres.

in a typical profile, the surface layer is dark brown
loam about 6 inches thick. The subsoil is dark brown and
is about 26 inches thick. The upper part of the subsoil is
firm clay loam and gravelly clay loam, and the lower part
is sandy clay loam and gravelly sandy clay loam. The
underlying material to a depth of 60 inches is sand and
gravelly sand. In small severely eroded areas, the
surface layer is gravelly clay loam, clay loam, or gravelly
loam. In places the underlying sand and gravel is thin,
and loam till is at a depth of less than 60 inches.

Included with this soil in mapping are areas that have
a slope of more than 15 percent and small areas of
Miami soils. These inclusions make up about 15 percent
of this map unit.

Permeability of this Fox soil is moderate in the subsoil
and rapid in the underlying material. The available water
capacity is low. The organic matter content of the
surface layer is moderate. Surface runoff is medium. The
surface layer in the more eroded areas becomes cloddy
if tilled when wet because of poor soil structure and the
absence of organic matter.
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Most areas of this soil are used for pasture, hay, or
woodland. Some areas are used for corn, soybeans, and
small grain.

This soil is poorly suited to corn and soybeans
because of the erasion hazard. This scil is droughty
during dry periods. Fall seeded crops are well suited to
this soil. Crop rotation, conservation tillage, terraces,
diversions, contour farming, grassed waterways, or grade
stabilization structures are needed to prevent soil
erosion and improve and maintain tilth and organic
matter. Steep areas included in this map unit should
remain in grass or woodland.

This scil is suited to grasses and legumes. Grasses
and legumes effectively control water erosion. Proper
stocking rates, pasture rotation, and timely grazing help
to keep the pasture and scil in good condition.

This sail is suited to trees, and some areas are
wooded. Most woodland management concerns are
slight. Plant competition is moderate, and competing
vegetation should be controlled by cutting, spraying, or
girdling.

Moderate slope and shrink-swell potential are
moderate limitations for building site development on this
Fox soil. Foundations and footings should be designed
to prevent structural damage caused by shrinking and
swelling of the soil. Buildings should be constructed on
the less sloping areas. As much existing vegetation as
possible should be retained. Topsoil needs to be
stockpiled and promptly replaced, and exposed areas
should be reseeded as soon as possible after
construction.

This soil has moderate limitations for local roads and
streets because of slope, frost action potential, and
shrink-swell potential. The base for roads needs to be
strengthened with suitable material. Local roads and
streets should be built on the contour. This sqil has a
severe limitation for septic tank absorption fields
because of possible ground water pollution.

This Fox sail is in capability subclass ille and
woodland suitability subclass 20.

Gn—Genesee silt loam, sandy substratum. This
nearly level, deep, well drained soil is on flood plains. [t
is occasionally flooded. Mapped areas are mostly
elongated and parallel streams. Areas range from 3 to
250 acres.

In a typical profile, the surface layer is dark brown silt
loam about 9 inches thick. The subsail is brown, friable
loam about 9 inches thick. The underlying material to a
depth of 49 inches is brown and dark yellowish brown,
friable loam and sandy loam. Below this to a depth of 60
inches is yellowish brown sand. Some profiles do not
have carbonates within a depth of 40 inches.

Included with this scil in mapping are small areas of
Ceresco soils, areas which have loose sand and gravelly
sand below a depth of 18 inches, and small areas of
Landes soils. These inclusions make up about 10 to 15
percent of this map unit.
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Permeability of this Genesee scil is moderate above a
depth of 49 inches and rapid below that depth. The
available water capacity is high. The organic matter
content of the surface layer is moderate. Surface runoff
is slow. The surface layer is friable and easily tilled
throughout a wide range in moisture content.

Most areas of this soil are farmed and used for corn
and soybeans. Some areas are used for pasture and
hay. Small inaccessible areas and areas dissected by
overflow channels remain in woodland.

This soil is suited to corn, soybeans, and small grain.
Floodwater may damage fall-seeded and early spring-
seeded crops. Crop residue retained on the soil surface
throughout the year protects the soil from erosion and
helps to develop and maintain good soil structure and
tilth.

This soil is suited to grasses and legumes. Proper
stocking rates, pasture rotation, and timely grazing help
to keep the soil in good condition.

This soil is suited to trees. Most woodland
management concerns are slight. Plant competition is
moderate, and competing vegetation should be
controlled by cutting, spraying, or girdling.

This soil has a severe limitation for building site
development, local roads and streets, and septic tank
absorption fields and is generally unsuited to these uses
because of flooding. Alternate sites should be
considered.

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

HeF—Hennepin silt loam, 18 to 50 percent slopes.
This moderately steep to very steep, deep, well drained
soil is on short upland breaks. Slopes are dominantly 25
to 40 percent and are 50 to 100 feet long. Mapped areas
range from 5 to 80 acres and are usually dissected by
drainageways.

In a typical profile, the surface layer is very dark
grayish brown silt loam about 4 inches thick. The subsoil
is brown, friable loam about 7 inches thick. The
underlying material to a depth of 60 inches is yellowish
brown loam. in places the combined surface layer and
subsoil is less than 10 inches thick.

Included with this soil in mapping are small areas of
Fox soils and severely eroded soils which have a clay
loam surface layer. Also included are small areas of
gently slaping to strongly sloping Miami soils on
ridgetops and side slopes, and small areas where loose
sand and gravel is at depths of less than 20 inches.
These inclusions make up 10 to 15 percent of the unit.

Permeability of this Hennepin soil is moderately slow.
The available water capacity is moderate. The organic
matter content of the surface layer is moderate. Surface
runoff is rapid or very rapid.

Most areas of this soil are used for woodland. A few
areas are used for pasture and as wildlife habitat (fig.

[0
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Soil survey

Figure 111—A recently constructed wildlife pond on Hennepin silt loam, 18 to 50 percent slopes.

-

This soil is not suited to row crops or small grain
because of steep slope. It is poorly suited to forage
production because the steep slope hinders
establishment and harvest. This soil is suited to
permanent pasture in areas where the slope is near 18
percent. Timely grazing and pasture rotation help to
keep the pasture and soil in good condition.

This soil is suited to trees. Woodland management
concerns are moderate for ptant competition, erosion
hazard, and equipment use. Competing vegetation
should be controlied by cutting, spraying, or girdling.
Logging trails should be planned to minimize erosion.

This soil has a severe limitation for building site
development, septic tank absorption fields, and local

roads and streets, and it is generally unsuited to these
uses because of steep slope. Slow permeability is also a
severe limitation for septic tank absorption fields. It is
usually best to leave this soil in woodland and use the
adjacent flatter areas as building sites.

This Hennepin soil is in capability subclass Vile and
woodland suitability subclass 1r.

Ho—Houghton muck, undrained. This nearly level,
deep, very poorly drained soil is in potholes on uplands.
It is frequently ponded by runoff from adjacent areas.
Mapped areas are usually oval and range from 2 to 30
acres.
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In a typical profile, the surface layer is very dark gray
muck about 9 inches thick. Between 9 and 16 inches the
subsurface tier is very dark brown muck. Below this to a
depth of 60 inches is dark brown, friable muck. The
organic material is not as highly decomposed in some
profiles. Mineral material has been mixed with the
surface layer in many profiles.

Included with this soil in mapping are small areas of
Palms and Wallkill soils. Also included are small areas of
Patton and Milford scils at the edge of mapped areas.
These soils make up 5 to 10 percent of this map unit.

Permeability of this Houghton soil is moderately slow
to moderately rapid. The available water capacity is very
high. The organic matter content of the surface layer is
very high. Surface runoff is ponded or very slow. A
seasonal high water table is near or above the surface
mainly in winter and spring. The surface layer is friable
and can be tilled throughout a wide range in moisture
content.

Most areas of this soil are idle. Wetland weeds and
shrubs are the dominant vegetation. A few areas are in
pasture. Some areas of this soil have been drained by
subsurface drains, surface drains, open ditches, or a
combination of these. Drainage is difficult in some areas
because there are few adequate outlets. Pumping
stations could be used in conjunction with other drainage
practices to drain the lowest lying areas. Subsidence is
often a problem after drainage has been established.

Desirable grasses and iegumes do not grow well on
this soil unless drainage is established. In many pasture
areas the dominant grass is wetland weeds.

This soil is not suited to trees except for a few water-
tolerant types. Most woodland management concerns
are severe. The erosion hazard is slight. Harvesting of
trees is confined to extremely dry seasons or to periods
when the ground is frozen.

This soil has severe limitations for building site
development, local roads and streets, and septic tank
absorption fields, and it is generally unsuited to these
uses because of ponding or low support strength.
Alternate sites should be used.

This Houghton soil is in capability subclass Vw and
woodland suitability subclass 4w,

La—Landes fine sandy loam. This nearly level, deep,
well drained soil is on flood plains. This soil is
occasionally flooded. Mapped areas are mastly
elongated and parallel streams. Areas range from 3 to
75 acres.

In a typical profile, the surface layer is dark brown fine
sandy loam about 10 inches thick. The subsoil is
yellowish brown, friable fine sandy loam about 20 inches
thick. The underlying material is yellowish brown loamy
fine sand.

included with this soil in mapping are small areas of
Ceresco and Genesee soils, The surface layer, subsoil,
and underlying material is loose sand in a few areas.
These inclusions make up about 10 to 15 percent of this
map unit,
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Permeability of this Landes sail is moderately rapid or
rapid. The available water capacity is moderate. Organic
matter content of the surface layer is high. Surface
runoff is slow. The surface layer is friable and easily
tilled throughout a wide range in moisture content.

Maost areas of this soil are used for pasture. Small
inaccessible areas and areas dissected by overflow
channels remain wooded. Corn and soybeans are grown
in some areas. '

This soil is suited to corn, soybeans, and small grain,
but it is droughty in dry years. Crop residue retained on
the soil surface throughout the year protects the soil
from erosion and helps to develop and maintain good
soil structure and tilth.

This soil is suited to grasses and legumes. However,
floodwater can damage these crops in winter and early
in spring. Proper stocking rates, pasture rotation, and
timely grazing help to keep the soil in good condition.

This soil is suited to trees. Most woodland
management concerns are slight. Plant competition is
moderate, and competing vegetation should be
controlled by cutting, spraying, or girdling.

This soil has a severe limitation for building site
development, local roads and streets, and septic tank
absorption fields, and it is generally unsuited to these
uses because of occasional flocding. Pollution of
underground water supplies is a severe hazard for septic
tank absorption fields. Alternate sites should be
considered.

This Landes soil is in capability subclass llls and
woodland suitability subclass 10.

Ma—Mahalasville silty clay loam. This nearly level,
deep, very poortly drained soil is in depressions on lake
plains and along drainageways on till plains. It is ponded
by runoff from adjacent areas. Mapped areas are mostly
irreqular in shape, but many are oval or elongated. The
elongated areas usually parallel drainageways. Areas
range from 3 to 300 acres.

In a typical profile, the surface layer is black silty clay
loam about 16 inches thick. The subseil is about 28
inches thick. The upper part of the subsoil is very dark
gray and gray, mottled, firm silty clay loam; and the lower
part is gray, mottled, firm clay loam. The underlying
material to a depth of 60 inches is gray, mottled loam
with strata of silt loam and loamy sand. In places the
dark surface layer is as much as 24 inches thick. In
places the original black surface layer is covered with
light colored soil that washed from surrounding higher-
lying areas.

Included with this soil in mapping are small, slightly
elevated areas of Brenton, Starks, and Whitaker soils.
Small, lower-lying, undrained areas that stay wet for long
periods are included. A few small areas have a mucky
surface layer. Small areas of Westland, Cyclone, Patton,
and Ragsdale soils are also included. These inclusions
make up about 20 percent of this map unit.

Permeability of this Mahalasville soil is stow in the
subsoil and moderately rapid in the substratum. The
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available water capacity is high. The organic matter
content of the surface layer is high. Surface runoff is
very slow or ponded. A seascnal high water table is near
or above the surface in winter and spring. Some areas
along larger drainageways may be floodad after a heavy
rain. The surface layer can be tilled only through a
harrow range in moisture content without becoming
cloddy and hard. Fall plowing is beneficial to tillage
operations performed the following spring.

Most areas of this s0il are adequately drained and
used for corn, soybeans, and small grain. A few areas
are used for hay, pasture, or woodland.

This soil is well suited to corn, soybeans, and small
grain. Wetness is the major limitation for farm use of this
soil but can be overcome by subsurface drains, open
ditches, surface drains, or a combination of these.
Caonservation tillage, crop residue management, and
cover crops help to maintain tilth and organic matter
content.

This soil is suited to grasses and legumes, but it is
seldom used for pasture. Overgrazing or grazing when
the soil is wet results in soil compaction and poor tilth.
Proper stocking rates and timely grazing help to keep
the pasture and soil in good condition.

This soil is suited to trees, but few areas are wooded.
Woodland management concerns are severe for plant
competition, equipment use, seedling martality, and
windthrow hazard. Competing vegetation should be
controlled by cutting, spraying, or girdling. Harvesting is
often delayed until dry seasons or until the ground is
frozen.

Ponding is a severe limitation for building site
development of this Mahalasville scil. Areas used as
building sites should be drained and protected from
ponding. Dwellings and small buildings shoutd be
constructed without basements. This soil has severe
limitations for local roads and streets because of
ponding, low strength, and frost action potential.
Drainage ditches along roads lower the water table and
prevent damage caused by frost action. The base for
roads and streets should be strengthened with suitable
material. This soil has severe limitations for septic tank
absorption fields because of ponding and slow
permeability. Alternate sites should be considered.

This Mahalasville soil is in capability subclass llw and
woodland suitability subclass 2w.

McA—Martinsville silt loam, 0 to 2 percent slopes.
This nearly level, deep, well drained soil is on tow-lying
stream terraces and glacial moraines. Mapped areas are
irregular in shape and range from 3 to 35 acres.

In a typical profile, the surface layer is dark grayish
brown silt loam about 8 inches thick. The subsurface
layer is brown silt loam about 2 inches thick. The subsaoil
is about 48 inches thick. The upper part of the subsoil is
dark yellowish brawn, firm silty clay loam; the next part is
brown, firm clay loam; the next part is reddish brown,

firm sandy clay loam; and the lower part of the subsoil is

Soil survey

strong brown and yellowish brown stratified sandy loam
and loamy sand. The underlying material to a depth of
about 75 inches is strong brown, mottled loamy sand.
The solum that deveioped from silty material is as much
as 28 inches thick in some areas. The subsoil contains
as much as 15 percent gravel in a few places. The depth
to firm till is less than 60 inches in a few profiles. In a
few places the underlying material is sandy loam till.

Included with this soil in mapping are small areas of
Starks and Whitaker sails in slight deprassions. A few
areas have slopes of more than 2 percent. Also included
are small areas of Miami, Camden Variant, and Ockley
soils. These inclusions make up about 15 percent of this
map unit.

Permeability of this Martinsville soil is moderate. The
available water capacity is high. The organic matter
content of the surface layer is moderate. Surface runoff
is slow. The surface layer is friable and can be tilled
throughout a fairly wide range in moisture content.

Most areas of this soil are farmed and used for corn,
soybeans, and smalt grain. Some areas are used for hay
and pasture. A few small areas are wooded.

This soil is suited to corn, soybeans, and small grain.
Crop residue retained on the soil surface throughout the
year protects the soil from erosion and helps to develop
and maintain good soil structure and tilth.

This soil is suited to grasses and legumes, and very
well suited to deep-rooted legumes. Proper stocking
rates, pasture rotation, and timely grazing help to keep
the pasture and soil in good condition.

This soil is suited to trees, but few areas are wooded.
Most woodland management concerns are slight. Plant
competition is moderate, and competing vegetation
should be controlled by cutting, spraying, or girdling.

Shrink-swell potential is a moderate limitation for
building site development on this soil. Foundations,
footings, and basement walls should be properly
designed, and subsurface drains should be instailed to
prevent structurat damage caused by shrinking and
swelling of the soil. This soil has moderate limitations for
roads and streets because of frost action potential and
low support strength. The base for local roads and
streets needs to be strengthened with suitable material.
This soil has slight limitations for septic tank absorption
fields.

This Martinsville soil is in capability class | and
woodland suitability subclass 1o.

McB2—Martinsville silt loam, 2 to 6 percent slopes,
eroded. This gently sloping, daeap, well drained soil is on
low-lying stream terraces and glacial morainas. Mapped
areas are irregular in shape and range from 3 to 35
acres.

In a typical profile, the surface layer is dark grayish
brown silt loam about 7 inches thick. The subsail is
about 40 inches thick. The upper part of the subsgil is
brown, firm clay loam; the next part is reddish brown,
firm sandy clay loam; and the lower part of the subsoil is
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yellowish brown and strong brown, friable loamy sand
and sandy loam. The underlying material to a depth of
60 inches is strong brown and brown loamy sand, silt,
and sand. The subsoil contains as much as 15 percent
gravel in a few profiles. tn some profiles loam till is at a
depth of less than 60 inches. Simiiar soils which have
less clay and more sand in the subsoil are on some of
the low-lying stream terraces.

Included with this soil in mapping are small areas of
Fincastle and Whitaker soils on flatter areas. Also
included are areas that have a slope of more than 6
percent. Also included are small areas of Camden
Variant, Miami, and Ockley soils. These inclusions make
up about 15 percent of the map unit.

Permeability of this Martinsville soil is moderate. The
available water capacity is high. The organic matter
content of the surface layer is moderate. Surface runoff
from cultivated areas is medium. The surface layer can
be tilled throughout a fairly wide range in moisture
content.

Most areas of this soil are farmed and used for corn,
soybeans, and small grain. Some areas are used for hay
and pasture. A few small areas are wooded.

This soil is suited to corn, soybeans, and small grain.
Conservation tillage, terraces, diversions, contour
farming, grassed waterways, or grade stabilization
structures are needed to control ergsion if this soil is
cultivated. Crop residue retained on the soil surface and
cover crops also help to control erosion and maintain
tilth and organic matter content.

Grasses and legumes for hay and pasture effectively
control water erosion. Such deep-rooted legumes as
alfalfa are well suited to this scil. Proper stocking rates,
pasture rotation, and timely grazing help to keep the
pasture and soil in good condition.

This soil is well suited to trees, but few areas are
wooded. Most woodland management concerns are
slight. Plant competition is moderate, and competing
vleg?etation should be controlled by spraying, cutting, or
girdling.

Shrink-swell potential is a moderate limitation for
building site development an this scil. Foundations,
footings, and basement watls should be properly
designed, and subsurface drains should be installed to
prevent structural damage caused by shrinking and
swelling of the soil. This soil has moderate limitations for
roads and streets because of frost action potential and
low support strength. The base for local roads and
streets needs to be strengthened with suitable material.
This soil has slight limitations for septic tank absorption
fields.

This Martinsville soil is in capability subclass lle and
woodland suitability subclass 10.

MnC—Miami silt loam, 6 to 12 percent stopes. This
moderately sloping, deep, well drained soil is on upland
knobs and breaks along streams and drainageways.
Mapped areas range from 3 to 25 acres and are irreqular
in shape.
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In a typical profile, the surface layer is brown silt loam
about 6 inches thick. The subsoil is brown and dark
yellowish brown, firm clay loam about 30 inches thick.
The underlying material to a depth of 60 inches is
yellowish brown loam. In some places the subsoil is
redder and contains mare gravel. The combined surface
layer and subsoil which developed from silly material is
as much as 26 inches thick in some areas.

Included with this soil in mapping are areas of severely
eroded soils that have a clay loam surface layer. These
areas often have cobbles and gravel on the surface.
Also included are small areas that have a slope of more
than 12 percent. Small areas of Crosby soils along toe
slopes and drainageways are also included. In some
places in the northwest and north-central part of the
county, the underlying till is friable. These inclusions
make up about 10 to 15 percent of the map unit.

Permeability of this Miami soil is moderate in the
subsoil and moderately slow in the underlying material.
The available water capacity is moderate. The organic
matter content of the surface layer is moderate. Surface
runoff is medium. The surface layer is friable and can be
tilled throughout a fairly wide range in moisture content.

Most areas of this soil are used for pasture, hay, and
woodland. Some areas are farmed and used for corn,
soybeans, and small grain.

This sail is suited to corn, soybeans, and small grain.
However, the hazard of erosion is severe if this soll is
cultivated. Crop rotation, conservation tillage, terraces,
diversicns, contour farming, grassed waterways, or grade
stabilization structures are needed to minimize soil
erosion. Crop residue retained on the soil surface
throughout the year protects the soil from erosion and
helps to develop and maintain good soil structure and
tilth.

Grasses and legumes for hay or pasture effectively
control water erosion. If this soil is used for pasture,
overgrazing or grazing when the soit is wet causes
surface compaction, excessive runoff, and poor tilth.
Proper stocking rates, pasture rotation, and timely
grazing help to keep the pasture and soil in good
condition.

This soil is suited to trees, and a few areas are in
woodland. Most woodland management concerns are
slight. Plant competition is moderate, and competing
vegetation should be controlled by cutting, girdling, or
spraying.

This Miami soil has moderate limitations for building
site development because of moderate slope and shrink-
swell potential. Foundations and basement walls should
be properly designed to prevent structural damage from
shrinking and swelling of this soil. Foundation drains are
usually needed to remove excess water during wet
seasons. Erosion is a hazard during construction. As
much existing vegetation as possible should be retained.
Topsoil should be stockpiled and promptly replaced after
construction, and the exposed areas should be reseeded
immediately. Diversions and grassed waterways between
lots can divert excess runoff to suitable outlets.

-
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This soil has moderate limitations for local roads and
streets because of moderate slope, frost action potential,
and low strength. The base for local roads and streets
needs to be strengthened with suitable material, and
roads and streets should follow the contour. The
moderately slowly permeable underlying material is a
severe limitation for septic tank absorption fields.

Lateral seepage above the firm till is common, and
effluent may travel several feet before surfacing.
Commercial sewers and treatment facilities are generally
needed.

This Miami soil is in capability subclass llle and
woodland suitability subclass 1o.

MnD—Miami silt loam, 12 to 18 percent slopes.
This strongly sloping, deep, well drained soil is on breaks
along streams and drainageways of uplands. Mapped
areas are elongated or irregular in shape and range from
3 to 40 acres.

In a typical profile, the surface layer is yellowish brown
silt loam about & inches thick. The subsoil is about 24
inches thick. The upper part of the subsoit is dark
yeliowish brown and yellowish brown, firm clay loam; and
the lower part is yellowish brown, firm loam. The
underlying material to a depth of 60 inches is yellowish
brown loam. Some profiles have a gravelly subsail, and
some have sandy loam, loamy sand, or sandy clay loam
layers in the subsoil, In the northwestern and north-
central part of the county the underlying tifl is more
friable. The combined surface layer and subsoil is less
than 24 inches thick in some areas.

Included with this soil in mapping are severely eroded
areas, most of which have a gravelly surface. Also
included are small areas that have slopes of more than
18 percent. These inclusions make up about 15 percent
of this map unit.

Parmeability of this Miami soil is moderate in the
subsoil and moderately slow in the underlying material.
The available water capacity is moderate. The organic
matter content of the surface layer is moderate. Surface
runoff is rapid. The surface layer is friable and can be
tilled throughout a fairty wide range in moisture content.

Most areas of this soil are used for pasture, hay, or
woodland. A few areas are farmed and used for corn,
soybeans, and small grain.

This soil is not suited to corn, soybeans, and small
grain because of the severe hazard of erosion.
Conservation tillage, diversions, grassed waterways, and
proper use of crop residue help to control erosion if this
soil is cultivated.

Grasses and legumes for hay or pasture effectively
control water erasion. Overgrazing or grazing when the
soil is wet causes surface compaction, excessive runoff,
and poor tilth. Proper stocking rates, pasture rotation,
and timely grazing help to keep the pasture and soil in
good condition.

This soil is suited to trees, and many areas are
wooded. Most woodland management concerns are
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slight. Plant competition is moderate, and competing
vegetation should be controlled by cutting, girdling, or
spraying.

This Miami soil is severely limited for building site
davelopment because of strong slope. It it is used as
building sites, as much existing vegetation as possible
needs to be conserved, and the exposed areas should
be reseeded or sodded immediately. There is some
hazard in pperating certain machinery on cross slopes.
Foundations, footings, and basement walls need to be
praperly designed, and foundation drains should be used
to remove excess water during wet seasons.

This soil has a severe limitation for local roads and
streets because of strong slope. Local roads and streets
should be on the contour, and their base should be
strengthened with suitable material. This soil has severe
limitations for septic tank absorption fields because of
strong slope and moderately slow permeability. Lateral
seepage along the top of the firm till usually occurs, and
the effluent may travel several feet before surfacing.
Septic systems should be adapted to the slope of the
land. Commercial sewers are often needed.

This Miami soil is in capability subclass Ve and
woodland suitability subclass. 10.

MsC3—Miami clay Joam, 6 to 12 percent slopes,
severely eroded. This moderately sloping, deep, well
drained scil is on upland knobs and breaks along
drainageways and streams. Mapped areas are long and
narrow or irregular in shape and range from 3 to 40
acres.

In a typical profile, the surface layer is yellowish
brown, firm clay loam about 8 inches thick. The subsoll
is yellowish brown, firm clay loam about 20 inches thick.
The underlying material to a depth of 60 inches is
yellowish brown loam. Some profiles have layers of
sandy clay loam, gravelly clay loam, sandy loam, loamy
sand, and sand in the lower part of the subsoil. In a few
of the most severely eroded areas, calcareous till is at
the surface. The underlying till is more friable in the
northwestern and north-central parts of the county.

Included with this soil in mapping are a few small
areas of Crosby soils along toe slopes and
drainageways. Some areas have a slope of more than
12 percent or less than 6 percent. These inclusions
make up about 15 percent of this map unit.

Permeability of this Miami soil is moderate in the
subsoil and moderately slow in the underlying material.
The available water capacity is moderate. The organic
matter content of the surface layer is low. Surface runoff
is medium. The surface layer is difficult to till and
becomes cloddy if tilled when wet. The surface layer
ranges from strongly acid to neutral depending on past
liming practices and the severity of erosion.

Most areas of this soil are farmed and used for corn,
soybeans, and small grain. Some areas are used for hay
or pasture.

This soil is poorly suited to corn and soybeans
because of the severely ercded surface layer and the
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severe hazard of further erosion. Some areas have small
gullies that are difficult for farm machinery to cross.
Small grain can be grown so that stands of grasses and
legumes can be reestablished. Conservation tillage,
diversions, grassed waterways, and proper use of crop
residue helfp to prevent excessive soil loss. Crop
rotations that include grasses and legumes most of the
time effectively control erosion.

This soil is suited to grasses and legumes.
Overgrazing or grazing when the soil is wet causes
surface compaction, excessive runoff, and poor tilth.
Proper stocking rates, pasture rotation, and timely
grazing help to keep the scil and pasture in good
condition. ‘

This soil is suited to trees. Several areas have poor
stands of young trees. Most woodland management
concerns are slight. Plant competition is moderate, and
competing vegetation should be controlled by cutting,
spraying, or girdling. Because of the severely eroded
surface layer, the seedling survival rate is not as high as
in uneroded areas.

This soil has moderate limitations for building sites
because of the steepness of the slope and shrink-swell
potential. Foundations and basement walls should be
properly designed to prevent damage from shrinking and
swelling. Foundation drains are usually needed to
remove excess water during wet seasons. Erosion is a
hazard during construction. As much existing vegetation
as possible should be retained. Topsocil needs to be
stockpiled and promptly replaced after construction, and
the exposed areas should be reseeded immediately.
Diversions and waterways between lots can divert
excess runoff to suitable outlets.

This scil has moderate limitations for local roads and
streets because of low support strength, frost action
potential, and moderate slope. The base for local roads
and streets needs to be strengthened with suitable
material. Local roads and streets should follow the
contour. This soil has a severe limitation for septic tank
absorption fields because of moderately slow
permeability. Lateral seepage along the top of the firm till
generally occurs, and effluent may travel several feet
before surfacing. Septic systems should be adapted to
the slope.-Commercial sewers and treatment facilities
are usually needed.

This Miami scil is in capability subclass Ve and
woodland suitability subclass 10.

MsD3—Miami clay loam, 12 to 18 percent slopes,
severely eroded. This strongly sloping, deep, well
drained soil is on breaks along streams and
drainageways. Mapped areas range from 3 to 15 acres
and are irregular in shape.

In a typical profile, the surface layer is dark brown clay
loam about 6 inches thick. The subsoil is dark yellowish
brown, firm clay loam about 22 inches thick. The
underlying material to a depth of 80 inches is yellowish
brown loam. In places the surface tayer is calcareous.
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The surface layer is gravelly in some areas. The subsail
is gravelly loam or gravelly clay loam in places.

Included with this soil in mapping are areas that have
slope of more than 18 percent. Small areas of Hennepin
soils are also included. The underlying tili is more friable
in the northwestern and north-central parts of the county.
These inclusions make up about 15 to 20 percent of this
map unit.

Permeability of this Miami soil is moderate in the
subsoil and moderately slow in the underlying material.
The available water capacity is moderate. The organic
matter content of the surface layer is low. Surface runoff
is very rapid. The surface layer becomes very cloddy and
hard to work if tilled when wet because of poor soil
structure and absence of organic matter. Seed
germination is slow in this soil.

Some areas of this soil are farmed, but many areas
are idle. The vegetation is briars and young trees. Other
areas are used for hay or pasture.

This soil is poorly suited to corn and soybeans
because of the severely eroded surface layer and the
severe hazard of further ergsion. Some areas have
gullies that are difficult for farm machinery to cross.
Small grain is grown so that stands of grasses and
legumes can be reestablished. Conservation tillage,
diversions, grassed waterways, and proper use of crop
residue help to prevent excessive soil loss. Crop
rotations that include grasses and legumes most of the
time effectively control erosion.

This soil is suited to grasses and legumes for forage
and pasture. Areas should be left in grass because of
the difficulty in establishing seedings in the severely
eroded surface layer. Overgrazing or grazing when the
soil is wet causes surface compaction, excessive runoff,
and poor tilth. Proper stocking rates, pasture rotation,
and timely grazing help to keep the scil and pasture in
good cendition.

This soil is suited to trees. Several areas have poor
stands of young trees. Most woodland management
concerns are slight. Plant competition is moderate, and
competing vegetation should be controlled by cutting,
girdling, or spraying. Because of the severely eroded
surface layer, seedling survival is not as good as in
uneroded areas.

This Miami soil has a severe limitation for building site
development because of the steepness of the slope.
When used as building sites, as much existing vegetation
as possible should be conserved, and exposed areas
should be reseeded or sodded immediately. There is
some hazard in operating certain types of machinery on
cross slopes. Foundations, footings, and basement walls
should be properly designed, and foundation drains
should be used to remove the excess water that collects
during wet seasons,

This soil has a severe limitation for local roads and
streets because of steepness of the slope. Local roads
and streets should be on the contour, and their base
should be strengthened with suitable material. This soil
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has severe limitations for septic tank absorption fields
because of strong slope and moderately slow
permeability. Lateral seepage generally occurs, and the
effluent may travel several feet before surfacing.
Commercial sewers and treatment facilities are generally
needed.

This Miami soil is in capabhility subclass Vle and
woodland suitability subclass 10.

MtB—Miami-Croshy silt loams, 2 to 6 percent
slopes. These gently sloping, deep soils are on
undulating till plains and slopes adjacent to
drainageways. The Miami scil is well drained, and the
Crosby soil is somewhat poorly drained. Mapped areas
are broad and irregular in shape and range from 3 to 300
acres. This complex is about 55 percent Miami soil and
25 percent Crosby soil. The Miami scil is on knolls, side
slopes, and ridgetops. The Crosby sail is on toe slopes,
along drainageways, and in swales. These soils are so
intricately mixed or in such small areas that it was not
practical to separate them in mapping.

In a typical profile of Miami scil, the surface layer is
brown silt loam about 8 inches thick. The subsoil is
about 28 inches thick. The upper part of the subsoil is
dark yellowish brown and yellowish brown, firm clay
loam; and the lower part is yellowish brown, firm loam.
The underlying material to a depth of 60 inches is brown
loam. The surface layer and subsoil are more than 40
inches thick in many areas. In some profiles the lower
part of the subsoil is gravelly.

In a typical profile of Crosby soil, the surface layer is
brown silt loam about 8 inches thick. The subsoil is
yellowish brown and mottled and is about 32 inches
thick. The upper part of the subsoil is firm silty clay loam,
and the lower part is firm clay loam. The underlying
material to a depth of 60 inches is yellowish brown,
mottied loam. In some profiles the silty clay loam harizon
is as much as 30 inches thick. The lower part of the
subsail is stratified silt loam, sandy loam, and sand as
much as 12 inches thick in some profiles. The surface
layer and subsoil are less than 24 inches thick in some
areas.

Included with these soils in mapping are small areas of
Treaty, Fincastle, Whitaker, and Xenia soils. Also
included are small areas of Miami soils that have a slope
of more than & percent and some areas of CGrosby sails
that have a slope of less than 2 percent. Some areas of
Miami scils that are severely eraded and have a clay
loam surface layer are included. These inclusions make
up about 5 to 25 percent of each mapped area.

Permeability of the Miami soil is moderate in the
subsoil and moderately slow in the underlying material.
The Crosby scil is slowly permeable. In the northwest
and north-central parts of the county, the underlying
material of both soils is more friable and is moderately
permeable. The available water capacity is moderate for
the Miami soil and high for the Crosby socil. The organic
matter content in the surface layer is moderate for both
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soils. A seasonal high water table is at a depth of 1 foot
to 3 feet during the winter and early in spring in the
Crosby soil. Surface runoff is medium. The soils in this
complex have a surface layer that is fairly easy to till
throughout a fairly wide range in moisture content. The
saverely eroded areas included in this complex are
difficult to til.

Most areas of these soils are farmed and used for
corn, soybeans, and small grain. A few areas are used
for hay, pasture, woodland, or truck crops.

The soils in this complex are suited to corn, soybeans,
and small grain. Crop rotation, conservation tillage,
terraces, diversions, contour farming, grassed
waterways, and grade stabilization structures help to
prevent erosion if this soil is cultivated. Crop residue
retained on the surface and cover crops also help to
control erosion and improve and maintain tilth and
organic matter content. Subsurface drains are needed in
some areas of drainageways and swales that are wet
because of seepage. The side slopes are difficuit to farm
in the spring because of lateral seepage of water above
the firm till.

Grasses and legumes for hay or pasture effectively
reduce surface runoff and erosion. If these soils are
used for pasture, overgrazing or grazing when the soil is
wet causes surface compaction and poor tilth. Proper
stocking rates, pasture rotation, and timely grazing heip
tc keep the pasture and soil in good condition.

The soils of this compiex are suited to trees, and
some areas are in woodland. Most woodland
management concerns are slight. Plant competition is
moderate, and competing vegetation should be
controlled by cutting, spraying, or girdling.

Shrink-swell potential is a moderate limitation for
building site development on the Miami soil. Foundations
and basement walls should be properly desighed to
prevent structural damage caused by shrinking and
swelling. Foundation drains are neaded to remove
excess water during wet seasons. This Miami soil has
moderate limitations for local roads and streets because
of frost action potential and low support strength. The
base for local roads and streets needs to be
strengthened with suitable material. Use of this sail for
septic tank absorption fields is severely limited because
of moderately slow permeability. Lateral seepage along
the top of the till generally occurs, and effluent can
travel several feet before surfacing.

Wetness is a severe limitation for building site
development on the Crosby soil. Areas used for building
sites should be drained. Dwellings and small buildings
should be constructed without basements. This Crosby
s0il has severe limitations for local roads and streets
because of low support strength and frost action
potential. Drainage ditches along roads help to prevent
frost action damage. The base for roads needs to be
strengthened with suitable material. Wetness and slow
permeability are severe limitations for septic tank
absorption fields. Perimeter tile drainage helps to lower
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the seasonal high water tabhle, but commercial sewers
and treatment facilities are generally needed.

Onsite investigation is often needed to determine the
limitations of these soils for building sites and local roads
and streets.

These soils are in capability subclass lle. The Miami
soil is in woodland suitability subclass 10, and the
Crosby soil is in woodland suitability subclass 3o.

MwA--Miami-Martinsville silt loams, 0 to 2 percent
slopes. These nearly level, deep, well drained soils are
on rises on till plains. Mapped areas are irregular in
shape and range from 3 to 30 acres. This complex
contains about 55 percent Miami soil and 30 percent
Martinsville soil. These soils are so intricately mixed that
they could not be separated in mapping.

In a typical profile of Miami soil, the surface layer is
brown silt loam about 10 inches thick. The subsoil is
about 32 inches thick. The upper part is dark yellowish
brown, firm silty clay loam; and the lower part is dark
yellowish brown, firm clay loam. The underlying material
to a depth of 80 inches is yellowish brown, firm loam.

In a typical profile of Martinsville sail, the surface layer
is brown silt loam about 10 inches thick. The subsoil is
about 40 inches thick. The upper part of the subsoil is
yellowish brown, firm silty clay loam; the next part is
brown, firm clay loam; and the lower part of the subsoil
is dark brown, firm sandy clay loam. The underlying
material to a depth of 60 inches is strong brown and
dark yellowish brown silt loam and loamy sand. In some
areas the horizons developed from silty material are as
much as 24 inches thick. In some areas the underlying
material is thin and loam till is as shallow as 50 inches.
In other areas the substratum is sand and coarse sand.

Included with the Miami and Martinsville soils in
mapping are small areas of Camden, Russell, Xenia, and
Fincastie soils. These inclusions make up about 15
percent of the complex.

The Martinsville soil is moderately permeable.
Permeability in the Miami soil is moderate in the subsoil
and moderately slow in the underlying material. The
available water capacity is high. The organic matter
content of the surface layer is moderate. Surface runoff
is slow. The surface layer is friable and can be tilled
throughout a fairly wide range in moisture content.

Most areas of these soils are farmed and used for
corn, soybeans, and small grain. A few areas are used
for hay, pasture, woodland, or truck crops.

These soils are suited to corn, soybeans, small grain,
and truck crops. Conservation tillage and crop residue
management help to maintain tilth and organic matter
content.

These soils are suited to grasses or legumes.
Overgrazing or grazing when the scil is wet results in soil
compaction and poor tilth. Proper stocking rates, pasture
rotation, and timely grazing help to keep the pasture and
soil in good condition.

These soils are suited to trees, and a few areas are
wooded. Most woodland management concerns are
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slight. Plant competition is moderate, and competing
vegetation should be controlled by cutting, spraying, of
girdling.

Shrink-swell potential is a moderate limitation for
building site development on these soils. Foundations,
footings, and basement walls should be properly
designed to prevent structural damage caused by
shrinking and swelling of the soil. Foundation drains
should be installed. These soils have moderate
limitations for local roads and streets because of frost
action potential and low support strength. The road base
should be strengthened with suitable material. The Miami
soil has a severe limitation for septic tank absorption
fields because of moderately slow permeability. The
Martinsville soil has slight limitations for septic tank
absorption fields.

Onsite investigation is needed to determine the
limitations of this complex for seplic tank absorption
fields.

The soils of this complex are in capability class t and
woodland suitability subclass 10.

Mx—Milford silty clay loam. This nearly level, deep,
very poorly drained sail is in potholes on lakebeds and
till plains and along drainageways. It is ponded by runoff
from adjacent areas. Mapped areas are mostly oval, but
several are elongated and parallel drainageways. Areas
range from 3 to 50 acres.

In a typical profile, the black surface soil is about 17
inches thick. It is silty ¢lay loam in the upper part and
silty clay in the lower part. The subsoil is about 21
inches thick. The upper part of the subsoil is very dark
gray and gray, mottled, firm silty clay; and the lower part
is gray, mottled, firm silt loam containing thin strata of
silty clay loam. The underlying material to a depth of 60
inches is gray, mottled silt loam containing thin strata of
silty clay loam. Loose sand and gravel is between depths
of 40 and 80 inches in severat profiles. Some areas have
a dark surface layer as much as 26 inches thick.

Included with this soil in mapping are small areas of
Cyclone, Patton, and Mahalasville soils on slightly
higher-lying positions. Alsc included are small convex
areas of Starks and Whitaker soils. Small areas that stay
wet for extended periods and are usually not farmed are
included. Some areas have a mucky surface layer.
These inclusions make up about 10 percent of this map
unit.

Permeability of this Milford soil is slow in the subsoil
and moderately slow in the underlying material. The
available water capacity is high. The organic matter
content of the surface layer is high. Surface runoff is
very slow to ponded. A seasonal high water table is neai
or above the surface in winter and spring. The surface
layer can be tilled only through a very narrow range in
moisture content without becoming cloddy and hard. In
areas that have silty overwash, the surface layer is
easier to till. Fall chiseling or plowing is beneficial to
tillage operations performed the following spring.
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Most areas of this soil are adequately drained and
used for corn, soybeans, and small grain. Undrained or
inadequately drained areas are used for pasture and
woodland, or are idle.

This soil is suited to corn and soybeans. Wetness is
the major limitation for farm use of this soil. Most areas
that are adequately drained for row crops are not
suitable for smail grain because of ponding in winter and
spring. Subsurface drains, open ditches, surface drains,
or a combination of these can drain this soil, but in many
cases there is no suitable outlet. Surface drains are
generally necessary to remove surface water because
the subsoil restricts downward movement of water to tile.
If surface drains are not feasible, surface inlet risers can
be used with the tile system. In large areas, pumping
stations may be justified. With drainage and proper
management, this soil is suited to intensive row crops.
Conservation tillage, crop residue management, and
cover crops help to maintain tilth and organic matter
content.

This sail is suited to grasses and legumes for hay or
pasture, although these may be damaged by ponded
water in winter and spring. Overgrazing or grazing when
the soil is wet results in surface compaction and poor
tilth. Proper stocking rates, pasture rotation, timely
grazing. and restricted use during wet periods help to
keep the pasture and soil in good condition.

Water-tolerant trees grow well on this soil, and a few
undrained areas are wooded. Woodland management
concerns are severe for equipment use, seedling
mortality, and windthrow hazard. Plant competition is
moderate, and competing vegetation should be
controlled by cutting, spraying, or girdling. Harvesting is
often delayed until the ground is frozen or until dry
seasons.

This Milford soil has severe limitations for building site
development because of shrink-swell potential and
ponding. Areas used as building sites should be
artificially drained and protected from ponding. Dwellings
and small buildings should be constructed without
basements. Foundations and footings should be
designed to prevent structural damage caused by
shrinking and swelling of the soil. This soil has severe
limitations for local roads and streets because of
ponding and low support strength. Drainage ditches are
needed along roads to lower the water table. The base
for roads should be strengthened with suitable material.
This soil has severe limitations for septic tank absorption
fields because of ponding and slow permeability.
Commercial sewers and treatment facilities are generally
needed.

This Milford soil is in capability subclass llw and
woodland suitability subclass 2w.

OcA—Ockley silt loam, 0 te 2 percent slopes. This
nearly level, deep, well drained scil is on stream terraces
and small morainal rises on uplands. Mapped areas on
stream terraces are mostly elongated and parallet
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streams. Upland areas are irregular in shape or oval.
Areas range from 3 to 40 acres.

In a typical profile, the surface layer is dark yellowish
brown silt loam about 10 inches thick. The subsoil is
about 48 inches thick. The upper part of the subsoil is
dark yellowish brown, firm silty clay loam; the next part is
dark brown, firm clay lcam and gravelly clay loam; and
the lower part of the subsoil is reddish brown, firm
gravelly sandy clay loam. The underlying material to a
depth of 70 inches is brown very gravelly coarse sand. In
places loam till is within a depth of 55 inches. In some
areas the lower part of the subsoil is sandy loam or

loamy sand. Thickness of the sand and-gravel ranges

from less than 1 foot to more than 15 feet along Wildcat
Creek in the western part of the county.

Included with this soil in mapping are a few small,
slightly lower-lying areas of Sleeth soils. Also included
are small areas that have a slope of more than 2
percent and shallow solils on steep breaks along major
streams. Small areas of Camden Variant and Martinsville
soils are also included. Also included on low-lying stream
terraces are soils which have loose sand and gravelly
sand at a depth of less than 42 inches. These inciusions
make up about 15 percent of the map unit.

Permeability of this Ockley soil is moderate in the
subsoil and very rapid in the underlying material. The
available water capacity is high and the organic matter
content in the surface layer is moderate. Surface runoff
is slow. The friable surface layer can be easily tilled
throughout a faitly wide range in moisture content.

Most areas of this soil are farmed and used for corn,
soybeans, and small grain. Some areas are used for hay
and pasture. A few areas are wooded. Some areas are a
source of sand and gravel.

This soil is suited to corn, soybeans, and smail grain.
Fall seeded crops are well suited to this soil. Crop
rasidue retained on the scil surface throughout the year
protects the soil from erosion and helps to davelop and
maintain good soil structure and tilth.

This soil is well suited to grasses and legumes and very
well suited to deep-rooted legumes. Proper.stocking rates,
pasture rotation, and timely grazing help to keep the
pasture and soil in good condition.

This soit is suited to trees, but few areas are wooded.
Most woodland management concerns are slight. Plant
competition is moderate, and competing vegetation
should be controlled by cutting, spraying, or girdling.

This soil has a moderate limitation for building site
development because of shrink-swell potential.
Foundations and basement walls should be properly
designed to prevent structural damage caused by
shrinking and swelling of the soil. This soil has a severe
limitation for local roads and streets because of low
support strength. The base for roads and streets should
be sirengthened with suitable material. This soil has
slight limitations for septic tank absorption fields.

This Ockley soil is in capability class | and woodland
suitability subclass 1o.
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OcB—Qckley silt loam, 2 to 6 percent slopes. This
gently sloping, deep, well drained soil is on stream
terraces and small morainal rises on uplands. Mapped
areas on stream terraces are mostly elengated and
parallel streams. Upland areas are irregular in shape or
gval. Areas range from 3 to 40 acres.

In a typical profile, the surface layer is brown silt loam
about 6 inches thick. The subsoil is about 46 inches
thick. The upper part of the subsoil is brown, friable or
firm silt loam and silty clay loam; the next part is dark
brown, firm clay loam and gravelly clay loam; and the
lower part is reddish brown and dark reddish brown, firm
gravelly sandy clay loam. The underlying material to a
depth of 60 inches is brown very gravelly coarse sand.
Loam till is within a depth of 55 inches in some areas.
Thickness of the underlying sand and gravelly sand
ranges from less than 1 foot to more than 15 feet along
Wildcat Creek in the western part of the county.

Included with this soil in mapping are a few small
areas of Sleeth soils; Fox soils that have a slope of
more than 6 percent; small, severely eroded areas;
shallow soils on steep breaks; and smalt areas of Miami
soils. These inclusions make up about 10 to 15 percent
of the map unit.

Permeability of this Ockley soil is moderate in the
subsoil and very rapid in the underlying material. The
available water capacity is high. The organic matter
content of the surface layer is moderate. Surface runoff
is medium. The surface layer is friable and can be tilled
throughout a fairly wide range in moisture content.

Most areas of this soil are farmed and used for corn,
soybeans, and small grain. Some areas are used for hay
and pasture. A few gravel and sand pits are located in
areas of this soil.

This soil is suited to corn, soybeans, and small grain.
Crop rotation, conservation tillage, terraces, diversions,
contour farming, grassed waterways, or grade
stabilization structures help to prevent excessive soil
loss if this scil is cultivated. Grop residue retained on the
soii surface throughout the year protects the soil from
erosion and helps to develop and maintain good soil
structure and tilth.

Grasses and legumes for hay and pasture effectively
control erosion. Such deep-rooted leqgumes as alfalfa are
well suited to this soil. Proper stocking rates, pasture
rotation, and timely grazing help to maintain the pasture
and soil.

This soil is suited to trees, but few areas are wooded.
Most woodland management concerns are slight. Plant
competition is moderate, and competing vegetation
should be controlled by cutting, spraying, or girdling.

This soil has a moderate limitation for building site
development because of shrink-swell potential.
Foundations and basement walls should be properly
designed to prevent structural damage caused by
shrinking and swelling of the soil. This secil has a severe
limitation for local roads and streets because of low
support strength. The base for local roads and streets
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should be strengthened with suitable material. This soil
has slight limitations for septic tank absorption fields.

This Ockley soil is in capabhility subclass lle and
woodland suitability subclass 10.

Pc—Palms muck, undrained. This nearly level, deep,
very poorly drained soil is on flood plains and in potholes
on terraces and uplands. It is ponded by runoff from
surrounding areas, and a few areas on the flood plains
are occasionally flooded. Flood plain areas are
elongated and parallel streams. They range from 3 to
100 acres. Upland and terrace areas are oval and are in
potholes that are generally less than 10 acres.

In a typical profile, the surface layer is black muck
about 12 inches thick. The subsurface tier is very dark
gray, friable muck about 14 inches thick. The underlying
material to a depth of 60 incheas is dark gray silt loam
and loam. In some areas the surface layer is mucky silt
loam. In a few profiles the organic material is as thin as
12 inches.

Included with this soil in mapping are areas of Patton,
Saranac, and Sloan soils. A few areas where loose sand
is at the surface are included. Small areas of Houghton
soil are also included. Some profiles have thin layers of
coprogenous earth below the muck. These inclusions
make up about 20 percent of this map unit.

Permeability of this Palms soil is moderately rapid in
the organic layers and moderate or moderately slow in
the mineral material. The available water capacity is
high. The organic matter content of the surface layer is
very high. A seasonal high water table is near or above
the surface in winter and spring. The surface layer is
easy to till throughout a wide range in moisture content.

Most areas of this soil are not cuitivated because of
wetness. The dominant vegetation is wetland weeads and
shrubs. A few areas are used for pasture or remain
wooded. Some areas are used for corn and soybeans.

This soil is generally not suited to corn and soybeans
unless adequately drained by subsurface drains, surface
drains, or open ditches. Generally a combination of
these is used. Pumping stations are needed in the
lowest lying areas. Subsidence is often a problem in the
organic part of the soil after drainage has been
established. Wetness is the major limitation and floeding
is the major hazard for farm use of this soil. Fall-seeded
and early spring-seeded small grain can be damaged by
ponded water even where satisfactory drainage has
been established for row crops.

Quality grasses and legumes do not grow on this soil
unless adequate drainage has been established. Surface
ponding is a hazard for grasses and legumes in winter
and early in spring. The major concern far pasture
management is overgrazing and grazing when the soil is
wet. Proper stocking rates and timely grazing help to
keep the pasture and seil in good condition.

Water-tolerant trees grow well on this soil, but few
areas are wooeded. Weoodland management concerns are
severe for equipment use, windthrow hazard, and
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seedling mortality. Plant competition is moderate, and
competing vegetation should be controlled by cutting,
spraying, or girdling. Trees can be harvested only in dry
seasons or when the ground is frozen.

This soil has severe limitations for building site
development, local roads and streets, and septic tank
absorption fields, and is generally unsuited for these
uses because of low support strength and ponding.
Alternate sites should be considered. Removing the
organic material and replacing it with suitable base
material and installing drainage ditches will help local
roads and streets hold up.

This Palms soil is in capability subclass Vw and
woodland suitability subclass 4w.

PgB—Parr silt loam, 1 to 5 percent slopes. This
gently sloping, deep, well drained soil is on knobs and
sloping areas along drainageways and streams. Mapped
areas are irregular in shape and range from 3 to 80
acres.

In a typical profile, the surface layer is very dark
grayish brown silt loam about 10 inches thick. The
subsoail is firm clay loam about 27 inches thick. The
upper part of the subsoil is dark yellowish brown and
dark brown, and the lower part is yellowish brown and
strong brown. The substratum to a depth of 60 inches is
yellowish brown loam till. Some profiles have harizons of
sandy clay loam, loamy sand, and sand in the lower part
of the subsail. In some profiles the silty horizons are as
much as 24 inches thick and the sclum is thicker.

Included with this soil in mapping are small eroded
areas that have a surface layer less than 10 inches
thick. Also included are Dana soils ¢n flatter areas. Raub
soils are included in lower lying areas. Where this sail is
near Miami and Fincastle soils, it has a dark surface
layer between 6 and 10 inches thick even in noneroded
areas. These inclusions make up about 15 percent of the
map unit.

Permeability of this Parr soil is moderate in the subsoil
and moderately slow in the underlying material. The
available water capacity is moderate. The organic matter
content of the surface layer is high. Surface runoff is
medium. The surface layer is friable and can be tilled
throughout a fairly wide range in maoisture content.

Most areas of this soil are farmed and are used for
corn, soybeans, and small grain. Some areas are used
for hay or pasture.

This soil is suited to corn, soybeans, and small grain.
Crop rotation, conservation tillage, diversions, contour
farming, grassed waterways, or grade stabilization
structures help to prevent excessive soil loss. Crop
residue retained on the surface and cover crops also
help to control erosion and improve and maintain tilth
and organic matter content. Areas in some of the
drainageways and swales that are wet because of
seepage need subsurface drains.

Grasses and legumes for hay or pasture effectively
control erosion. Overgrazing or grazing when the soil is

Sail survey

wet causes surface compaction, excessive runoff, and
poor titth. Proper stocking rates, pasture rotation, and
timely grazing help to keep the pasture and soil in good
condition.

Shrink-swell potential is a moderate limitation for
buiiding site development on this Parr soil. Foundations,
footings, and basement walls should be properly
designed to prevent structural damage caused by
shrinking and swelling of the soil. This soil has a severe
limitation for local roads and streets because of low
support strength. The base for roads and streets should
be strengthened with suitable material. This soil has a
severe limitation for septic tank absorption fields
because of moderately slow permeability. Lateral
seepage along the top of the firm till generally occurs,
and the effluent can travel several feet before surfacing.

This Parr soil is in capability subclass lle and is not
assigned to a woodland suitability subclass.

Pn—Patton silty clay loam. This nearly level, deep,
poorly drained soil is in depressions and potholes on fill
plains, lakebeds, and along drainageways. It is ponded
by runoff from adjacent areas. Most mapped areas are
oval, but some areas in drainageways are elongated.
Areas range from 3 to 40 acres.

In a typical profile, the upper part of the surface layer
is black silty clay loam about 9 inches thick, and the
lower part is very dark gray silty clay loam about 3
inches thick. The subsail is gray, mottled, firm silty clay
loam about 18 inches thick. The underlying material to a
depth of 60 inches is gray, mottled silt loam. Light
colored material has washed in over the original black
surface layer in some areas. The dark surface layer is as
much as 24 inches thick in some areas.

Inctuded with this soil in mapping are small, slightly
elevated areas of Crosby, Starks, and Whitaker soils. A
few areas of this soil have a calcareous surface layer. A
few profiles have a mucky surface layer. Undrained
areas that stay wet for extended periods are also
included. Small areas of Milford, Mahalasville, and
Westland soils are also included. These inclusions make
up about 10 percent of this map unit.

Permeability of this Patton soil is moderate. The
available water capacity is high. The organic matter
content of the surface layer is high. Surface runoff is
very slow to ponded. A seasonal high water table is near
or above the surface in spring. The surface layer can be
tilled only throughout a narrow range in moisture content
without becoming cloddy and hard. Chiseling or plowing
in the fall is beneficial to tillage operations performed the
following spring.

Most areas of this soil are farmed, and adequate
drainage has been established. Drained areas are used
for corn, soybeans, and small grain. A few areas are
used for hay, pasture, or woodiots. Some undrained
areas are idle, and wetland weeds are the dominant
vegetation.

This soil is suited to corn and soybeans where
adequate drainage has been established. Wetness is a
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major limitation, but subsurface drains, open ditches,
surface drains, or a combination of these can be used to
drain this soil. Suitable outlets are difficult to find
because this soil is in low-lying potholes. Surface drains
are often necessary to remave surface water because
the subsaoil restricts downward movement of water to
subsurface drains. If sufficient grade is not present,
surface inlet risers can help to drain these potholes.
Most areas that are adequately drained for row crops are
not suitable for small grain because of ponding in winter
and spring. If drained and properly managed, this soil is
suited to intensive row crops. Crop residue retained on
the soil surface throughout the year protects the soil
from erosion and helps to develop and maintain good
soil structure and tilth.

This soil is suited to grasses and legumes for hay or
pasture if adequately drained. Grasses and legumes may
be damaged by ponded water. Overgrazing or grazing
when the soil is wet results in soil compaction and poor
tilth. Proper stocking rates and timely grazing help to
keep the pasture and soil in good condition.

Water-tolerant trees grow well on this scil, and a few
undrained areas are wooded. Woodland management
concerns are severe for equipment use and plant
competition. Seedling mortality and windthrow hazard are
moderate. Water-tolerant trees should be favored in
timber stands. Competing vegetation should be
controlled by cutting, spraying, and girdling. Harvesting
may be delayed until dry seasons or until the ground is
frozen,

Ponding is a severe limitation for building site
development on this Patton soil. Areas used as building
sites should be drained and protected from ponding.
Dwellings and smali buildings should be constructed
without basements. This soil has severe limitations for
local roads and streets because of ponding, frost action
potential, and low support strength. Drainage ditches
along roads can lower the water table and prevent
damage caused by frost action. The base for roads
should be strengthened with suitable material. Ponding is
a severe limitation for septic tank absorption fields on
this soil. Commercial sewers and treatment facilities are
generally needed.

This Patton soil is in capability subclass llw and
woodland suitability subclass 2w.

Pr—Pits, gravel. These nearly level to steep, well
drained areas are gravel pits. Gravel pits are on uplands,
terraces, and flood plains. One large pit is located north
of Jefierson. Pits range from 5 to about 60 acres.

In a typical area, the soil material has been removed,
and sand and gravel is exposed. In places soil material
has washed into pits, and sparse vegetation is growing.

Inciuded in this map unit are small areas where the
overburden has been piled. These areas are covered by
vegetation. Included in the uplands are small abandoned
pits where the gravel has been removed and glacial till is
exposed. Also included are many areas of water in the
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lowest part of the pits. These inclusions make up 40
percent of the map unit.

Permeability of the material is rapid or very rapid,
except in areas where glacial till is exposed. The till has
moderately slow permeability. The available water
capacity of this material is very low. The organic matter
content is low. Reaction ranges from stightly acid to
moderately alkaline. Most of the sand and gravel is
calcareous.

Most areas of this map unit are barren. Erosion is a
hazard.

Onsite investigation is needed if areas of this map unit
are to be used for building site development, sanitary
facilities, or roads and streets. Properties of these areas
are variable.

This miscellaneous area is not assigned to a capability
subclass or woodland suitability subciass.

PtA—Proctor silt loam, 0 to 3 percent slopes. This
nearly level, deep, moderately well drained soil is on
outwash plains and lake plains. Mapped areas are
irregular in shape and range from 3 to 30 acres.

In a typical profile, the surface layer is very dark
grayish brown silt loam about 11 inches thick. The
subsoil is about 54 inches thick. The upper part of the
subsoil is dark brown, friable silt loam; the next part is
dark yellowish brown, firm silty clay loam; the next part is
yellowish brown, mottled, firm clay loam; and the lower
part of the subsaoil is yellowish brown, mottled, friable
loam. The underlying material to a depth of 70 inches is
strong brown, stratified loamy sand and sand. Some
profiles do not have mottles within a depth of 30 inches.

Included with this soil in mapping are soils that have
less silt and more sand in the subsoil. Also included are
Raub and Brenton soils. The slope is more than 3
percent in a few areas, and some of these areas are
eroded. These inclusions make up about 5 to 10 percent
of the map unit.

Permeability of this Proctor soil is moderate in the
subsoil and moderately rapid in the underlying material.
The available water capacity is high. The organic matter
content of the surface layer is high. A seasonal high
water table is at a depth of 2.5 to 6 feet in winter and
early in spring. Surface runoff is slow. The surface layer
is friable and can be easily tilled throughout a fairly wide
range in moisture content.

Most areas of this soil are farmed and used for corn,
soybeans, and small grain. Some areas are used for hay
or pasture.

This soil is suited to corn, soybeans, and small grain.
Crop residue retained on the soil surface throughout the
year protects the soil from erosion and helps to develop
and maintain good soil structure and tilth.

This soil is suited to grasses and legumes. Proper
stocking rates, pasture rotation, and timely grazing help
to keep the pasture and soil in good condition.

This Proctor soil has moderate limitations for building
site development because of wetness and shrink-swell
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potential. Foundations, footings, and basement wails
should be properly designed and drainage tile should be
installed to help prevent structural damage caused by
shrinking and swelling of the soil and wetness. This soil
has severe limitations for roads and streets because of
frost action potential and low support strength. The base
for roads needs to be strengthened with suitable
material. Wetness is a severe limitation for septic tank
absorption fields on this soil. Perimeter tile can lower the
water table.

This Proctor soil is in capability class | and is not
assigned to a woodland suitability subclass.

Ra—Ragsdale silt loam. This nearly level, deep, very
poorly drained soil is in depressions and on broad level
flats on uplands. This soil is ponded by runoff from
adjacent areas. Most areas are oval, but some are
irregular in shape. Mapped areas range from 3 to 500
acres.

In a typical profile, the upper part of the surface layer
is very dark gray silt loam about B inches thick, and the
lower part is black silty clay loam about 6 inches thick.
The subsoil is about 37 inches thick. The upper part of
the subsoil is dark gray, firm silty clay loam; the next part
is grayish brown, mottled, firm silty clay loam; and the
lower part of the subsoil is light brownish gray, mottled,
triable silt loam. The underlying material to a depth of 60
inches is light brownish gray silt loam. There are thin
layers of sandy loam, loamy sand, or sand in the
underlying silty material below a depth of 50 inches in
some profiles. Light colored soil has washed upon the
original surface layer in some profiles,

Included with this soil in mapping are small convex
areas of Fincastle, Reesville, and Starks soils and small
areas of Cyclone and Patton soils. These inclusions
make up about 15 to 20 percent of this map unit.

Permeability of this Ragsdale soil is siow. The
available water capacity is high. The organic matter
content in the surface iayer is high. Surface runoff is
ponded or very siow. A seasonal high water table is near
or above the surface in winter and spring. The surface
layer can be tilled only through a narrow range in
moisture content without becoming cloddy and hard.
Chiseling or plowing in the fall is often beneficial to
tillage operations performed the next spring.

Most areas of this soil are drained by subsurface
drains and open ditches and used for corn and
soybeans. Surface drains are used in some areas. A few
areas are wooded.

This soil is suited to corn, soybeans, and small grain.
Crop residue retained on the soil surface throughout the
year protects the soil from erosion and helps to develop
and maintain goaod soil structure and tilth.

This soil is suited to grasses and iegumes.
Overgrazing or grazing when the soil is wet causes
surface compaction and poor tilth. Proper stocking rates,
pasture rotation, and timely grazing help to keep the
pasture and soil in good condition.

Soil survey

Water-tolerant trees grow well on this scil, and a few
undrained areas are wooded. Woedland management
concerns are severe for equipment use, seedling
mortality, windthrow hazard, and plant competition.
Harvesting is often delayed until dry seasons or until the
ground is frozen. Water-tolerant trees are favored in
timber stands. Compating vegetation should be
controlied by cutting, spraying, and girdling.

Ponding is a severe limitation {or building site
development on this Ragsdale soil. Areas used as
building sites should be drained and protected from
ponding. Dweliings and small buildings should be
constructed without basements. This seil has severe
limitations for local roads and streets because of
ponding, low support strength, and frost action potential.
Drainage ditches along roads lower the water table and
prevent damage caused by frost action. The base for
roads should be strengthened with suitable material. This
soil has severe limitations for septic tank absorption
fields because of ponding and slow permeability.
Commercial sewers and treatment facilities are generally
needed.

This Ragsdale soil is in capability subclass llw and
woodland suitability subclass 2w.

RdA—Raub silt loam, 0 to 2 percent slopes. This
nearly level, deep, somewhat poorly drained soil is on
slight rises on broad till piains. Mapped areas are
irregular in shape and range from 3 to 300 acres.

In a typical profile, the surface layer is very dark brown
silt loam about 11 inches thick. The subsoil is about 35
inches thick. The upper part of the subsoil is yellowish
brown, mottled, firm siity clay ioam; the next part is light
olive brown, mottled, firm silty clay loam; and the lower
part of the subsoil is yellowish brown, mottled, firm clay
loam. The underlying material to a depth of 60 inches is
yellowish brown, mottled loam. Strata of loam, loamy
sand, or sandy loam as much as 10 inches thick are in
the lower part of the subsoil in places. In places the
underlying loam till is within a depth of 30 inches.

Included with this soil in mapping are slightly elevated
areas of Dana and Parr soils; Drummer and Mahalasville
soils in depressions; and Brenton soils. These inclusions
make up about 15 percent of the map unit.

Permeability of this Raub soil is moderately slow. The
available water capacity is high. The organic matter
content of the surface layer is high. Surface runoff is
slow. A seasonal high water table is often at a depth of
1 foot to 3 feet in winter and early in spring. The surface
layer is friable and can be tilled throughout a fairly wide
range in moisture content.

Most areas of this soil are drained by subsurface
drains and open ditches and are used for comn,
soybeans, and small grain. Some areas are used for hay
or pasture.

This soil is well suited to corn, soybeans, and small
grain. Conservation tillage and crop residue management
help to maintain organic matter and good tilth.
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This soil is suited to grasses and legumes for hay or
pasture if adequately drained. Overgrazing or grazing
when the soil is wet results in soil compaction and poor
tilth. Proper stocking rates, pasture rotation, and timely
grazing help maintain good tilth and plant density.

Wetness is a severe limitation for building site
development on this soil. Areas used as building sites
should be drained. Dwellings and small buildings should
be constructed without basements. This soil has severe
limitations for roads and streets because of frost action
potential and low support strength. Drainage ditches
along roads help to prevent damage caused by frost
action. The base for roads should be strengthened with
suitable material. This scil has severe limitations for
septic tank absorption fields because of wetness and
slow permeability. Tile laid on the perimeter helps lower
the water table, but commercial sewers and treatment
facilities are generally needed.

This Raub soil is in capability subclass llw and is not
assigned to a woodland suitability subclass.

Re—Reesville silt loam. This nearly level, deep,
somewhat poorly drained soil is on broad till plains.
Mapped areas are irregular in shape and range from 3 to
300 acres.

In a typical profile, the surface layer is dark grayish
brown silt loam about 8 inches thick. The subsurface
layer is grayish brown, mottled silt loam about 2 inches
thick. The subscil is about 28 inches thick. The upper
part of the subsoil is grayish brown, mottled, firm silt
loam; the next part is yellowish brown and light olive
brown, mottled, firm silty clay loam; and the lower part of
the subsoil is light olive brown, mottled, friable silt loam.
The underlying material to a depth of 80 inches is light
olive brown, mottled silt loam. Small areas of a similar
soil that is better drained are on slightly higher rises. The
subsoil below a depth of 40 inches developed in loam till
or loamy sediment in some areas.

Included with this soil in mapping are small areas of
Mahalasville, Ragsdale, Starks, and Fincastle soils. Small
areas that have 8 to 20 inches of loamy sand at the
surface are included. These inclusions make up about 15
percent of this map unit.

Permeability of this Reesville soil is moderate. The
available water capacity is high. The organic matter
content of the surface layer is moderate. Surface runoff
is slow. A seasonal high water table is often at a depth
of 1 foot to 2 feet in winter and early in spring. This soil
has a friable surface layer that is easily tilled throughout
a fairly wide range in moisture content.

Adequate drainage has been established in most
areas of this soil through subsurface tile and open
ditches. Most areas are farmed and used for corn,
soybeans, and small grain. A few areas are used for hay,
pasture, or woodland.

This soil is suited to corn, soybeans, and small grain.
Crop residue retained on the soil surface thraughout the
year protects the soil from erosion and helps to develop
and maintain good scil structure and tilth.
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Some undrained areas can grow grasses and
legumes, but drainage is generally beneficial. Such deep-
rooted legumes as alfalfa are well suited to this soil.
Grazing when the soil is wet causes surface compaction
and poor tilth. Proper stocking rates, pasture rotation,
and timely grazing help to reduce surface compaction
and maintain good tilth and plant density.

This soil is suited to trees, but it is seldom used for
that purpose. Most woodland management concerns are
slight. Plant competition is moderate, and competing
vegetation should be controlled by cutting, spraying, or
girdling.

Wetness is a severe limitation for building site
development on this Reesville soil. Areas used as
building sites should be drained. Dwellings and small
buildings should be constructed without basements. This
soil has severe limitations for local roads and streets
because of frost action potential and low support
strength. Drainage ditches along roads help to prevent
damage caused by frost action. The base for roads
should be strengthened with suitable material. This scil is
severely limited for septic tank absorption fields because
of wetness. Perimeter tile will help to lower the water
table.

This Reesville soil is in capability subclass llw and
woodland suitability subclass 20.

RuB—Russell silt loam, 2 to 6 percent slopes. This
gently sloping, deep, wall drained soil is on slight rises
and side slopes paralleling drainageways on titl plains.
Mapped areas are irregular in shape and range from 3 to
30 acres.

In a typical profile, the surface layer is brown silt loam
about 8 inches thick. The subsoil is about 60 inches
thick. The upper part of the subsoil is yellowish brown
friable silt loam:; the next part is dark yellowish brown,
firm silty clay loam and clay loam; and the lower part of
the subsoil is brown, firm clay loam. In places the upper
part of the subsoil contains more sand and less silt. The
lower part of the subsoil is stratified sandy loam, sandy
clay loam, and loam in some areas.

Included with this soil in mapping are small areas of
Miami and Xenia soils. Also included are small, severely
eroded areas; areas that have slope of more than 6
percent; and somewhat poorly drained soils in
drainageways. These inclusions make up about 20
percent of the map unit.

Permeability of this Russell soil is moderate. The
available water capacity is high. The organic matter
content in the surface layer is moderats. Surface runoff
is medium. The friable surface layer is easily tilled
throughout a fairly wide range in moisture content.

Most areas of this soil are farmed and used for corn,
soybeans, and small grain. A few areas are used for hay,
pasture, or truck crops. A few areas are wooded.

This soif is suited to corn, soybeans, small grain, and
truck crops. With proper management, this soil is suited
to intensive row crops. Conservation tillage, crop residue
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management, contour farming, grassed waterways,
grade stahilization structures, terraces, and diversions
help to control erosion and maintain organic matter
content and tilth,

This soil is well suited to grasses and legumes for hay
or pasture. Overgrazing or grazing when the soil is wet
results in soil compaction and poor tilth. Proper stocking
rates, pasture rotation, and timely grazing help to keep
the pasture and soil in good condition.

This soil is suited to trees, but it is seldom used for
woodlots. Most woodland management concerns are
slight. Plant competition is moderate, and competing
vegetation should be contralled by cutting, spraying, or
girdling.

Shrink-swell potential is a moderate limitation for
building site development on this scil. Foundations and
basement walls should be properly designed to prevent
structural damage caused by shrinking and swelling of
the soil. This soil has severe limitations for local roads
and streets because of frost action potential and low
support strength. The base for local roads and streets
shauld be strengthened with suitable material.
Permeability is a moderate limitation for septic tank
absorption fields on this soil. Enlarging the filter field can
help to overcome this limitation.

This Russell soil is in capability subclass lie and
woodland suitability subclass 1o.

Sa—Sable silty clay loam. This nearly level, deep,
poorly drained soil is in depressions on broad till plains.
This soil is ponded by runoff from adjacent areas. Most
mapped areas are oval and range from 3 to 40 acres.

In a typical profile, the surface sail is black silty clay
loam about 16 inches thick. The subsoil is mottled, firm
_ silty clay loam about 32 inches thick. The upper part of

the subsoil is gray, the next part is light gray, and the
lower part is yellowish brown. The underlying material to
a depth of 60 inches is gray silt loam. The surface soil is
as much as 24 inches thick where overwash has
accumulated. The underlying material has thin lenses of
sand below a depth of 60 inches in a few profites.

Permeability of this Sable soil is moderate. The
available water capacity is high. The organic matter
content of the surface layer is high. Surface runoff is
ponded or very slow. A seasonal high water table is near
or above the surface in winter and spring. The surface
layer can be tilled only thraugh a narrow range in
moisture content withcut becoming cloddy and hard. Fall
plowing is beneficial to tillage operations performed the
next spring.

Most areas of this soil are drained by subsurface
drains and open ditches and are used for corn and
soybeans. Surface drains are used in some areas.

This soil is well suited to corn, soybeans, and small
grain. Crop residue retained on the soil surface
throughout the year protects the soil from erosion and
helps to develop and maintain good soil structure and
tilth.

Soil survey

This sail is suited to grasses and legumes.
Overgrazing or grazing when the s0il is wet causes
surface compaction and poor tilth. Proper stocking rates,
pasture rotation, and timely grazing keep the pasture and
soil in good condition.

Ponding is a severe limitation for building site
development on this soil. Areas used as building sites
should be drained and protected from ponding. Dwellings
and small buildings should be constructed without
basements. This soil has severe limitations for local
roads and streets because of ponding, low support
strength, and frost action potential. Drainage ditches
along roads lower the water table and help prevent
damage caused by frost action. The base for roads
should be strengthened with suitable material. Ponding is
a severe limitation for septic tank absorption fields on
this scil. Commercial sewers and treatment facilities are
usually needed.

This Sable soil is in capability subclass llw and is not
assigned to a woodland suitability subclass.

Sc—Sable-Drummer silty clay loams. These nearly
level, deep, poorly drained soils are on broad, level till
plains. Parts of this complex are ponded by runoff from
adjacent areas. Mapped areas are mostly oval and range
from 40 to 500 acres. This complex is about 40 percent
Drummer soil and 40 percent Sable soil. Drummer soil is
usually near the edges of the map unit or on higher-lying
landforms. Sable soil is usually on lower-lying parts of
the map unit. These soils are so intricately mixed that it
was not possible to separate them in mapping.

In a typical profile of Sable soil, the surface soil is
black silty clay loam about 14 inches thick. The subsoil
is about 39 inches thick. The upper part of the subsail is
gray and grayish brown, mottled, firm silty clay loam; and
the lower part is grayish brown, maottled, firm silt loam.
The underlying materiaf to a depth of 60 inches is
grayish brown, mottled, stratified silt loam, sand, and fine
sand. In places the underlying matertal is thin and loam
tilt is within a depth of 65 inches.

In a typical profile of Drummer sail, the surface layer is
black silty clay loam about 14 inches thick. The subsoil
is about 48 inches thick. The upper part of the subsoil is
very dark gray and gray, mottled, firm silty clay loam, and
the lower part is yellowish brown, mottled, firm silt loam
and loam. The underlying material is gray mottled loam.

Included in this complex are small areas of Treaty and
Patton soils in depressions, and Starks, Fincastle, and
Crosby soils on slight rises. The inclusions make up
about 15 to 20 percent of the complex.

Permeability of the Sable and Drummer soils is
moderate. The available water capacity is high. The
organic matter content of the surface layer is high.
Surface runoff is slow. A seasonal high water table is
near or above the surface in winter and early in spring.
These soils have a surface layer which can be tilled only
through a narrow range in moisture content without
becoming cloddy and hard. Chiseling or plowing in the
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fall is beneficial to tillage operations performed the
following spring.

Practically all areas of these soils are drained and
used for corn and soybeans. Small grain is less
commonly grown. Areas are drained with subsurface
drains, surface drains, and open ditches.

These soils are suited to corn and soybeans. Crop
residue retained on the soeil surface throughout the year
protects the soil from erosion and helps to develop and
maintain good soil structure and tilth.

These soil are suited to grasses and legumes.
Qvergrazing or grazing when the soil is wet causes
surface compaction and poor tilth. Proper stocking rates,
pasture rotation, and timely grazing help to keep the
pasture and soil in good condition.

Ponding is a severe limitation for building site
development on these soils. Areas used as building sites
should be drained and protected from ponding. Dwellings
and small buildings should be constructed without
basements. These soils have severe limitations for local
roads and streets because of ponding, low support
strength, and frost action potential. Drainage ditches
along roads lower the water table and prevent damage
caused by frost action. The base for roads should be
strengthened with suitable material. Ponding is a severe
limitation for septic tank absorption fields on these soils.
Commercial sewers and treatment facilities are generally
needed.

The soils of this complex are in capability subclass llw
and are not assigned to a woodland suitability subclass.

Sd—Saranac silty clay loam. This nearly level, deep,
very poorly drained soil is on flood plains. It is
occasionally fiooded. Mapped areas are mostly
elongated and parallel streams. They range from 5 to
100 acres.

In a typical profile, the surface soil is black silty clay
loam about 16 inches thick. The subsoil is about 33
inches thick. The upper part of the subsoil is gray,
mottled, very firm silty clay; and the lower part is dark
gray and gray, mottled, firm silty clay loam. The
underlying material is gray, mottied silty clay loam
containing thin strata of silt loam and silty clay. Light
colored overwash has accumulated on the surface in
some areas. The underlying loam till is within a depth of
60 inches in places.

included with this soil in mapping, and making up
about 5 to 10 percent of the map unit, are Palms and
Sloan soils.

Permeability of this Saranac soil is moderately slow.
The available water capacity is high. The organic matter
content in the surface layer is high. Surface runoff is
ponded or very slow. A seasonal high water table is near
or above the surface in winter and early in spring. The
surface layer can be tilled only through a narrow range in
moisture content without becoming cloddy and hard.
Chiseling or plowing in the fall is beneficial to tillage
operations performed the following spring.
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Most areas of this soil are drained by open ditches
and subsurface drains and used for corn and soybeans.
Inadequately drained or undrained areas are used for
pasture or are idle.

This soil is suited to corn and soybeans. Small grain is
poorly suited to this soil because of the flooding hazard.
Conservation tillage, crop residue management, and
cover crops help maintain tilth and organic matter
content.

This soil is not suited to grasses and legumes. These
crops can be damaged by floodwater and ponding early
in spring, even in areas adequately drained for corn and
soybeans. Overgrazing or grazing when the soil is wet
results in soil compaction and poor tilth. Proper stocking
rates, pasture rotation, and timely grazing help to keep
the pasture and soil in good condition.

Woodland management concerns are severe for
equipment use, seedling mortality, windthrow hazard, and
plant competition. Harvesting should be delayed until dry
seasons or until the ground is frozen. Competing
vegetation should be controlled by cutting, spraying, or
girdling.

This Saranac soil has severe limitations for building
site development and is generally not suited to this use
because of occasional flooding and ponding. Areas used
as building sites should be drained and protected from
flooding. Dwellings and small buildings should be
constructed without basements. This soil has severe
limitations for local roads and streets because of
ponding, occasional fiooding, and low support strength.
Drainage ditches should be constructed along roads to
lower the water table. The base for roads should be
strengthened with suitable material. This soil has severe
limitations for septic tank absorption fields because of
ponding and moderately slow permeability. Commercial
sewers and treatment facilities are generally needed.

This Saranac soil is in capability subclass 1llw and
woodland suitability subclass 2w,

St—Sleeth silt loam. This nearly level, deep,
somewhat poorly drained soil is on terraces. Mapped
areas are irregular in shape and range from 3 to 70
acres.

in a typical profile, the surface layer is dark grayish
brown silt loam about 9 inches thick. The subsurface
layer is grayish brown, mottled silt loam about 3 inches
thick. The subsoil is about 38 inches thick. The upper
part of the subsoil is grayish brown, mottled, firm clay
loam; the next part is yellowish brown, mottled, firm clay
loam; and the lower part of the subsoil is grayish brown,
mottled, firm gravelly clay loam. The upper part of the
underlying material is grayish brown, mottled loamy
coarse sand. The lower part of the underlying material to
a depth of 80 inches is yellowish brown sand and
gravelly sand. Calcareous loam till is within a depth of 60
inches in many areas.

Included with this soil in mapping are small areas of
Waestland soils. Also included are small areas of Gamden
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Variant and Ockley soils on slight rises. These inclusions
make up about 10 percent of this map unit.

Permeability of this Sleeth soil is moderate in the
subsoil and very rapid in the underlying material. The
available water capacity is high. The organic matter
content of the surface layer is moderate. Surface runoff
is slow. A seasonal high water table is often at a depth
of 1 foot to 3 feet in winter and early in spring. The
surface layer is easily tilled throughout a fairly wide
range in moisture content.

Nearly all areas of this soil are farmed and used for
corn, soybeans, and small grains. A few areas are used
for forage. A few undrained areas are in woodland.

This soil is suited to corn, soybeans, and small grain.
Wetness is a major limitation for farm use of this soil, but
subsurface drains and open ditches are used o drain
most areas. Crop residue retained on the soil surface
throughout the year protects the soil from erosion and
helps to develop and maintain good soil structure and
tilth.

This soil is suited to grasses and legumes. Grazing
when wet and overgrazing are the main concerns for
pasture management. Proper stocking rates, pasture
rotation, and timely grazing help to keep the pasture and
seil in good condition.

This soil is suited to trees, but it is seldom used for
woodlots. Most woodland management concerns are
slight. Plant competition is moderate, and competing
vegetation should be controlled by cutting, spraying, or
girdling.

Wetness is a severs limitation for building site
development on this Sleeth soil. Areas used as building
sites should be drained. Dwellings and small buildings
should be constructed without basements. This soil has
severe limitations for focal roads and streets because of
low support strength and frost action potential. Drainage
ditches along roads help to prevent damage caused by
frost action. The base for roads needs to be replaced
with suitable material. Wetness is a severe limitation for
septic tank absorption fields on this soil. Perimeter tile
drainage helps to lower the water table.

This Sleeth soil is in capability subclass llw and
woodland suitability subclass 3o.

Su—Sloan silt loam. This nearly level, deep, very
poorly drained soil is on nearly level flood plains. This
soil is frequently flooded. Mapped areas are mostly
elongated, but some are irregular in shape. Areas range
from 3 to 40 acres.

In a typical profile, the surface soil is very dark gray silt
loam about 13 inches thick. The subsoil is about 37
inches thick. The upper part of the subsoil is dark gray,
mottled, firm loam; and the lower part is gray and grayish
brown, mottled, firm clay loam. The underlying material
to a depth of 80 inches is yellowish brown, mottled loam
containing thin strata of sand. In places there is light
colored overwash on the surface. In places the loam till
is below a depth of 40 inches.

Soil survey

Included with this soil in mapping are Ceresco soils on
slightly higher positions. A few areas have a mucky
surface layer. These inclusions make up about 5 to 10
percent of this map unit.

Permeability of this Sloan soil is moderate. The
available water capacity is high. The organic matter
content of the surface layer is high. Surface runoff is
very slow or ponded. A seasonal high water table is near
or above the surface in winter and spring. The suriace
layer can be tilled throughout a fairly wide range in
maisture content.

Most areas of this soil are drained by subsurface
drains and open ditches and are used for corn and
soybeans. Some areas are used for hay and pasture.
Undrained areas are used for pasture or woodland.

This soil is suited to corn and soybeans. Wetness is
the major limitation and flooding is the major hazard for
farm use of this soil. Small grain seeded in fall and early
in spring can be damaged by ponded water or
floodwater or both in winter and early in spring, even if
adequate drainage has been established for row crops.
Crop residue retained on the scil surface throughout the
year protects the soil from erosion and helps to develop
and maintain goed soil structure and tilth.

Quality grasses and legumes do not grow well on this
soil unless adequate drainage has been established.
Ponding is a hazard in winter and early in spring. The
major concern for pasture management is overgrazing or
grazing when the soil is wet. Proper stocking rates and
timely grazing help to keep the pasture and soil in good
condition.

Water-tolerant trees grow well on this soil. Woodland
management concerns are severe for equipment use,
seedling mortality, windthrow hazard, and plant
competition. Competing vegetation should be controlled
by cutting, spraying, or girdling. Harvesting generally has
to be delayed until dry seasons or until the ground is
frozen.

This soil has severe limitations for building site
development, local roads and streets, and septic tank
absorption fields, and it is generally not suited to these
uses because of ponding and frequent flooding. Low
support strength is also a severe limitation for local
roads and streets. Alternate sites should be considered.

This Sloan soil is in capability subclass lllw and
woodland suitability subclass 2w.

Sx—>5Starks silt loam. This nearly level, deep,
somewhat poorly drained soil is on till plains. It is also
extensive in a small, filled valley just south of
Geetingsville. Mapped areas are irregular in shape and
range from 3 to 40 acres.

In a typical profile, the surface layer is brown silt lnam
about 10 inches thick. The subsoil is about 45 inches
thick. The upper part of the subsoil is yellowish brown,
mottled, firm silty clay loam and sandy clay loam; the
next part is grayish brown, mottled, firm fine sandy loam;
and the lower part of the subsoil is yellowish brown,
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mottled, firm fine sandy loam and friable silt loam. The
underlying material to a depth of 67 inches is yellowish
brown, mottled silt loam. The solum is less than 40
inches thick in some profiles. Loam till is at a depth of
less than 60 inches in some profiles. Some small areas
of better drained soils are on slight rises.

Included with this seil in mapping are areas of
Fincastle, Reesville, and Whitaker soils. Also included
are Cyclone and Mahalasville soils in swales. These
inclusions make up about 10 to 15 percent of this map
unit.

Permeability of this Starks soil is moderate or
moderately slow in the subsoil and moderately rapid in
the substratum. The available water capacity is high. The
organic matter content of the surface layer is moderate.
Surface runoff is slow. A seasonal high water table is
often at a depth of 1 foot to 3 feet in spring. The surface
layer is easily tilled throughout a fairly wide range in
moisture content.

Most areas of this soil are farmed because adequate
drainage has been established. This soil is used for corn,
soybeans, and small grain. A few areas are used for hay,
pasture, or woodland,

This soil is suited to corn, soybeans, and small grain.
Wetness is a major limitation for farm use, but
subsurface drains, surface drains, open ditches, or a
combination of these are used to drain the soil.
Conservation tillage, crop residue management, and
cover crops help to maintain tiith and organic matter
content.

This soil is suited to grasses and legumes.
Overgrazing or grazing when the soil is wet results in soil
compaction and poor tilth. Proper stocking rates, pasture
rotation, and timely grazing help to keep the pasture and
soil in good condition.

This soil is suited to trees, but it is seldom used for
that purpose. Most woodland management concerns are
slight. Plant competition is moderate, and competing
vegetation should be controlled by cutting, spraying, or
girdling.

Wetness is a severe limitation for building site
development on this Starks soil. Areas used as building
sites should be drained. Dwellings and small buildings
should be constructed without basements. This scil has
severe limitations for local roads and streets because of
frost action potential, low support strength, and wetness.
Drainage ditches along roads lower the water table and
help to prevent damage caused by frost action. The
base for roads needs to be strengthened with suitable
material, This soil has severe limitations for septic tank
absorption fields because of permeability and wetness.
Perimeter tile drainage helps to lower the water table,
but commercial sewers and treatment facilities are
generally needed. '

This Starks soil is in capability subclass llw and
woodland suitability subclass 2o.

Ty—Treaty silt loam. This nearly level, deep, poorly
drained soil is in swales and along narrow drainageways
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on till plains. 1t is ponded by runoff from adjacent areas.
Mapped areas are irregular in shape with fingers
extending between better drained, higher-lying soils.
Areas range from 3 to 200 acres.

In a typical profile, the upper part of the surface layer
is very dark gray silt loam ahout 9 inches thick, and the
lower part is black silt loam about 4 inches thick. The
subsoil is about 51 inches thick. The upper part of the
subsoil is gray and dark gray, mottled, firm silty clay loam
and clay loam, and the lower part is yellowish brown,
mottled, firm clay loam. The underlying material to a
depth of 70 inches is yellowish brown loam. The part of
the subsoil deveioped from silty material is less than 24
inches thick in some profiles. Lighter colored material
has washed upon the original dark surface layer in a few
areas. In places the upper part of the subsoil contains
more clay.

Included with this soil in mapping are Milford and
Patton soils in small potholes. Mahalasville and Cyclone
soils are also included. Also included are many small,
slightly elevated areas of Crosby, Fincastle, and
Whitaker scils. A few areas along drainageways have a
slope of more than 2 percent. These inclusions make up
about 25 percent of the map unit.

Permeability of this Treaty soil is moderate. The
available water capacity is high. The organic matter
centent of the surface layer is high. Surface runoff is
very slow or ponded. A seasonal high water table is near
or abaove the surface in winter and early in spring. This
soil has a surface layer that becomes c¢loddy and hard if
it is tilled when wet. Chiseling or plowing in the fall is
beneficial to tillage operations performed the following
spring.

Most areas of this soil are drained and used for corn,
soybeans, and wheat. A few areas are used for hay,
pasture, or woodland.

This soil is suited to corn and soybeans. Most areas
are drained by subsurface drains, open ditches, surface
drains, or a combination of these. Wetness is the main
limitation for farm use of this soil. Crop residue retained
on the soil surface throughout the year protects the soil
from erosion and helps to develop and maintain good
soil structure and tilth.

This soil is suited to grasses and legumes. Drainage is
necessary to obtain high yields. Overgrazing or grazing
when the soil is wet causes surface compaction and
poor tilth, Proper stocking rates, pasture rotation, and
timely grazing help to reduce surface compaction and
maintain good tilth.

This soil is suited to trees. Woodland management
concerns are severe for equipment use, plant
competition, seedling mortality, and windthrow hazard.
Trees that tolerate wetness should be favored in stands.
Harvesting is often delayed until dry seasons or until the
ground is frozen. Competing vegetation should be
controlled by cutting, spraying, or girdling.

This Treaty soil is severely limited for building site
development because of ponding. Areas used as
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building sites should be drained and protected from
ponding. Dwellings and small buildings should be
constructed without basements. This soil is severely
limited for local roads and streets because of low
support strength and ponding. Drainage ditches are
needed along roads to help lower the water table. The
base for roads should be strengthened with suitable
material. Ponding is a severe limitation for septic tank
absorption fields on this soil. Commercial sewers and
treatment facilities are generally needed.

This Treaty soil is in capability subclass llw and
woodland suitability subclass 2w.

Ud—Udorthents, loamy. This nearly level to steep,
deep, well drained soil is on upland and terrace areas
which have been disturbed and modified. This soil is
dominantly near highway interchanges and gravel pits. In
places deep cuts have been made in the original land
surface, and the soil material was used for fill in lower-
lying areas and to provide a smoother, more level
landform. In other places the soil material has been
removed and used to provide fill for highway grades,
overpasses, and exit ramps. Mapped areas range from 3
to 30 acres.

tn a typical area of fill, there is a mixture of materiai
from the surface soil, the subsoil, and the substratumn.
The surface layer is silt ioam, loam, or clay loam and
generally contains gravel or stones. In a typical area that
has been excavated, the material is mainly loam or clay
loam glacial till.

Included with this scil in mapping are areas of sand
and gravel and small areas of water. Muck is below the
fill material in a few areas. In many areas the fill is such
material as rock, glass, metal, concrete, and cinders.
Also included are poorly drained and somewhat poorly
drained areas. Three sanitary landfills are included in this
unit. The material in these landfills is variable and
includes both soil and nonsoil material.

This soil has moderate to very slow permeability. The
available water capacity is moderate. The organic matter
content of the surface material is low. This soil is slightly
acid to moderately alkaline.

The vegetation on most of this soil is poor quality
grasses or low-growing shrubs. Many areas are barren.
Dwellings and business aestablishments have been built
on this soil material in a few areas.

Special management practices are needed for this
soil. An intensified fertilization program with special
emphasis on incorporating organic residue or manure
into the soil is needed if areas are to be used for crops.
Conservation practices are needed to control erosion on
the sloping areas. Drainage may be needed on the
nearly level areas. Exposed areas should be replanted
as soon as possible after construction. Diversions, box
inlet structures, grade stabilization structures, and
grassed waterways can be used to control erosion.

An onsite investigation is needed if this soil is to be
used for building site development, septic tank

Soil survey

absorption fields, or local roads and streets. If this soil is
used as a building site, removal of vegetation should be
heid to a minimum and a protective plant ¢cover should
be established as quickly as possible so that ergsion
losses can be minimized. In places, nearly level areas
need drainage. Settling and escaping gases could be a
problem at the landfill sites.

Udorthents are in capability class VIl and are not
assigned to a woodland suitability subclass.

Wa—Wallkill silt loam. This nearly level, deep, very
poorly drained soil is in potholes on till plains and flood
plains. It is ponded by runcff from adjacent areas. Most
areas in the fill plain are aval, but flood plain areas are
elongated. Mapped areas range from 2 to 25 acres.

In a typical profile, the surface soil is dark grayish
brown silt loam about 17 inches thick. The subseil is
grayish brown, firm silt loam about 5 inches thick. The
underlying material to a depth of 52 inches is black
muck. Below that to a depth of 60 inches is dark grayish
brown siit loam containing thin layers of muck.

Included with this soil in mapping are small areas of
Milford, Patton, and Sloan soils. Smalf undrained areas
that stay wet for extended periods are included. Small
areas of Houghton and Palms soils are also included.
These inclusions make up about 15 percent of this map
unit.

Permeability of this Wallkill scil is moderate in the
mineral part and moderately rapid in the organic part.
The available water capacity is very high. The organic
matter content is moderate. Surface runoff is ponded. A
seasonal high water table is near or above the surface in
winter and spring. The surface layer is friable and can be
tilled throughout a wide range in moisture content.

Most areas of this soil are used for corn and
soybeans, although the crops are often damaged by
ponded water because of inadequate drainage. The
areas that are farmed are drained by subsurface drains
and, in some cases, open ditches, Surface inlet risers
are generally needed in combination with the tile system.
Subsidence of the organic material is often a problem
after drainage has been established. Several areas are
idle or are used for pasture because of wetness

This soil is suited to corn and soybeans. Ponding is
the main limitation for farm use of this soil. Small grain
seeded in fall and early in spring can be damaged by
ponding even when satisfactary drainage has been
gstablished for row crops. Crop residue retained on the
soil surface throughout the year protects the soil from
erosion and helps to develop and maintain good soil
structure and tilth,

This soil is poorly suited to grasses and legumes for
hay or pasture. Drainage is needed for good yields.
Overgrazing or grazing when the sail is wet causes
surface compaction and poor tilth. Proper stocking rates,
timely grazing, restricted use during wet periods, and
pasture rotation help to keep the soil and pasture in
good condition.

This soil is not suited to trees except for a few water-
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Figure 121—A recently installed tile drainage system in Wallkill silt lopam. A deep cut through the Miami soil in the background was

necessary to drain this Wallkili soil.

tolerant trees. Woodland management concerns are
severe for equipment use, seedling mortality, windthrow
hazard, and plant competition. Harvesting can be
delayed until dry seasons or until the ground is frozen.
Competing vegatation should be controlled by cutting,
spraying, or girdling.

This soil has severe limitations for building site
development, local roads and streets, and septic tank
absorption fields, and it is generally not suited to these
uses because of ponding or low support strength.
Alternate sites should be considered for these uses.

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

We—Westland silty clay loam. This nearly level,
deep, very poorly drained soil is on terraces and along
upland drainageways. It is ponded by runoft from
adjacent areas. Mapped areas are mostly elongated and
parailel streams. They range from 3 to 60 acres.

In a typical profile, the upper 9 inches of the surface
soil is very dark gray silty clay loam, and the lower 7
inches is black clay loam. The subsoil is about 38 inches
thick. The upper part of the subsoil is dark gray, mottled,
firm clay loam; the next part is gray, mottled, firm clay

loam; and the lower part of the subsoil is dark gray,
mottled, firm gravelly clay loam. The underlying material
to a depth of 60 inches is gray sand and gravelly sand.
The combined surface layer and subsoil developed from
siity material is as much as 40 inches thick in places. In

laces the original black surface soil is covered with
ighter colored soil that washed from surrounding slopes.
“Included with this soil in mapping are a few small,
slightly elevated areas of Sleeth soils. Also Included are
Patton, Milford, and Mahalasville soils. The inclusions
make up 15 to 20 percent of this map unit.

Permeability of this Westland soll is slow in the subsoil
and very rapid in the underlying material. The available
water capacity is high. The organic matter content of the
surface layer is high. Surface runoff is very slow to
ponded. A seasonal high waler table is near or above
the surface in winter and spring. The surface layer can
be tilled only through a narrow range in moisture content
without becoming cloddy and hard. Fall plowing is
beneficial to tillage operations.

Most areas of this soil are farmed hecause adequate
drainage has been established. This soil is used for corn,
soybeans, and small grain. A few areas are used for hay,
pasture, or woodlots. A few small abandoned gravel pits
are located in areas of this soil.
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This soil is suited to corn and soybeans. Wetness is a
major limitation, but subsurface drains, open ditches,
surface drains, or a combination of these are used to
drain this scil. Crop residue retained on the soil surface
throughout the year protects the soil from erosion and
helps to develop and maintain good soil structure and
tilth.

This scil is suited to grasses and legumes. Grasses
and legumes may be damaged by ponded water.
Overgrazing or grazing when the soil is wet results in soil
compaction and poor tilth. Proper stocking rates and
timely grazing helps to keep the pasture and soil in good
condition.

Water-tolerant trees grow well on this soil. Woodiand
management concerns are severe for equipment use,
seedling mortality, windthrow hazard, and plant
competition. Competing vegetation should be controlled
by cutting, spraying, or girdling. Harvesting can be
delayed until dry seasons or until the ground is frozen.

Ponding is a severe limitation for building site
development of this Westland soil. Areas used as
building sites shoutd be drained and protected from
ponding. Dwellings and small buildings should be
constructed without basements. This soil has severe
limitations for local reads and streets because of
ponding and low support strength. Drainage ditches are
needed along roads to lower the water table. The base
for roads should be strengthened with suitable material.
This scil has severe limitations for septic tank absorption
fields because of slow permeability and ponding.
GCommercial sewers and treatment faciiities are generally
needed.

This Westland snil is in capability subclass llw and
woodland suitability subclass 2w.

Wh—Whitaker silt loam. This nearly level, deep,
somewhat poorly drained soil is on till plains and low-
lying stream terraces. Mapped areas are irregular in
shape and range from 3 to 25 acres.

In a typical profile, the surface layer is brown silt loam
about 8 inches thick. The subsurface layer is grayish
brown, mottled silt loam about 2 inches thick. The
subscil is about 34 inches thick. The upper part of the
subsoil is light brownish gray and yellowish brown,
mottied, firm silt loam and silty clay loam; the next part is
grayish brown and yellowish brown, mottled, firm clay
loam; and the lower part of the subsoil is yellowish
brown, mottled, firm sandy loam. The underlying material
to a depth of 70 inches is yellowish brown and light
yellowish brown, mottled, stratified silt loam, fine sand,
and loamy sand. In places the thickness of the combined
surface layer and subsoil is less than 30 inches. Loam till
is within a depth of 60 inches in places.

Included with this soil in mapping are small areas of
Mahalasville soils in depressions and a few small,
elevated areas of Martinsville soils. Also included are
Starks and Fincastle soils. These inclusions make up
about 20 percent of the map unit.

Soil survey

Permeability of this Whitaker soil is moderate in the
subsoil and moderate to moderately rapid in the
underlying material. The available water ¢apacity is high.
The organic matter content of the surface layer is
moderate. Surface runoff is slow. A seasonal high water
table is often at a depth of 1 foot to 3 feet in winter and
early in spring. The surface layer is easily tilled
throughout a fairly wide range in moisture content.

Most areas of this soil are farmed because adequate
drainage has been established. This soil is used for corn,
soybeans, and small grain. A few areas are used for hay,
pasture, or woodland. ,

This soil is suited to corn, soybeans, and small grain.
Wetness is a major limitation to farm use, but subsurface
drains, surface drains, open ditches, or a combination of
these can be used to drain this soil. Crop residue
retained on the soil surface throughout the year protects
the soil from erosion and helps to develop and maintain
good soil structure and tilth.

This soil is suited to grasses and legumes.
Overgrazing or grazing when the soil is wet results in soil
compaction and poor tilth. Proper stocking rates, pasture
rotation, timely grazing, and restricted use during wet
periods help to keep the pasture and soil in good
condition.

This soit is suited to trees, but is is seldom used for
woodlots. Most woodland management concerns are
slight. Plant competition is moderate, and competing
vegetation should be controlled by cutting, spraying, or
girdling.

Wetness is a severe limitation for building site
development on this scil. Areas used as building sites
should be drained. Dwellings and small buildings should
be constructed without basements. This scil has severe
limitations for local roads and streets because of frost
action potential and low support strength. Drainage
ditches along roads help to prevent damage caused by
frost action. The base for roads needs to be
strengthened with suitable material. Wetness is a severe
limitation for septic tank absorption fields on this sail.
Perimeter tile drainage helps to lower the water table.

This Whitaker soil is in capability subclass llw and
woodland suitability subclass 3o.

XeA—Xenia silt loam, 0 to 2 percent slopes. This
nearly level, deep, moderately well drained sail is on
slight rises on broad till plains. Mapped areas are
irregular in shape and range from 3 to 40 acres.

In a typical profile, the surface layer is dark grayish
brown silt loam about 8 inches thick. The subsurface
layer is grayish brown silt loam about 3 inches thick. The
subsoil is yellowish brown and is about 35 inches thick.
The upper part of the subsoit is firm silty clay loam; the
next part is mottled, firm silty clay loam; and the lower
part is mottled, firm clay loam. The underlying material to
a depth of 80 inches is brown loam. There are small
areas that have a slope of more than 2 percent. The
depth to firm loam till is more than 60 inches in places.
In places the silty material is tess than 24 inches thick.
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Included with this soil in mapping are small areas of
Crosby, Fincastle, Miami, and Russell soils. Also
included are areas of Cyclone and Ragsdale soiis in
drainageways. These inclusions make up about 15
percent of this map unit.

Permeability of this Xenia soil is moderately slow. The
available water capacity is high. The organic matter
content of the surface layer is moderate. Surtace runoff
is slow. A seasonal high water table is often at a depth
of 2 to B feet in spring. The friable surface layer is easily
tilled througheut a fairly wide range in meisture content.

Most areas of this soil are farmed and used for corn,
saybeans, and small grain. A few areas are used for hay,
pasture, or truck crops. A few areas remain wooded.

This soil is suited to corn, soybeans, small grain, and
truck crops. Conservation tillage, crop residue
management, and cover crops help to maintain tilth and
organic matter content.

This scil is suited to grasses and legumes for hay or
pasture. Overgrazing or grazing when the soil is wet
results in soil compaction and poor tilth. Proper stocking
rates, pasture rotation, and timely grazing help to keep
the pasture and soil in good condition.

This soil is suited to trees, but it is seldom used for
woodland. Most woodland management concerns are
slight. Plant competition is moderate, and competing
vegetation should be controlled by cutting, spraying, or
girdling.

Wetness and shrink-swell potential are moderate
limitations for building site development on this Xenia
soil. Areas used as building sites should be drained.
Foundations and basement walls should be properly
designed to prevent structural damage caused by
shrinking and swelling of this soil. Foundation drainage
helps to remove excess water. This soil has severe
limitations for local roads and streets because of low
support strength and frost action potential. Drainage
ditches along roads help to prevent damage caused by
frost action. The base for roads needs to be
strengthened with suitable material. This soil has severe
limitations for septic tank absorption fields because of
wetness and permeability. Perimeter tile drainage and a
large absorption field helps this scil to function better for
this use.

This Xenia soil is is capability class | and woodland
suitability subclass 10.

XeB—Xenia silt loam, 2 to & percent slopes. This
gently sloping, deep, moderately well drained soil is on
slight rises and side slopes paralleling drainageways on
broad till plains. Mapped areas are broad and irregutar in
shape and range from 3 to 40 acres.

In a typical profile, the surface layer is brown silt loam
about 8 inches thick. The subsoil is about 35 inches
thick. The upper part of the subsoil is dark yellowish
brown, mottled, firm silt loam; the next part is dark
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yellowish brown, mottled, firm silty clay loam; and the
lower part of the subsoil is yellowish brown, mottled, firm
clay loam. The underlying material to a depth of 60
inches is brown loam. Some profiles have a thin layer of
loamy outwash in the lower part of the subsocil. The
depth to loam till is more than 60 inches in places. The
silty material is less than 24 inches thick in places.

Included with this scil in mapping are small areas of
Crosby and Fincastle soils. Also included are areas of
Miami and Russell soils on slightly higher-lying areas and
Cyclone and Ragsdale soils in depressions. A few areas
are severely eroded. These inclusions make up 25 to 30
percent of this map unit.

Permeability of this Xenia soil is moderately slow. The
available water capacity is high. The organic matter
content of the surface layer is moderate. Surface runoff
is medium. A seasonal high water table is at a depth of 2
to 6 feet in spring. The friable surface layer is easily tilled
throughout a fairly wide range in moisture content.

Most areas of this soil are farmed and used for corn,
soybeans, and small grain. A few areas are used for hay,
pasture, truck crops, or woodland.

This soil is suited to corn, soybeans, small grain, and
truck crops. Crop rotation, conservation tillage,
diversions, contour farming, grassed waterways, and
grade stabilization structures help to prevent excessive
sail loss. The use of crop residue and cover crops help
to maintain tilth and organic matter content.

This soil is suited to grasses and legumes for hay or
pasture. Qvergrazing or grazing when the soil is wet
results in soil compaction and poor tilth. Proper stocking
rates, pasture rotation, and timely grazing help to keep
the pasture and soil in good condition.

This soil is suited to trees, but only a few areas are
wooded. Most woodland management concerns are
slight. Plant competition is moderate, and competing
vegetation should be controlled by cutting, spraying, or
girdling.

Wetness and shrink-swell potential are moderate
limitations for building site development on this Xenia
soil. Areas used as building sites should be drained.
Drains around foundations help to remove excess water.
Foundations and basement walls should be properly
designed to prevent structural damage caused by
shrinking and swelling of the sail. This soil has severe
limitations for local roads and streets because of low
support strength and frost action potential. Drainage
ditches along roads halp to prevent damage caused by
frost action. The base material for roads needs to be
strengthened with suitable material. This soil has severe
limitations for septic tank absorption fields because of
wetness and permeability. Perimeter tile drainage and a
large absorption field help this scil to function better for
this use.

This Xenia soil is in capability subclass lle and
woodland suitability subclass 10.
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use and management of the soils

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

In preparing a s0il survey, soil scientists,
conservationists, engineers, and others collect extensive
field data about the nature and behavior characteristics
of the soils. They collect data on erosion, droughtiness,
flooding, and other factors that affect various soil uses
and management. Field experience and coliected data
on soil properties and performance are used as a basis
in predicting soil behavior.

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

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

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 thern plan the safe disposal of wastes and locate
sites for pavements, sidewalks, campgrounds,
playgrounds, lawns, and trees and shrubs.

crops and pasture

Eivis O. Douglas, district conservationist, Soil Conservation Service,
assisted in preparing this section.

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

yields of the main crops and hay and pasture plants are
listed for each sail.

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

More than 231,700 acres in the survey area was used
for crops and pasture in 1967 (3). Of this, 11,000 acres
was used for permanent pasture; 174,000 acres for row
crops, mainly corn; 18,500 acres for ciose-grown crops,
mainly wheat and oats; and 9,700 acres for rotation hay
and pasture. The rest was idle or used for conservation
pUrpOSESs.

Most of the farmland in Clinton County is utilized to its
fullest potential. About 10,000 acres of potentially good
cropland is being used as woodland and about 8,300
acres as pasture (3). This land represents a reserve
productive capacity. Food production could also be
increased by extending the latest crop production
technology to all cropland in the county. information in
this soil survey can facilitate the application of such
technology.

Soif wetness is the major soil problem on about 80
percent of the cropland and pastureland in Clinton
County. Most of the poorly drained and very poorly
drained soils, such as the Drummer, Ragsdale,
Mahalasville, Milford, Westland, Patton Saranac, Sable,
Sloan, and Treaty scils, are artificiaily drained for farm
production. There are about 52,620 acres of such sqils.
A few areas of these soils are in low-lying depressions
and can not be economically drained. This is especially
true of Patton and Milford sails.

The very poorly drained organic soils, such as the

‘Houghton, Palms, and Wallkill soils, are very difficult to

drain, Most of such areas are not satisfactorily drained.
There are about 750 acres of these arganic soiis in the
county.

If not artificially drained, the somewhat poorly drained
soils are so wet that crops are damaged in most years.
The somewhat poorly drained Brenton, Ceresco,
Fincastle, Raub, Reesville, Sleeth, Starks, and Whitaker
soils make up about 102,050 acres.

The Dana, Miami, Parr, Proctor, Russell, and Xenia
soils have adequate natural drainage for most of the
year, but they often dry siowly after a rain. Small areas
of wet soils along drainageways and in swales are
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commonly included with these soils in mapping,
especially in those areas that have slopes of 2 to 6
percent. Artificial drainage is needed in soms of these
wet areas.

The Camden Variant, Martinsville, Fox, Genesee, and
Landes soils have good natural drainage and dry fairly
quickly after a rain.

The design of surface and subsurface drainage
systemns varies according to the kind of soil. A
combination of surface and subsurface drainage is
needed in most areas of the poorly drained and very
poorly drained soils used for intensive row crops.
Subsurface drainage is needed in the somewhat poorly
drained soils. Drains have to be more closely spaced in
soils that have slow permeability than in the soils that
are more permeable. Subsurface drainage is slow in
Patton and Milford sails.

Organic soils oxidize and subside when the pore
spaces fill with air; therefore, special drainage systems
are needed to control the depth and the period of
drainage. Keeping the water table at the level required
by crops during the growing season and raising it to the
surface during the rest of the year minimizes oxidation
and subsidence of organic soils.

Information on drainage design for each kind of soil is
available in local offices of the Soil Conservation
Service.

Soif erosion is the major soil problem on about 13
percent of the cropland and pastureland in Clinton
County. If slope is more than 2 percent, erosion is a
hazard. The Miami-Crosby map unit has both erosion
and wetness hazards. The Crosby soil usually needs tile
drainage.

Loss of the surface layer through erosion is damaging
for two reasons. Productivity is reduced as the surface
layer is fost and part of the subsoil is incorporated into
the plow layer. Soil erosion also results in sediment
entering the streams. Contralling erosion and
sedimentation minimizes pollution of streams by
sediment and improves the quality and quantity of water
for municipal use, for recreation, and for fish and wiidlife
habitat.

In many sloping fields, preparation of a good seedbed
is difficult on clayey spots because the original friable
surface soil has been eroded away. Such spots are in
areas of Miami and Fox soils. Glacial till exposed in
some of the most severely eroded areas is difficult to
cultivate.

Erosion control practices and cropping systems that
keep a vegetative cover on the soil help to reduce runoff
and erosion and increase infiltration. On livestock farms
which require pasture and hay, the legume and grass
forage crops in the cropping system reduce erosion on
sloping land, provide nitrogen, and improve soil tilth.

Slopes are so short and irregular that contour farming
is not practical on such sloping soils as the Miami and
Russell soils. However, diversions and parallel tile outlet
terraces can reduce erosion. These are most practical
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on deep, well drained soils that are susceptible to
erosion. Terracing reduces soil loss and the associated
loss of fertilizer elements; reduces the need for a
grassed waterway; and makes it easier to farm sloping
scils. Some of the Miami, Xenia, and Russell scils are
suitable for parallel tile outlet terraces. Such soils as the
Fox soils which have sand and gravel at a depth of less
than 40 inches are less suitable for terraces and
diversions.

Waterways are needed on many areas of sloping soils,
such as Miami and Russell soils. In addition, waterways
are often needed on the more sloping areas of the
poorly drained and somewhat poorly drained soils where
a large watershed drains across these soils. Subsurface
drainage is generally needed where waterways are
installed in the somewhat poorly drained, poorly drained,
and very poorly drained soils. Many areas of the Miami
soils are seepy along drainageways, and subsurface tile
should be installed in the waterways.

Because of the large number of open ditches in the
county, many grade stabilization structures are needed.
These structures help to reduce erosion where surface
water drains into an open ditch. Structures are often
needed in open ditches where the grade is too steep,
and the water moves so rapidly that it erodes the sides
and bottom of some channels.

Wind erosion is a hazard on the mucky Houghton and
Palms soils if they are drained. Such erosion can
damage these soils in a few hours if winds are strong
and the soils are dry and bare of vegetation or surface
mulch. Maintaining a vegetative cover, surface mulch, or
rough surface layer through proper tillage minimizes wind
erosion on these soils. Windbreaks of such adapted
shrubs as Tatarian honeysuckle or autumn-olive are
effective in reducing wind erosion on the muck soils.

Wind erosion also occurs on the dark mineral soils if
they have no vegetative cover and are dry. Soils that are
ptowed in the fall are susceptible to wind erosion the
following spring if the surface fayer is dry and barren.

Soil fertility is high or moderate for most upland and
terrace soils in the survey area. Such poorly drained and
very poorly drained soils as the Cyclone, Saranac,
Drummer, Houghton, Mahalasville, Milford, Palms,
Patton, Sable, Ragsdale, Treaty, Sloan, Wallkill, and
Westland soils are neutral or slightly acid. These soils
are in slight depressions and receive runnoff from
adjacent upland soils. Scils on flood plains, such as the
Ceresco, Genesee, and Landes soils, are neutral or
mildly alkaline and are higher in plant nutrients than most
upland and terrace soils. Also, the soils that developed
under prairie vegetation in the south-central and
southwestern parts of the county are generally more
fertile than those in the rest of the county.

Most soils on uplands and terraces are strongly acid
or medium acid except the black, very poorly drained
and poorly drained soils in depressions. These soils
usually require applications of ground limestone to raise
the pH level for good growth of alfalfa and other
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legumes. On all soils, the addition of lime and fertilizer
should be based on the results of soil tesis. The
Cooperative Extension Service can help in determining
the kind and amount of ferilizer and lime to apply.

Soif tifth is an important factor in the germination of
seeds and the infiltration of water into the soil. Soils with
good tilth are granular and perous. Soil tiith is best in the
dark soils because of the higher organic matter content.

Many of the soils used for crops in the survey area
have a silt loam surface layer that is light in color and
maoderate in organic matter content. Generally the
structure of these soils is weak, and intense rainfall
causes the formation of a surface crust. When dry, this
crust is hard and reduces infiltration and increases
runoff. Regular addition of crop residue, manure, and
other organic material heips to improve soil structure and
reduce crust formation. The dark prairie soils that have a
silt loam surface layer do not crust as much as similar
textured, light colored soils.

The dark Cyclone, Sable, Saranac, Treaty, Ragsdale,
Drummer, Mahalasville, Milford, Patton, and Westland
soils have a high percentage of clay in the surface layer.
Tilth is a problem because the soils often stay wet until
late in spring. If plowed when wet, these soils become
very cloddy as they dry, and good seedbeds are difficult
to prepare. Chiseling or plowing in the fall generally
results in good tilth the following spring if freezing and
thawing occurs during the winter.

Soil structure is adversely affected by plowing if the
soil is wet. Plowing when the soil is wet should be
avoided as much as possible. A chisel plow can be used
as an alternative to the moldboard plow in the fall.
Chiseling helps reduce soil erosion and blowing in winter
and early in spring.

Corn and, to an increasing extent, soybeans are the
main row crops in the county. Wheat and oats are the
close-growing crops.

Deep soils that have good natural drainage and that
warm up early in spring are especially well suited to
vegetables and small fruits. In Clinton County these are
the Ockley, Fox, Martinsville, and Camden Variant soils
that have slopes of less than & percent, and they total
about 8,380 acres. Fox soils need irrigation for optimum
production. Crops can generally be planted and
harvested earlier on these soils than on the other soils in
the county. Tomatoes and cucumbers are grown in the
northern part of the county, usually on such light colored
soils as the Miami, Fincastle, and Camden Variant soils.

If adequately drained, the muck soils in the county are
well suited to a wide range of vegetables. Houghton and
Palms muck soils make up about 440 acres in the survey
area.

Most of the well drained soils in the survey area are
suitable for orchards and nursery plants. However, soils
in low-lying areas where frost is frequent and air
drainage is poor generally are poorly suited to early
vegetables, small fruits, and orchards.

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

yields per acre

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

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

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

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 tc change.

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

land capability classification

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

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

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

Class | soils have slight limitations that restrict their
use,

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

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

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

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

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

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

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

Capability subclasses are sail groups within one class.
They are designated by adding a small letter, e, w, s, or
¢, to the class numeral, for example, lle. The letter e
shows that the main limitation is risk of erosion unless
close-growing plant cover is maintained; w shows that
water in or on the soil interferes with plant growth or
cultivation (in some soils the wetness can be partly
corrected by artificial drainage); 5 shows that the sail is
limited mainly because it is shallow, droughty, or stony;
and ¢, used in only some parts of the United States,
shows that the chief limitation is climate that is very cold
or very dry.

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

Capability units are soil groups within a subclass. The
soils in a capability unit are enough alike to be suited to
the same crops and pasture plants, to require similar
management, and to have similar productivity. Capability
units are generally designated by adding an Arabic
numeral to the subclass symbol, for example, lle-4 or
lile-6.

The acreage of soils in each capability class and
subclass is shown in[table 7] The capability classification
of each map unit is given in the section “Detailed soil
map units.”

woodland management and productivity

Table 8|can be used by woodland owners or forest
managers in planning the use of soils for wood crops.

Only those soeils suitable for wood crops are listed. The
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table lists the ordination {(woodland suitability) symbol for
each soil. Soils assigned the same ordination symbol
require the same general management and have about
the same potential productivity.

The first part of the ordination symbof, a number,
indicates the potential productivity of the scils for
important trees. The number 1 indicates very high
productivity; 2, high; 3, moderately high; 4, moderate;
and 5, low. The second part of the symbol, a letter,
indicates the major kind of soil limitation. The letter x
indicates stoniness or rockingss; w, excessive water in or
on the soil; ¢, toxic substances in the soil; d, restricted
root depth; ¢, clay in the upper part of the soil; s, sandy
texture; 7, high content of coarse fragments in the soil
profile; and r, steep slopes. The letter o indicates that
limitations or restrictions are insignificant. If a soil has
more than one limitation, the priority is as follows: x, w, {,

d,c nd r.

Ir[ table 8, k/.{ght, moderate, and severe indicate the
degree of the major soil limitations to be considered in
management.

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

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

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

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

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

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

windbreaks and environmental plantings

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

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

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

hows the height that locally grown trees and
shrubsare expected to reach in 20 years on various
soils. The estimates in table 9 are based on
measurements and observation of established plantings
that have been given adequate care. They can be used
as a guide in planning windbreaks and screens.
Additional information on planning windbreaks and
screens and planting and caring for trees and shrubs
can be cbtained from local offices of the Sail
Conservation Service or the Cooperative Extension
Service or from a nursery.

recreation

The soils of the survey area are rated i  table 10|
according to limitations that affect their suitability for
recreation. The ratings are based on restrictive soil
features, such as wetness, slope, and texture of the
surface layer. Susceptibility to flooding is considered. Not
considered in the ratings, but important in evaluating a
site, are the location and accessibility of the area, the
size and shape of the area and its scenic quality,
vegetation, access to water, potential water
impoundment sites, and access to public sewerlines. The
capacity of the soil to absorb septic tank effluent and the
ability of the sail to support vegetation are also
important. Soils subject to flooding are limited for
recreation use by the duration and intensity of flocding
and the season when flooding accurs. In planning
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recreation facilities, onsite assessment of the height,
duration, intensity, and frequency of fiooding is essential.
Intable T0] the degree of soil limitation is expressed
as slight, moderate, or severe. Shight means that sail
properties are generally favorable and that limitations are
minor and easily cvercome. Moderate means that
limitations can be overcome or alleviated by planning,
design, or special maintenance. Severe means that soil
properties are unfavorable and that limitations can be
offset only by costly soil reclamation, special design,
intensive maintenance, limited use, or by a combination
of these measures.
The information in|table 10| can be supplemented by
other information in this survey, for exampie,
interpretations for septic tank absorption fields in table

and interpretations for dwellings without basements

and for local roads and streets in [table 12
Camp areas require site preparafion such as shaping
and leveling the tent and parking areas, stabilizing roads

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

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

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

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

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

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

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

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

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

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

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

Wild herbaceous plants are native or naturally
established grasses and forbs, including weeds. Sail
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properties and features that affect the growth of these
plants are depth of the root zone, texture of the surface
layer, available water capacity, wetness, surface
stoniness, and fiood hazard. Sail temperature and soil
moisture are also considerations. Examples of wild
herbaceous plants are ragweed, goldenrod, beggarweed,
bristlegrass, panicgrass, polkweed, sheep sorrel, dock,
crabgrass, and dandelion,

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

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

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

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

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

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

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

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

engineering

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

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

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

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

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

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

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

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

building site development

In 1967 there was about 10,000 acres of urban and
developed land in the county. These areas have grown
at the rate of about 40 acres per year (3).

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

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

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

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

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

sanitary facilities

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

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

Septic tank absorption fields are areas in which
effiuent from a septic tank is distributed into the soil
through subsurface tiles or perforated pipe. Only that
part of the soil between depths of 24 and 72 inches is
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evaluated. The ratings are based on soil properties, site
features, and observed performance of the soils.
Permeability, a high water table, depth to bedrock orto a
cemented pan, and flooding affect absorption of the
effluent. Large stones and bedrock or 2 cemented pan
interfere with installation.

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

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

[Table 13]gives ratings for the natural sail that makes
up the lagoon floor. The surface layer and, generally, 1

or 2 feet of soil material below the surface layer are
excavated to provide material for the embankments. The
ratings are based on soil properties, site features, and
observed performance of the soils. Considered in the
ratings are slope, permeability, a high water table, depth
to bedrock or to a cemented pan, flooding, large stones,
and centent of organic matter.

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

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

Both types of landfill must be able to bear heavy
vehicular traffic. Both types involve a risk of ground
water pollution. Ease of excavation and revegetation
needs to be considered.
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The ratings in table 13 are based on soil properties,

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

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

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

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

construction materials

Table 14 gives information about the soils as a source
of roadfi

, sand, gravel, and topsoil. The soils are rated
good, fair, or poor as a source of roadfill and topsoil.
They are rated as a probable or improbable source of
sand and gravel. The ratings are based on soil
properties and site features that affect the remaval of
the soil and its yse as construction material. Normal
compaction, mior processing, and other standard
construction practices are assumed. Each soil is
evaluated {0 a depth of 5 or 6 feet.

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

The ratings are for the soil material below the surface
layer 1o a depth of 5 or 6 feet. It is assumed that soil
layers will be mixed during excavating and spreading.
Many soils have layers of contrasting suitability within
their profile. The table showing engineering index
properties provides detailed information about each soil
layer. This information can help determinea the suitability
of each layer for use as reoadfill. The performance of soil
after it is stabilized with lime or cement is not considered
in the ratings.
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The ratings are based on scil properties, site features,
and observed performance of the soils. The thickness of
suitable matetial is a major consideration. The ease of
excavation is affected by large stones, a high water
table, and slope. How well the soil performs in place
after it has been compacted and drained is determined
by its strength (as inferred from the engineering :
classification of the soil) and shrink-swell potential.

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

Sand and gravel are natural aggregates suitable for
commercial use with a minimum of processing. Sand and
gravel are used in many kinds of construction.
Specifications for each use vary widely. In table 14, only
the probability of finding material in suitable quantity is
evaluated. The suitability of the material for specific
purposes is not evaluated, nor are factors that affect
excavation of the material.

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

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

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

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

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

Soils rated fair are sandy soils, loamy soils that have a

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

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

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

water management

Table 15|givas information on the soil properties and

site features that affect water management. The table
gives restrictive features that affect pond reservoir areas;
embankments, dikes, and levees; aquifer-fed ponds;
drainage; terraces and diversions; and grassed
waterways.

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

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

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

Soil material in embankments must be resistant to
seepage, piping, and erosion and have favorable

compaction characteristics. Unfavorable features include
less than 5 feet of suitable material and a high content
of stones or boulders, organic matter, or salts or sodium,
A high water table affects the amount of usable material.
It also affects trafficability.

Aquifer-fed excavated ponds are pits or dugouts that
extend to a ground-water aquifer or to a depth below a
permanent water table. Excluded are ponds that are fed
only by surface runoff and embankment ponds that
impound water 3 feet or more above the original surface.
Excavated ponds are affected by depth to a permanent
water table, permeability of the aquifer, and quality of the
water as inferred from the salinity of the soil. Depth to
bedrock and the content of large stones affect the ease
of excavation.

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

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

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

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

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

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

engineering index properties

Table 16|gives estimates of the engineering
classHication and of the range of index properties for the

maijor layers of each soil in the survey area. Most soils
have layers of contrasting properties within the upper 5
or 6 feet.

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

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

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

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

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

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

If laboratory data are available, the A-1, A-2, and A-7
groups are further classified as A-1-a, A-1-b, A-2-4, A-2-
5, A-2-6, A-2-7, A-7-5, or A-7-8. As an additional
refinement, the suitability of a scil as subgrade material
can be indicated by a group index number. Group index
numbers range from O for the best subgrade material to
20 or higher for the poorest.

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

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

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

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

physical and chemical properties

! able 17 shows estimates of some characteristics and
fe affect soil behavior. These estimates are
given for the major layers of each soil in the survey area.
The estimates are based on field observations and on
test data for these and similar soils.

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

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

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

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

If the shrink-swell potential is rated moderate to very
high, shrinking and swelling can cause damage to
buildings, roads, and other structures. Special design is
often needed.
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Shrink-swell potential classes are based on the
change in length of an unconfined clod as moisture
content is increased from air-dry to field capacity. The
change is based on the soil fraction less than 2
millimeters in diameter. The classes are /ow, a change of
less than 3 percent; moderate, 3 to 6 percent; and Aigh,
more than 6 percent. Very high, greater than 5 percent,
is somatimes used.

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

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

Wind erodibiiity groups are made up of soils that have
similar properties affecting their resistance to wind
erosion in cultivated areas. The groups indicate the
susceptibility of soil to wind erosion and the amount of
soil lost. Soils are grouped according to the following
distinctions:

1. Sands, coarse sands, fine sands, and very fine
sands. These soils are generally not suitable for crops.
They are extremely erodible, and vegetation is difficult to
establish.

2. Loamy sands, loamy fine sands, and loamy very
fine sands. These soils are very highly erodible. Crops
can be grown if intensive measures to control wind
erosion are used.

3. Sandy loams, coarse sandy loams, fine sandy
loams, and very fine sandy loams. These soils are highly
erodible. Crops can be grown if intensive measures to
control wind erosion are used.

4L. Calcareous loamy soils that are less than 35
percent clay and more than 5 percent finely divided
calcium carbonate. These soils are erodible. Crops can
be grown if intensive measures to control wind erosion
are used.

4. Clays, silty clays, clay loams, and silty clay loams
that are more than 35 percent clay. These soils are
moderately ercdible. Crops can be grown if measures to
control wind erosion are used.

5. Loamy soils that are less than 18 percent clay and
less than 5 percent finely divided calcium carbonate and
sandy clay loams and sandy ciays that are less than 5
percent finely divided calcium carbonate. These soils are
slightly erodible. Crops can be grown if measures to
control wind erosion are used.

6. Loamy soils that are 18 to 35 percent clay and
less than 5 percent finely divided calcium carbonate,
except silty clay loams. These soils are very slightly
erodible. Crops can easily be grown.
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7. Silty clay loams that are less than 35 percent clay
and less than 5 percent finely divided calcium carbonate.
These soils are very slightly erodible. Crops can easily
be grown.

8. Stony or gravelly soils and other soils not subject
to wind erosion.

soil and water features

Table 18|gives estimates of various soil and water
features—The estimates are used in land use planning
that involves engineering considerations.

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

The four hydrologic soil groups are:

Group A. Soils having a high infiltration rate (low runoff
potential} when thoroughly wet. These consist mainly of
deep, well drained to excessively drained sands or
gravelly sands. These soils have a high rate of water
transmission.

Group B. Soils having a moderate infiltration rate when
thoroughly wet. These consist chiefly of moderately deep
or deep, moderately well drained or well drained soils
that have moderately fine texture to moderately coarse
texture. These soils have a moderate rate of water
transmission.

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

Group D. Soils having a very slow infiltration rate (high
runoff potential} when thoroughily wet. These consist
chiefly of clays that have a high shrink-swel! potential,
soils that have a permanent high water table, soils that
have a claypan or clay layer at or near the surface, and
soils that are shallow over nearly impervious material.
These soils have a very slow rate of water transmission.

Flooding, the temporary inundation of an area, is
caused by overflowing streams and by runoff from
adjacent slopes. Water standing for short periods after
rainfall or snowmelt and water in swamps and marshes

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

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

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

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

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

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

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

Depih to bedrock is given if bedrock is within a depth
of 5 feet. The depth is based on many soil borings and
on observations during soil mapping. The rock is
specified as either soft or hard. If the rock is soft or
fractured, excavations can be made with trenching
machines, backhoes, or small rippers. If the rock is hard
or massive, blasting or special equipment generally is
needed for excavation.

Potential frost action is the likelihood of upward or
lateral expansion of the soil caused by the formation of
segregated ice lenses {frost heave) and the subsequent
collapse of the soil and loss of strength on thawing.
Frost action occurs when moisture moves into the
freezing zone of the soil. Temperature, texture, density,




56

permeability, content of organic matter, and depth to the
water table are the most important factors considered in
evaluating the potential for frost action. It is assumed
that the soil is not insulated by vegetation or snow and is
not artificially drained. Silty and highly structured clayey
soils that have a high water table in winter are most
susceptible to frost action. Well drained, very gravelly, or
very sandy soils are the least susceptible. Frost heave
and low soil strength during thawing cause damage
mainly to pavements and other rigid structures.

Risk of corrosion pertains to potential soil-induced
electrochemical or chemical action that dissolves or
weakens uncoated steel or concrete. The rate of
corrosion of uncoated steel is related to such factors as
soil moisture, particle-size distribution, acidity, and
electrical conductivity of the soil. The rate of corrosion of

concrete is based mainly on the sulfate and sodium
content, texture, moisture content, and acidity of the soil.
Special site examination and design may be needed if
the combination of factors creates a severe corrosion
environment. The steel in installations that intersect soil
boundaries or soil layers is more susceptible to corrosion
than steel in installations that are entirely within one kind
of soil or within one soil layer.

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

For concrete, the risk of corrosion is also expressed
as /fow, moderate, or high. It is based on sail texiure,
acidity, and amount of sulfates in the saturation extract.
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classification of the soils

The system of soil classification used by the National
Cooperative Soil Survey has six categories (6). Beginning
with the broadest, these categories are the order,
suborder, great group, subgroup, family, and series.
Classification is based on soil properties observed in the
field or inferred from those ghservations or from
laboratory measurements. Ir| table 19, the soils of the
survey area are classified according to the system. The
categories are defined in the following paragraphs.

ORDER. Ten soil orders are recoghized. The
differences among orders reflect the dominant soil-
forming processes and the degree of soil formation.
Each order is identified by a word ending in s6/. An
example is Alfisol.

SUBORDER. Each order is divided into suborders
primarily on the basis of properties that influence soil
genesis and are important to plant growth or properties
tha' reflect the most important variables within the
orders. The last syllable in the name of & suborder
indicates the order. An example is Udalf {Ud, meaning
humid, plus a#, from Alfisol).

GREAT GROUP. Each suborder is divided into great
groups on the basis of close similarities in kind,
arrangement, and degree of development of pedogenic
horizons; soil moisture and temperature regimes; and
base status. Each great group is identified by the name
of a suborder and by a prefix that indicates a property of
the soil. An example is Hapludalfs {(Hap/, meaning
minimal horizonation, plus udalf, the suborder of the
Alfisols that have an udic meisture regime).

SUBGROUP. Each great group has a typic subgroup.
Other subgroups are intergrades or extragrades. The
typic is the central concept of the great group; it is not
necessarily the most extensive. intergrades are
transitions to other orders, suborders, or great groups.
Extragrades have some properties that are not
representative of the great group but do not indicate
transitions to any other known kind of soil. Each
subgroup is identified by one or more adjectives
preceding the name of the great group. The adjective
Tyvpic identifies the subgroup that typifies the great
group. An example is Typic Hapludalfs.

FAMILY. Families are established within a subgroup on
the basis of physical and chemical properties and other
characteristics that affect management. Mostly the
properties are those of horizons below plow depth where
there is much biological activity. Among the properties
and characteristics considered are particle-size class,

mineral content, temperature regime, depth of the root
zone, consistence, moisture equivalent, slope, and
permanent cracks. A family name consists of the name
of a subgroup preceded by terms that indicate soil
properties. An example is fine-loamy, mixed, mesic Typic
Haplaguents. '

SERIES. The series consists of soils that have similar
horizons in their profile. The horizons are similar in color,
texture, structure, reaction, consistence, mineral and
chemical composition, and arrangement in the profile.
The texture of the surface layer or of the substratum can
differ within a series.

soil series and their morphology

In this section, each soil series recognized in the
survey area is described. The descriptions are arranged
in alphabetic order.

Characteristics of the soil and the material in which it
formed are identified for each series. The soil is
compared with similar soils and with nearby soils of
other series. A pedon, a small three-dimensional area of
soil, that is typical of the series in the survey area is
described. The detailed description of each soil horizon
follows standards in the Soil Survey Manual {4). Many of
the technical terms used in the descriptions are defined
in Soil Taxonomy (5). Unless otherwise stated, colors in
the descriptions are for moist soil. Following the pedon
description is the range of important characteristics of
the soils in the series.

The map units of each soil series are described in the
section *Detailed soil map units.”

Brenton series

The Brenton series consists of deep, somewhat poorly
drained, moderately permeable soils on outwash plains.
These soils formed in silty material and in the underlying
lacustrine sediment. Slope ranges from 0 to 2 percent.

Brenton soils are similar to Raub and Starks soils and
are commonly near Mahalasville and Proctor soils. Raub
soils lack stratification in the lower part of the solum.
Starks soils have an ochric surface layer. Mahalasville
soils have a grayer subsocil and are in depressions.
Proctor soils do not have motties in the upper 6 inches
of the subsoil.



58

Typical pedan of Brenton silt loam, in a cultivated field,
2,300 feet west and 400 feet north of the southeast
corner of sec. 31, T. 21 N.,, R. 1 E.

Ap—0 to 11 inches; very dark gray (10YR 3/1) silt loam,
gray (10YR 5/1) dry; moderate fine granular
structure; friable; slightly acid; abrupt smooth
boundary.

B21t—11 to 23 inches; brown (10YR 5/3) silty clay loam;
common medium distinct yellowish brown (10YR 5/
6} and many medium faint grayish brown (10YR 5/2)
mottles; weak coarse prismatic structure parting to
moderate medium subangular blocky; firm; common
fine roots; common fine and medium pores; thin
continuous very dark grayish brown (10YR 3/2) and
dark grayish brown (10YR 4/2) organic coatings and
clay films on faces of peds and in root channels;
neutral; clear smooth boundary.

B22t—23 to 32 inches; yellowish brown (10YR 5/4) silty
clay loam; common medium distinct grayish brown
(10YR 5/2) mottles; moderate medium subangular
blocky structure; firm; few fine roots; many fine and
medium pores; thin patchy dark grayish brown
(10YR 4/2) organic coatings and clay coatings in
root channels and pores; neutral; abrupt smooth
boundary.

[1B23t—32 to 40 inches; yellowish brown (10YR 5/4)
loam; common medium distinct grayish brown (10YR
5/2) motiles; weak medium subangular blocky
structure; firm; common medium and fine pores; thin
patchy dark grayish brown (10YR 4/2) clay films on
faces of peds and in pores; 2 percent fine gravel;
neutral, abrupt smooth boundary.

IIB24t—40 to 44 inches; yellowish brown {(10YR 5/4) silt
loam; many medium distinct grayish brown (10YR &/
2) mottles; weak medium subangular blocky
structure; firm; few fine pores; thin patchy dark
grayish brown (10YR 4/2) clay films on faces of
peds: neutral; clear smooth boundary.

IIB3—44 to 54 inches; yellowish brown (10YR 5/6)
loamy sand; common medium distinct grayish brown
{10YR 5/2) mottles; weak coarse subangular blocky
structure; friable; 3 percent fine gravel; neutral; clear
smooth boundary.

C~54 to 60 inches; yellowish brown (10YR 5/4) and
grayish brown (10YR 5/2) loamy sand; massive;
lcose; 10 percent fine gravel; slight effervescence;
mildly alkaline.

The solum is 36 to 60 inches thick. Thickness of silty
material ranges from 25 to 40 inches.

The A horizon has hue of 10YR, value of 2 or 3, and
chroma of 1 or 2, The B2t horizon has hue of 10YR or
2.5Y, value of 4 or 5, and chroma of 2 to 4. Mottles with
chroma of less than 2 are within 6 inches of the base of
the mollic epipedon. The B2t horizon ranges from
medium acid to neutral. The |IBt horizon has hue of
10YR, value of 4 or 5, and chroma of 2 to 4. It is clay
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loam, silt loam, loam, or sandy loam. The IIBt horizon is
medium acid to neutral. The IIIB3 horizon, if present,
ranges from neutral to mildly alkaline and contains
carbonates in some pedons. The C horizon is stratified
silt loam, loam, sandy loam, or loamy sand. It ranges
from neutral to moderately alkaline and contains
carbonates in most profiles.

Camden Variant

The Camden Variant consists of deep, well drained,
moderately permeable soils on till plains. These soils
formed in loess, stratified glacial drift, and the underlying
loam till. Slope ranges from 0 to 2 percent.

Camden Variant scils are similar to Ockley and Russell
soils and are commenly near Fincastie, Miami, and
Starks soils. Ockley soils have more gravel in the solum
and a substratum of loose, gravelly coarse sand. Russell
scils do not have stratified loamy material in the lower
part of the subsoil. Fincastle soils have a gray, mottled
subsoil. Miami scils have more sand in the upper part of
the subsoil and a substratum of loam till. Starks soils
have a gray, mottled subsoil and a substratum of
stratified sand and silt.

Typical pedon of Camden Variant silt loam, 0 to 2
percent siopes, in a cultivated field, 1,850 feet west and
1,000 feet north of the southeast corner of sec. 23, T. 23
N.,R. 2W.

Ap—0 to 8 inches; brown (10YR 4/3) silt loam, very pale
brown (10YR 7/3) dry; moderate fine and medium
granular structure; friable; slightly acid; abrupt
smooth boundary.

A12—8 1o 12 inches; dark grayish brown (10YR 4/2) silt
loam; weak medium platy structure; friable; medium
acid; clear smooth boundary.

B1t—12 to 17 inches; dark yellowish brown (10YR 4/4)
silt loam; moderate medium subangular blocky
structure; firm; common fine roots; common fine
pores; thin continuous brown (10YR 5/3) clay films
on faces of peds; medium acid; clear wavy
boundary.

B21t—17 to 26 inches; dark yellowish brown (10YR 4/4)
silty clay loam; moderate medium subangular biocky
structure; firm; few fine roots; common fine pores;
thin continuous brown (10YR 5/3) clay films on
faces of peds; medium acid; clear wavy boundary.

[IB22t—26 to 32 inches; dark yellowish brown (10YR 4/
4) loam; moderate medium subangular blocky
structure; firm; few fine roots; common fine pores;
thin continuous medium brown (10YR 4/3) ¢lay fims
on faces of peds; slightly acid; clear wavy boundary.

[IB23t—32 to 48 inches; dark brown (7.5YR 4/4) sandy
loarmn; moderate medium subangular blocky
structure; friable; few fine roots; common fine pores;
thin discontinuous dark grayish brown (10YR 4/2)
clay films on faces of peds; 4 percent gravel; slightly
acid; gradual wavy boundary.
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[IB31t—48 to 59 inches; dark yellowish brown (10YR 4/
4) stratified sandy loam and loamy sand, weak
medium subangular blocky structure; friable; thin
discontinuous brown (10YR 4/3) and very dark gray
(10YR 3/1) clay films on faces of peds; 5 percent
gravel; slightly acid; abrupt wavy boundary.

ItIB32t—59 to 65 inches; yellowish brown (10YR 5/4)
loam; weak coarse subangular blocky structure;
friable; thin discontinuous brown (10YR 4/3) clay
films on faces of peds; neutral; clear irregular
boundary.

IKC—65 to 80 inches; yellowish brown (10YR 5/4) loam;
massive; friable; strong effervescence; moderately
alkaline.

The solum is 50 to 80 inches thick. Loess thickness
ranges from 24 to 36 inches.

The A horizon has hue of 10YR, value of 4 or 5, and
chroma of 2 to 4. The A horizon ranges from medium
acid to neutral. The Bt horizon has hue of 10YR, value of
4 or 5, and chroma of 4 or 6. It is slightly acid to strongly
acid. The 1Bt horizon has hue of 10YR or 7.5YR, value
of 4 or 5, and chroma of 3 to 6. It is sandy clay loam,
clay loam, loam, or sandy loam. The IIBt horizon
contains up to 10 percent gravel. The IB3 horizon
developed in outwash material is sandy loam or loamy
sand. The IIBt and 1IB3 hotizons range from medium
acid to neutral. The |lIB3 horizon developed from till is
loam or clay loam. The B3 horizon is neutral or mildly
alkaline and contains carbonates in some profiles.

Ceresco series

The Ceresco series consists of deep, somewhat poorly
drained soils on flood plains. Permeability is moderate or
maoderately rapid. These soils formed in loamy alluvium.
Slope ranges from 0 to 2 percent.

Ceresco soils are commonly adjacent to Genesee and
Sloan soils. Genesee soils have a brawn, mottle-free
subsoil. Sloan seils have a grayer subsoil.

Typical pedon of Ceresco loam, in a wooded area, 920
feet west and 920 fest north of the southeast corner of
sec. 14, T.22 N, R. 1 W.

A1—0 to 10 inches; very dark grayish brown {(10YR 3/2)
loam, grayish brown (10YR 5/2) dry; moderate
medium granular structure; friable; many roots;
neutral; clear wavy boundary.

B1—10 to 14 inches; brown (10YR 4/3) loam; few fine
faint grayish brown (10YR 5/2) mottles; weak fine
subangular blocky structure; friable; few fine roots;
many fine and medium pares; neutral; clear wavy
boundary.

B2—14 to 33 inches; grayish brown (10YR 5/2) loam;
many medium distinct yellowish brown (10YR 5/4)
motties; weak fine subangular blocky structure;
friable; few roots; common fine and medium pores;
neutral; clear wavy boundary.
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C1—33 to 42 inches; grayish brown (10YR 5/2) sandy
loam; many medium and coarse distinct yellowish
brown (10YR 5/6) mottles; massive; friable; few fine
pores; neutral; gradual wavy boundary.

C2—42 to 60 inches; grayish brown (10YR 5/2) sand
and loamy sand; many medium and coarse distinct
yellowish brown (10YR 5/6) and very dark grayish
brown (10YR 3/2) mottles; massive; friable; neutral;
clear wavy boundary.

The A horizon has hue of 10YR, value of 3, and
chroma of 2 or 3. it is loam or sandy loam. The B
hotizon has hue of 10¥R, value of 4 or 5, and chroma of
2 to 4. It is loam, sandy loam, or silt loam. The G horizon
has hue of 10YR, value of 4 to 6, and chroma of 2 to 4.
It is sandy loam, loamy sand, or sand. The A, B, and C
horizons are neutral or mildly alkaline and contain
carbonates below a depth of 40 inches in some profiles.

Croshy series

The Crosby series consists of deep, scmewhat poorly
drained, slowly permeable soils on till plains. These soils
formed in loess and the underlying glacial till. Slope
ranges from 0 to 6 percent. These soils have less clay in
the subsoil than is defined for the Crosby series, but this
differance does not alter their usefulness and behavior.

Crosby soils are commonly near Cyclone, Fincastle,
Miami, and Treaty soils. Cyclone and Treaty soils have a
mollic surface layer and are in depressions and along
drainageways. Fincastle soils have less sand in the
upper 20 inches of the argillic horizon and have a thicker
salum. Miami sails have a brown, mottle-free subsoil and
are on higher positions in the landscape.

Typical pedon of a Crosby silt loam, in an area of
Fincastlie-Crosby silt loams, 0 to 3 percent slopes, in a
cultivated field, 1,500 feet west and 2,500 feet south of
the northeast corner of sec. 2, T. 23 N, R. 2 W.

Ap—0 to 8 inches; brown {(10YR 5/3) silt loam, very pale
brown (10YR 7/3) dry; moderate medium granular
structure; friable; many fine roots; neutral; abrupt
smooth boundary.

B1t—8& to 13 inches; yellowish brown (10YR 5/4) silty
clay loam; common medium distinct grayish brown
(10YR 5/2) motties; moderate medium subangutar
blocky structure; firm; many fine roots; many fine
pores; thin continuous light brownish gray (10YR 6/
2) silt coatings and clay films on faces of peds;
medium acid; clear smooth boundary.

B21t—13 to 17 inches; yellowish brown (10YR 5/6) silty
clay loam; common medium distinct grayish brown
(10YR 5/2) mottles; weak medium prismatic
structure parting to moderate meadium subangular
blocky; firm; few fine roots; many fine pores; thin
continuous grayish brown (10YR 5/2) clay fims on
faces of peds; thin discontinucus light gray (10YR 7/
2) silt coatings on faces of peds; medium acid; clear
smooth houndary.
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1IB22t—17 to 31 inches; yellowish brown (10YR 5/6)
clay loam; few fine distinct grayish brown (10¥R 5/
2) mottles; moderate medium subangular blocky
structure; firm; few fine roots; many fine peres; thin
discontinuous light brownish gray (10YR 6/2) clay
films on faces of peds; 5 percent gravel; slightly
acid; clear wavy boundary.

11B23t—31 to 40 inches; yellowish brown (10YR 5/4)
loam; few medium distinct grayish brown (10YR 5/2)
mottles; weak coarse subangular blocky structure;
firm; few fine roots; many fine pores; thin patchy
brown (7.5YR 4/2) clay films on faces of peds; 5
percent gravel; neutral; gradual wavy boundary.

lIC—40 to 60 inches; yellowish brown (10YR 5/4) loam;
common medium distinct grayish brown (10YR 5/2)
mottles; massive; firm; strong effervescence;
moderately alkaline.

The solum is 24 to 40 inches thick. Loess thickness
ranges from 8 to 18 inches.

The A horizon has hue of 10YR, value of 4 or 5, and
chroma of 2 or 3. The Bt and 1Bt horizons have hue of
10YR, value of 4 or 5, and chroma of 2 to 6. The B2t
horizon is silty clay loam or silty clay. The 1Bt horizon is
clay loam or loam. The Bt and IIBt horizons range from
neutral to strongly acid. The IIB3 horizon, where present,
is neutral or miidly alkaline and contains carbonates in
some profiles.

Cyclone Series

The Cyclone series consists of deep, poorly drained,
moderately permeable soils on till plains. These soils
formed in silty material and the underlying till. Slope
ranges from 0 to 2 percent.

Cyclone soils are similar to Ragsdale and Treaty-soils
and are commonly near Fincastle and Starks soils.
Ragsdale soils formed in loess and contain less sand in
the lower part of the solum and the C horizon. Treaty
soils are shallower to the !B horizon. Fincastle and
Starks soils have an ochric surface layer and are on
higher-lying areas.

Typcial pedon of Cyclone silt loam, in a cultivated
field, 1,750 feet east and 1,800 feet south of the
northwest corner of sec. 27, T. 21 N., R. 2 E.

Ap—o0 to 9 inches; very dark gray (10YR 3/1) silt loam,
dark gray (10YR 4/1) dry; weak fine granular
structure; friable; slightly acid; abrupt smooth
boundary.

A12—9 to 14 inches; black (10YR 2/1) silt loam, very
dark gray (10YR 3/1) dry; common fine distinct olive
brown (2.5Y 4/4) mottles; moderate fine and
medium subangular blocky structure; firm; neutral;
clear wavy boundary.

B21tg—14 to 20 inches; dark gray (10YR 4/1) silty clay
loam; common fine and medium distinct olive brown
(2.5Y 4/4) mottles; moderate medium subangular
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blocky structure; firm; common fine roots; common
fine pores; thin discontinuous dark gray (10YR 4/1)
clay films on faces of peds; neutral; gradual wavy
boundary.

B22tg—20 to 38 inches; grayish brown (10YR 5/2) silty
clay loam; many medium distinct yellowish brown
(10YR 5/4) mottles; weak medium prismatic
structure parting to moderate medium and coarse
subangular blocky; firm; few fine roots; common fine
pores; few thin discontinuous dark gray (10YR 4/1)
clay films on faces of peds; few black (10YR 2/1)
iron and manganese oxide concretions; neutral,
gradual wavy houndary.

B23t—38 to 49 inches; yellowish brown (10YR 5/4) silty
clay loam; many medium distinct grayish brown
(10YR 5/2) mottles; moderate medium subangular
blocky structure; firm; few fine roots; common fine
pores; thin patchy dark gray (10YR 4/1) clay films
on faces of peds; few black (10YR 2/1) iron and
manganese oxide concretions; neutral; gradual wavy
boundary.

[I1B3t—48 to 60 inches; yellowish brown (10YR 5/4)
lcam; many medium distinct grayish brown (10YR 5/
2) mottles; weak coarse subangular blocky structure;
firm; thin patchy gray (10YR 5/1) clay films on faces
of peds; 5 percent gravel; neutral; clear wavy
boundary.

IlG—60 to 70 inches; vellowish brown (10YR 5/4) loam;
many coarse distinct grayish brown (10YR 5/2)
mottles; massive; firm; strong effervescence;
moderately alkaline.

The solum is 55 to 75 inches thick. Thickness of the
silty material ranges from 40 to 60 inches.

The A horizon has hue of 10YR, value of 2 or 3, and
chroma of 1 or 2. It is silt loam or silty clay loam. The
B21t and B22t horizons have hue of 10YR or 2.5Y, value
of 3 to 5, and chroma of 1 or 2. The B23t horizon has
hue of 10YR, value of 4 or 5, and chroma of 1 to 4. The
IIBt horizon has hue of 10YR, value of 4 or 5, and
chroma of 2 to 4. It is loam or ¢lay loam.

Dana series

The Dana series consists of deep, moderately well
drained soils on till plains. Permeability is moderate in
the solum and moderately slow in the underlying
material. These soils formed in loess and the underlying
till. Slope ranges from Q to 8 percent.

Dana soils are similar to Raub scils and are commonly
near Drummer and Parr soils. Raub soils have gray
mcttles in the upper 6 inches of the subsoil. Drummer
soils have a gray subscil and are in depressions. Parr
soils have a brown, mottle-free subsoil, a fine loamy
control section, and are on higher positions in the
landscape.

Typical pedon of Dana silt loam, 0 to 2 percent slopes,
in a cultivated field, 2,250 feat west and 2,600 feet north
of the southeast corner of sec. 18, T. 21 N,, R. 1 W.
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Ap—0 to 10 inches; very dark grayish brown (10YR 3/2)
silt loam, grayish brown (10YR 5/2) dry; moderate
medium granular structure; friable; neutral; abrupt
smooth boundary.

B21t—10Q to 18 inches; yellowish brown (10YR 5/4) silty
clay loam; moderate medium subangular blocky
structure; firm; thin discontinuous dark yellowish
brown (10YR 4/4) clay films on faces of peds;
medium acid; clear wavy boundary.

B22t—18 to 29 inches; yeilowish brown (10YR 5/4) silty
clay loam; many medium distinct light brownish gray
(10YR 6/2) and yellowish brown {10YR 5/86)
mottles; weak medium prismatic structure parting to
moderate mediurm subangular blocky; firm; thin
continuous dark grayish brown (10YR 4/2) clay films
on faces of prisms; few very dark grayish brown
(10YR 3/2) iron and manganese oxide concretions;
medium acid; clear wavy boundary.

[IB23t—28 to 40 inches; yellowish brown (10YR 5/4)
clay loam; many medium distinct light brownish gray
(10YR 6/2) and yellowish brown {10YR 5/6)
mottles; moderate medium subangular biocky
structure; firm; thin patchy dark grayish brown (10YR
4/2) clay films on faces of peds; 5 percent gravel;
neutral; clear wavy boundary.

IIC—40 1o 60 inches; brown (10YR 5/3) loam; common
medium distinct light brownish gray (10YR 6/2) and
yellowish brown (10YR 5/6} mottles; massive; firm;
few thin very dark gray (10YR 3/1) clay films on old
fracture faces; 5 percent gravel; strong
effervescence; moderately alkaline.

The solum is 36 to 66 inches thick. Loess thickness
ranges from 24 to 40 inches.

The A horizon has hue of 10YR, value of 2 or 3, and
chroma of 1 or 2, The Bt and |IBt horizons have hue of
10YR, value of 4 or 5, and chroma of 3 or 4. Mottles
with chroma of less than 2 are in the lower part of the
argillic horizon. The 1Bt hotizon is loam or clay loam.
The Bt horizon is dominantly medium acid or strongly
acid and the 1Bt horizon is medium acid to neutral.

Drummer series

The Drummer series consists of deep, poorly drained,
moderately permeable soils on till plains. These soils
formed in loess and the underlying loam till. Slope
ranges from 0 to 2 percent.

Drummmer soils are similar to Mahalasville and
Ragsdale scils and are commeonly adjacent to Dana and
Raub scils. Mahalasville soils have an argiliic horizon
and a stratified substratum. Ragsdale soils have an
argillic horizon, formed in loess, and contain less sand in
the lower part of the solum and the C horizan. Dana and
Raub soiis are on slight rises and have a browner
subsoit,

Typical pedon of Drummer silty clay loam, in a
cultivated field, 1,470 feet west and 1,650 feet south of
the northeast corner of sec. 32, T. 21 N., R. 1 W,
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Ap-—0 to 10 inches; black (10YR 2/1) silty clay loam,
very dark gray (10YR 3/1) dry; moderate medium
granular structure; firm; medium acid; abrupt smooth
boundary.

A12—10 to 14 inches; black (10YR 2/1} silty clay loam,
very dark gray (10YR 3/1) dry; weak fine subangular
blocky structure; firm; many fine roots; common fine
and very fine pores, slightly acid; abrupt smooth
boundary.

B1—14 to 17 inches; very dark gray (10YR 3/1) silty clay
loam, dark gray (10YR 4/1) dry: common medium
distinct ofive brown (2.5Y 4/4) mottles; moderate
fine and medium subangular blocky structure; firm;
many fine roots; common fine and very fine pores;
neutral, clear smooth boundary.

B21g—17 to 25 inches; dark gray (10YR 4/1) silty clay
loam; many medium distinct light olive brown (2.5Y
5/4) mottles; moderate fine and medium prismatic
structure parting to moderate medium subangular
blocky; many fine roots along prism faces; common
fine and very fine pores; thin continuous very dark
gray (10YR 3/1) organic coatings on faces of peds;
many black (10YR 2/1} iron and manganese oxide
concretions; black (10YR 2/1) silty clay loam linings
in krotovinas; neutral; clear smooth boundary.

B22g—25 to 39 inches; gray (10YR 5/1} silty clay loam;
many coarse distinct yellowish brown {(t0YR 5/6)
mottles; moderate fine and medium prismatic
structure parting to moderate medium subangular
blocky; few fine roots along prism faces,; common
fine pores; thin continuous very dark gray (10YR 3/
1) coatings on prism faces; many black {10YR 2/1)
iron and manganese oxide concretions; black (10YR
2/1) silty clay loam linings in krotovinas; neutral;
gradual smooth boundary.

B23—39 to 52 inches; yellowish brown (10YR 5/6) silt
loam: many medium distinct gray (10YR 5/1)
mottles; weak medium prismatic structure parting to
weak coarse subangular blocky; firm; few fine roots;
few fine pores; dark grayish brown (10YR 4/2) silty
clay linings in some pores; black (10YR 2/1) silty
clay loam linings in krotovinas; neutral; clear smooth
boundary.

lIB3—52 to 82 inches; yeliowish brown {10YR 5/86) loam;
many medium and coarse distinct gray (10YR 5/1)
mottles; weak coarse subangular biocky structure;
firm; few fine roots; few fine pores; dark grayish
brown (10YR 4/2) silty clay loam linings in some
pores; 3-inch layer of gray (10YR 5/1) loamy sand
immediately above the loam till; 5 percent fine
gravel; neutral; gradual smooth boundary.

IC—862 to 70 inches; gray (10YR §/1) loam; many
coarse distinct yellowish brown (10YR 5/6) motties;
massive; firm; strong effervescence; moderately
alkaline.

The solum is 44 to 80 inches thick. Loess thickness
ranges from 40 to 60 inches.
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The Ap horizon has hue of 10YR, value of 2 or 3, and
chroma of 1 or 2. The B21 and B22 horizons have hue
of 10YR or 2.5Y, value of 4 or 5, and chroma of 1 or 2.
The B23 and IIB3 horizons have hue of 10YR, value of
5, and chroma of 4 or 6. The B23 horizon is silty clay
loam or silt loam. The 1IB3 horizon is loam, clay loam, or
sandy loam and is neutral or mildly alkaline.

Fincastle series

The Fincastle series consists of deep, somewhat
poorly drained soils on till plains. Permeability is
moderately slow in the subsoil and slow in the underlying
material. These scils formed in loess and the underlying
glacial till. Slope ranges from Q to 3 percent.

. Fincastle soils are similar to Crosby, Starks, and Xenia
soils and are commonly near Cyclone, Ragsdale, and
Treaty soils. Crosby soils have a thinner solum. Starks
soils have a stratified substratum. Xenia soils are not
mottled immediately below the surface layer. Cyclone,
Ragsdale, and Treaty soils have a mollic surface layer
and are in depressions.

Typical pedon of Fincastle silt loam, O to 2 percent
slopes, in a cultivated field, 1,100 feet east and 1,100
feet north of the southwest corner of sec. 22, T. 22 N,,
R.2W.

Ap—0 to 8 inches; brown (10YR 4/3) silt loam, very pale
brown (10YR 7/3) dry;, moderate medium granular
structure; friable; neutral; abrupt smooth boundary.

B1—8 to 13 inches; light brownish gray (10YR 6/2) silt
loam; common medium distinct yellowish brown
(10YR 5/8) mottles; weak fine and medium
subangular blocky structure; friable; many medium
distinct black (10YR 2/1) iron and manganese oxide
accumulations; slightly acid; clear smooth boundary.

B21t—13 to 17 inches; yellowish brown {10YR 5/4) silty
clay loam; many medium distinct light brownish gray
(10YR 6/2) mottles; moderate medium subangular
blocky structure; firm; many fine roots; thin
discontinuous grayish brown (10YR 5/2) clay films
on faces of peds; many thin continuous light gray
{10YR 7/1) silt coatings on faces of peds; medium
acid; clear smooth boundary.

B22t—17 to 32 inches; yellowish brown (10YR 5/4) silty
clay loam; many medium distinct light brownish gray
{10YR 6/2} mottles; weak medium prismatic
structure parting to moderate medium subangular
blocky; firm; commaen fine roots; few fine pores; thin
continuous light brownish gray (10YR 6/2) silt
coatings on faces of peds and linings of pores; few
soft black (10YR 2/1) iron and manganese oxide
accumulations; few small pebbles and coarse sand
grains in lower part; medium acid; clear wavy
boundary.

1IB23t—32 10 46 inches; yellowish brown (10YR 5/4)
clay loam; many medium distinct light brownish gray
(10YR 6/2) mottles; moderate madium subangular
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blocky structure; firm; thin continuous grayish brown
{10YR 5/2) clay films on faces of peds; medium
discontinuous light brownish gray (10YR 6/2) silt
coatings on faces of peds; & percent gravei; slightly
acid; clear smooth boundary.

[IB3t—46 to 59 inches; yellowish brown (10YR &/4) clay
loam; commaon medium distinct light brownish gray
(10YR 6/2) mottles; weak coarse subangular blocky
structure; firm; few thin discontinuous grayish brown
(10YR 5/2) clay films on faces of peds and linings
of pares; slightly acid; abrupt smooth boundary.

[IC—59 to 70 inches; yellowish brown (10YR 5/4) loam;
many medium distinct light brownish gray (10YR 6/
2) mottles; massive; firm; strong effervescence;
moderately alkaling.

This solum is 40 to 70 inches thick. Loess thickness
ranges from 24 t¢ 40 inches.

The Ap horizon has hue of 10YR, value of 4 or 5, and
chroma of 2 or 3. The B2t horizon has hue of 10YR,
value of 5 or 6, and chroma of 2 to 4. The lIB2 horizon
has similar colors and is clay loam or loam. The B2t and
[IB2t horizons range from strongly acid to slightly acid.
Some pedons contain a layer of sandy loam or loamy
sand as much as 12 inches thick in the 11B3 horizon. The
[IB3 horizon ranges from slightly acid to mildly alkaline
and contains carbonates in some profiles.

Fox series

The Fox series consists of well drained soils that are
moderately deep over sand and gravel. Permeability is
moderate in the subsoil and rapid in the underlying
material. These soils are on terraces and small upland
knolls. They formed in silty and loamy outwash. Slope
ranges from 2 to 15 percent.

Fox soils are similar to Ockley and Martinsville soils
and are commonly adjacent to Ockley, Martinsville,
Miami, and Sleeth soils. Ockley soils have a thicker
solum. Martinsville soils have less gravel in the solum
and have underlying material of stratified ioamy and
sandy sediment. Miami soils have a loam tili substratum
and are on higher areas. Sleeth soils have a grayer,
mottled subsoil and are on lower flats.

Typical pedon of Fox silt loam, 2 0 6 percent slopes,
in a cultivated field, 1,300 feet east and 700 feet south
of the northwest corner of sec. 27, T. 22 N.,, R. 2 W.

Ap—0 to 8 inches; dark brown (10YR 4/3) silt loam, pale
brown (10YR 6/3) dry; weak medium granular
structure; friable; medium acid; abrupt smooth
boundary.

B1—8 to 11 inches; dark yellowish brown (10YR 4/4) silt
loam; weak fine subangular blocky structure; friable;
medium acid; clear wavy boundary.

B21t—11 to 16 inches; dark brown (7.5YR 4/4) clay
loam; weak medium subangular blocky structure;
firm; many roots; few thin pale brown {(10YR 6/3) silt
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coatings on face of peds; thin patchy dark reddish
brown (5YR 4/3) clay films on faces of peds; 3
percent gravel; medium acid; gradual wavy
boundary.

B22t—16 to 25 inches: dark brown (7.5YR 4/4} gravelly
clay loam; moderate medium subangular blocky
structure; firm; few roots; thin continuous reddish
brown (5YR 5/4) clay films on faces of peds; 15
percent gravel; medium acid; gradual wavy
boundary.

B23t—25 to 31 inches; dark (7.5YR 4/4) sandy clay
loam; moderate medium subangular blocky
structure; firm; thin patchy reddish brown (5YR 4/4)
clay films on faces of peds; 10 percent gravel;
slightly acid; gradual wavy boundary.

B24t—31 to 35 inches; dark reddish brown (5YR 3/4)
gravelly sandy clay loam; weak medium subangular
blocky structure; thin dark reddish brown (5YR 3/3)
clay films on faces of peds; 18 percent gravel,
neutral; gradual wavy boundary.

IIC1—35 to 38 inches; dark brown (10YR 4/3) gravelly
loamy sand; single grain; loose; 30 percent gravel;
slight effervescence; mildly alkaline; abrupt irregular
boundary.

IlC2—38 to 60 inches; yellowish brown (10YR 5/4) sand
and gravelly coarse sand; single grain; loose, strong
effervescence; moderately alkaline.

The solum is 24 to 40 inches thick.

The A horizon has hue of 10YR, value of 4, and
chroma of 2 or 3. It is silt loam, loam, sandy lcam, or
gravelly loam. The B2t horizon has hue of 5YR, 7.5YR,
or 10YR; value of 3 or 4; and chroma of 3 or 4. Itis clay
loam, sandy clay loam, gravelly clay loam, gravelly sandy
clay loam, or silty clay loam. The most acid part of the
B2t horizon is slightly acid or medium acid.

Genesee series

The Genesee series consists of deep, well drained
soils on flood plains. Permeability is moderate to a depth
of about 40 inches and rapid below that depth. The soils
formed in loamy alluvium. Slope ranges from 0 to 2
percent.

Genesee soils are adjacent to Fox, Landes, and
Ceresco soils. Fox soils have more graveal in the subsoil
and are on slightly higher parts in the landscape.
Ceresco soils have a grayish, mottied subsocil and are
usually in lower areas. Landes socils have more sand in
the profile above a depth of 40 inches.

Typical pedon of Genesee silt lpam, sandy substratum,
in a cultivated field, 200 feet west and 1,050 feet south
of the northwest corner of sec. 27, T. 22 N, R. 2 W.

Ap—0 to 9 inches; dark brown (10YR 3/3) silt loam, dark
grayish brown (10YR 4/2) crushed, brown (10YR 5/
3) dry; moderate fine and medium granular structure;
friable; many thin patchy dark brown (10YR 3/3)
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organic coatings on faces of peds; neutral; clear
smooth boundary.

B2—9 to 18 inches: brown (10YR 4/3) loam; weak fine
subangular blocky structure; friable; common fine
roots; many fine and medium pores; thin patchy dark
grayish brown (10YR 4/2) organic coatings on faces
of peds; neutral; gradual wavy boundary.

C1—18 to 29 inches; dark yellowish brown (10YR 4/4)
loam: massive; friable; many fine and medium pores;
neutral; gradual wavy boundary.

C2—29 to 40 inches; dark yellowish brown (10YR 4/4)
loam; massive; friable; few fine pores; slight
effervescence; mildly alkaline; gradual wavy
boundary.

C3—40 to 49 inches; dark yellowish brown (10YR 4/4)
sandy loam; common medium distinct yellowish
brown (10YR 5/6) mottles; massive; friable; strong
effervescence; moderately alkaline; gradual wavy
boundary. ‘

C4—49 to 60 inches; yellowish brown (10YR 5/4) sand;
many medium distinct grayish brown (10YR 5/2)
mottles; single grain; loose; strong effervescence;
moderately alkaline.

The A horizon has hue of 10YR, value of 3 to 5, and
chroma of 2 to 4. It is silt loam or loam and is neutral or
mildly alkaline. The C horizon has hue of 10YR, value of
4 or 5, and chroma of 3 or 4. It is silt loam or loam
containing thin layers of sandy loam. Sand, loamy fine
sand, and fine sand are below a depth of 40 inches.
Depth to carbonates ranges from 20 to 40 inches.

Hennepin series

The Hennepin series consists of deep, well drained,
moderately slowly permeable soils on breaks of till
plains. These soils formed in glacial till. Slope ranges
from 18 to 50 percent.

Hennepin soils are commonly near Miami and Fox
soils. Miami soils have a thicker solum and are on less
sloping ridgetops. Fox soils have more gravel in the
solum, underlying material of loose sand and gravel, and
are on lower areas.

Typical pedon of Hennepin silt loam, 18 to 50 percent
slopes, in a wooded area, 2,540 feet south and 20 feet
west of the northeast corner of sec. 29, T. 22N, R. 2
W.

A1—0 to 4 inches; very dark grayish brown (10YR 3/2)
silt loam, brown (10YR 5/3) dry; weak fine granular
structure; friable; few pebbles; slight effervescence;
mildly alkaline; clear smooth boundary.

B2—4 to 11 inches; brown (10YR 4/3) loam; weak fine
subangular blocky structure; firm; 5 percent gravel;
slight effervescence; mildly alkaline; clear smooth
boundary.

C—11 to 60 inches; yellowish brown (10YR 5/4) loam,
massive; firm; 10 percent gravel; strong
effervescence; moderately alkaline.
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The solum is 171 to 20 inches thick.

The A horizon has hue of 10YR, value of 3 or 4, and
chroma of 2 or 3. It is silt [oam or loam. The B2 horizon
is loam or clay loam and is neutral or mildly alkaline.

Houghton series

The Houghton series consists of deep, very poorly
drained soils in potholes on uplands. Permeability is
moderately slow to moderately rapid. These soils formed
in organic material more than 51 inches thick. Slope
ranges from 0 to 2 percent.

Houghton soils are similar to Palms and Wallkill soils
and are commonly adjacent to Milford, Patton, and
Ragsdale soils. Palms soils developed in organic
deposits less than 51 inches thick. Wallkill soils have
mineral overwash to a depth of 16 to 40 inches. Milford,
Pation, and Ragsdale soils have a mineral solum.

Typical pedon of Houghton muck, undrained, in a
cultivated field, 2,700 feet west and 20 feet south of the
northeast corner of sec. 17, T. 21 N, R. 2 W.

Oal1—0 to 8 inches; very dark gray (10YR 3/1) sapric
material, broken face and rubbed, gray (10YR 5/1)
dry; 5 percent fiber, trace rubbed; moderate medium
granular structure; friable; 50 percent mineral
material; neutral; abrupt wavy boundary.

0a2—8 to 16 inches; very dark brown (10YR 2/2) sapric
material, broken face and rubbed; less than 5
percent fiber, trace rubbed; weak medium
subangular blocky structure; friable; 10 percent
mineral material; neutral; clear wavy boundary.

Ca3—16 to 21 inches; dark brown (7.5YR 3/2) sapric
material, broken face, dark reddish brown (5YR 3/2)
rubbed; 10 percent fiber, trace rubbed; moderate
medium platy structure; friable; 15 percent mineral
material, neutral; abrupt wavy boundary.

Qa4—21 to 34 inches; dark brown (7.5YR 3/2) sapric
material, broken face, dark reddish brown (5YR 2/2)
rubbed; 15 percent fiber, trace rubbed; moderate
medium fine granutar structure; very friable; 5
percent mineral material; neutral; clear wavy
boundary.

0a5—34 to 80 inches; dark brown (7.5YR 3/2) sapric
material, broken face, dark brown (10YR 4/3)
rubbed; 10 percent fiber, trace rubbed; massive:
very friable; 5 percent mineral material; neutral.

The organic material is more than 51 inches thick and
is slightly acid or neutral. The surface tier is black (10YR
2/1 or N 2/0), very dark brown (10YR 2/2), or very dark
gray {10YR 3/1), and is dominantly sapric material. The
mineral content ranges from 5 to 60 percent. The bottom
tier is dominantly sapric material, but it contains hemic
and fibric fayers 5 to & inches thick in some pedons.
Coiors below the surface tier include very dark brown
(10¥YR 2/2), black (N 2/0}, and dark reddish brown (5YR
2/2 or BYR 3/2).
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Landes series

The Landes series consists of deep, well drained soils
on flood plains. Permeability is moderately rapid or rapid.
These soils formed in loamy and sandy alluvium. Slope
ranges from O {0 2 percent.

Landes soils are similar to Genesee socils and are
comronly adjacent to Ceresco soils. Genesee soils
have more clay in the profile between a depth of 10 to
40 inches. Ceresco soils have a gray, mottled subsaoil.

Typical pedon of Landes fine sandy loam, in a
cultivated field, 2,600 feet west and 200 feet south of
the northeast corner of sec. 30, T. 22 N, R. 2 W.

Ap—0 to 10 inches; dark brown (10YR 3/3) fine sandy
ioam, brown (10YR 5/3) dry; moderate medium
granular structure; friable; neutral; abrupt smooth
boundary.

B21—10 to 18 inches; yellowish brown (10YR 5/4) fine
sandy loam; weak fine granular structure; friable;
common fine roots; slight effervescence; moderately
alkaline; clear wavy boundary.

B22—18 to 30 inches; yellowish brown (10YR 5/4} fine
sandy loam; weak fine granular structure; friable; few
fine roots; strong effervescence; moderately
alkaline; clear wavy boundary.

C—30 to 60 inches; yellowish brown (10YR 5/4) loamy
fine sand; single grain; very friable; few fine roots;
strong effervescence; moderately alkaline.

The A horizon has hue of 10YR, value of 3, and
chroma of 2 or 3. it is silt loam, fine sandy loam, or
sandy loam and is neutral or mildly alkaline. The B2
harizon has hue of 7.5YR or 10YR, value of 4 or 5§, and
chroma of 3 or 4. It is loam, fine sandy loam, sandy
loam, or silt loam and ranges from neutral to moderately
alkaline. The C horizon has hue of 7.5YR or 10YR, value
of 4 or 5, and chroma or 3 or 4. it is fine sandy loam,
loamy fine sand, or sand and is mildly alkaline or
moderately alkaline.

Mahalasville series

The Mahalasville series consists of deep, very poorly
drained soils on outwash plains, lake plains, and along
drainageways in till plains. Permeability is slow in the
subsoil and moderately rapid in the substratum. These
soils formed in loess and the underlying stratified sandy,
silty, and icamy sediment. Slope ranges from 0 to 2
percent.

Mahalasville soils are similar to Cyclone, Milford,
Patton, and Ragsdale soils and are commonly near
Martinsville, Starks, and Whitaker sails. Milford and
Patton soils do not have an arqillic horizon. Ragsdale
soits have less sand in the lower part of the solum.
Cyclone scils are not stratified and are loam in the lower
part of the solum. Martinsville, Starks, and Whitaker soils
have an ochric surface layer, a browner subsoii, and are
higher in the landscape on swaells.
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Typical pedon of Mahalasville silty clay loam, in a
cultivated field, 1,000 feet north and 200 feet west of the
southeast corner of sec. 24, T. 21 N., R. 2 W.

Ap—0 to 9 inches; black (10YR 2/1) silty clay loam, very
dark gray (10YR 3/1) dry; moderate medium
granular structure; friable; many roots; slightly acid;
abrupt smooth boundary.

A12—9 to 16 inches; black (10YR 2/1) silty clay loam,
‘very dark gray (10YR 3/1) dry; moderate madium
subangular blocky structure; firm; common roots;
many fine pores; neutral; clear smooth boundary.

B211—16 to 21 inches; very dark gray (N 3/0) silty clay
loam, dark gray (10YR 4/1) dry; many medium
distinct olive brown (2.5Y 4/4) mottles; moderate
fine and medium prismatic structure parting to
moderate medium subangular blocky; firm; few
roots; many fine and medium pores; thin
discontinuous very dark gray {(10YR 3/1) clay films
on faces of prisms; neutral; diffuse wavy boundary.

B22t—21 to 35 inches; gray (10YR 6/1) silty clay loam,;
many medium and coarse prominent yellowish
brown (10YR 5/6) mottles; moderate medium
prismatic structure parting to weak medium
subangular blocky; firm; few roots; common fine
pores; thin continuous dark gray (10YR 4/1) clay
films on faces of prisms; neutral; clear smooth
boundary.

[1B23t—35 to 40 inches; gray (10YR 5/1) clay loam;
many medium and coarse prominent yellowish
brown (10YR 5/6) mottles; weak coarse subangular
blocky structure; firm; few fine pores; thin
discontinuous dark grayish brown (10YR 4/2) clay
films on faces of peds; 3 percent fine gravel; neutral;
gradual wavy boundary.

{IB3t—40 to 44 inches; gray (10YR 5/1) clay loam;
common medium distinct yellowish brown (10YR 5/4
and 10YR 5/6} mottles; massive; firm; 5 percent
gravel, neutral; gradual wavy boundary.

IIC—44 to 80 inches; gray (10YR 6/1) loam with strata
of silt ioam and loamy sand; massive; friable; 5
percent gravel; strong effervescence; moderately
alkaiine,

The solum is 36 to 70 inches thick. Thickness of the
silty material ranges from 28 to 50 inches.

The A horizon has hue of 10YR, value of 2 or 3, and
chroma of 1 or 2. It is commonly silty clay ioam but
includes silt loam. The Bt horizon has hue of 10YR or
2.5Y, value of 3 to 6, and chroma of less than 4. The Bt
horizon is slightly acid or neutral. The (1Bt horizon has
hue of 10YR or 2.5Y, value of 4 to 6, and chroma of less
than 3. The 1IBt and 1iB3t horizons are silt loam, clay
loam, or toam and are neutral or mildly alkaline. The 11B3
horizon contains carbonates in some pedons. The C
horizon is commonly stratified loam, silt loam, loamy
sand, sandy loam, and sand. It ranges from neutral to
moderately alkaline and contains carbonates in most
pedons.
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Martinsville series

The Martinsville series consists of deep, well drained,
moderately permeable soils on stream terraces and
glacial moraines. These soils formed in stratified loamy
sediment. Slope ranges from 0 to 6 percent.

Martinsville soils are similar to Fox and Ockley soils
and are commgonly adjacent to Starks and Whitaker soils.
Fox and Qckley soils have a C horizon of sand and
gravelly coarse sand. Starks and Whitaker soils have a
gray, mottled subsoil and are lower in the landscape.

Typical pedon of Martinsville silt loam, C to 2 percent
slopes, in a cultivated field, 1,000 feet east and 2,565
feet north of the southwest corner of sec. 9, T. 22 N, R.
2W.

Ap—0 to B inches; dark grayish brown (10YR 4/2) silt
loam, pale brown (10YR 6/3) dry; moderate medium
granular structure; friable; cammon fine roots;
common fine and medium pores; neutral; clear
smooth boundary.

A2—38 to 10 inches; brown (10YR 5/3) silt loam; weak
thin platy structure; friable; few fine roots; few fine
pores; neutral; clear smooth boundary.

B21t—10 to 18 inches; dark yellowish brown (10YR 4/4)
silty clay loam; weak fine and medium subangular
blocky structure; firm; common fine roots; many fine
and medium pores; thin patchy dark brown (7.5YR
4/4) clay films on faces of peds; few thin patchy
yellowish brown (10YR 5/4) silt coatings on faces of
peds; slightly acid; ¢lear smooth boundary.

[1B22t—18 to 34 inches; brown (7.5YR 5/4) clay loam;
moderate medium subangular structure; firm; few
fine roots; few fine pores; thin discontinuous reddish
brown (5YR 4/3) clay films on faces of peds; 2
percent fine gravel; medium acid; gradual wavy
boundary.

lIB23t—34 to 39 inches; reddish brown (5YR 4/4) sandy
clay loam; moderate fine subangular blocky
structure; firm; few fine roots; thin patchy reddish
brown (5YR 4/3) clay fiims on faces of peds; 5
percent gravel; medium acid; clear wavy boundary.

[IB3t—39 to 58 inches; yellowish brown {(10YR 5/4) and
strong brown (7.5YR 5/6} stratified sandy ioam and
loamy sand; weak coarse subangular blocky
structure; friable; few fine roots; few thin patchy dark
brown (7.5YR 4/2) clay fiims in voids; few thin sili
lenses; medium acid; gradual wavy boundary.

[IC—58 to 75 inches; strong brown (7.5YR 5/6) loamy
sand; common medium distinct yellowish brown
(10YR 5/4) and few reddish brown {(5YR 4/3)
motties; massive; friable; slightly acid in the upper
part, neutral in the lower 5 inches.

The solum is 40 to 60 inches thick. Loess thickness
ranges from 0 to 20 inches. Gravel content in the lower
B horizan and the C horizon ranges from 0 to 10
percent.
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The Ap horizon has hue of 10YR, value of 4 or 5, and
chroma of 2 to 4. It is silt loam, loam, or sandy loam.
The B2t and 11B2t horizons have hue of 10YR, 7.5YR, or
5YR; value of 4 or 5; and chroma of 4 or 6. They are
loam, sandy clay loam, silty clay loam, or clay loam and
are strongly acid to slightly acid. The B3 horizon ranges
from medium acid to neutral. The C horizon is stratified
silt loam, loamy sand, sandy loam, coarse silt, and very
fine sand. It ranges from slightly acid to moderately
alkaline.

Miami series

The Miami series consists of deep, well drained soils
on till plains. Permeability is moderate in the subsoil and
moderately slow in the underlying material. These sails
formed in loess and the underlying glacial till. Slope
ranges from 0 to 18 percent.

Miami soils are similar to Russell soils and are
commonly adjacent to Crosby, Fincastle, and Treaty
soils. Russell soils have iess sand and more silt in the
subsoil and have a thicker solum. Crosby and Fincastle
soils are nearly level and have a yellowish brown,
mottled subsoil. Treaty sails have a mollic surface layer,
a gray subsoil, and are in swales.

Typical pedon of Miami silt loam, in an area of Miami-
Croshby silt loams, 2 to 6 percent slopes, in a cultivated
field, 500 feet east and 1,800 feet south of the northwest
comnerof sec. 1, T. 22 N., R. 1 W,

Ap—O0 to 8 inches; brown (10YR 4/3) silt loam, brown
{10YR 5/3} dry; moderate medium granular
structure; friable; commaon fine roots; medium acid;
clear smooth boundary.

B21t—8 to 16 inches; dark yellowish brown (10YR 4/4)
clay loam; moderate medium subangular blocky
structure; firm; few fine roots; thin discontinuous
dark brown (10YR 3/3) clay films on faces of peds;
3 percent gravel; medium acid; clear smooth
boundary.

B22t—16 to 25 inches; dark yellowish brown (10YR 4/4)
clay loam; moderate medium subangular blocky
structure; firm; few fine roots; few fine pores; few
discontinuous dark brown (10YR 3/3) clay films on
faces of peds; slightly acid; clear wavy boundary.

B23t—25 to 31 inches; yellowish brown (10YR 5/4) clay
loam; moderate medium subangular blocky
structure; firm; few fine pores; thin discontinuous
dark brown (10YR 3/3) clay films on faces of peds;
3 percent gravel, neutral; clear wavy boundary.

B3t—31 to 36 inches; yellowish brown (10YR 5/4) loam;
weak coarse subangular blocky structure; firm; thin
patchy dark brown (10YR 3/3) clay films on faces of
peds; 10 percent gravel; slight effervesence; mildly
alkaling; clear irreqular boundary.

C—36 to 60 inches; brown (10YR 5/3) loam; massive;
firm; 10 percent gravel; strong effervesence;
moderately alkaline.

Soil survey

The solum is 26 to 42 inches thick. The loess layer
ranges from O to 18 inches in thickness.

The Ap horizon has hue of 10YR, value of 4 or 5, and
chroma of 2 to 4. It is loam or silt loam. The B2t horizon
has hue of 7.5YR or i0YR, value of 4 or 5, and chroma
of 3 to 6. The upper part of the B2t horizon is clay loam
or silty clay loam and ranges from strongly acid to
neutral. The lower part is loam, clay loam, or sandy clay
loam and ranges from medium acid to neutral. The B3
horizon ranges from slightly acid to mildly atkaline and
contains carbonates in some profiles. The C horizon is
firm loam in most areas but in some morainal areas it is
friable sandy loam or loam.

Milford series

The Milford series consists of deep, very poorly
drained soils in potholes on lakebeds and till plains and
along drainageways. Permeability is slow in the subsoil
and moderately slow in the underlying material. These
soils formed in stratified silty and clayey sediment. Slope
ranges from 0 to 2 percent.

Milford soils are similar to Mahalasville, Patton, and
Ragsdale soils and are commonly near Starks and
Whitaker soils. Mahalasville, Patton, and Ragsdale soils
have less clay in the subsoil and are usually on slightly
higher positions in the landscape. Starks and Whitaker
soils have an ochric surface layer, are on higher-lying
positions, and have a browner subsoil.

Typical pedon of Milford silty clay loam, in a cultivated
field, 1,350 feet south and 100 feet west of the northeast
corner of sec. 9, T. 22 N, R. 1 W.

Ap—O0 to 10 inches; black (10YR 2/1) silty clay loam,
dark gray (10YR 4/1) dry; moderate medium
granular structure; firm; many fine roots; slightly acid;
abrupt smooth boundary.

A3—10 to 17 inches; black (10YR 2/1) silty clay, dark
gray (10YR 4/1) dry; few medium distinct olive
brown (2.5Y 4/4) mottles; weak medium subangular
structure: firm; few fine roots; neutral; clear smooth
boundary.

B21g—17 to 22 inches; very dark gray (10YR 3/1) silty
clay, gray (10YR 5/1) dry; many medium distinct
olive brown (2.5Y 4/4) motties; weak medium
subangular blocky structure; very firm; few fine
roots; few fine pores; neutral; clear smooth
boundary.

B22g—22 to 31 inches; gray (10YR 5/1} silty clay, many
medium distinct yellowish brown (10YR 5/6) mottles;
weak medium prismatic structure parting to
maoderate medium subangular blocky; very firm; few
fine roots; few fine and medium pores; common
discontinuous very dark gray (10YR 3/1} organic
coatings on faces of peds; common discontinuous
dark grayish brown (10YR 4/2) clay coatings lining
pores; neutral; clear smooth boundary.

B3g—31 to 38 inches; gray (10YR 5/1} silt loam
containing thin strata of silty clay loam; many
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medium distinct yellowish brown {10YR 5/6) mottles;
weak medium subangular biocky structure; firm; few
fing roots; few fine pores; thin patchy dark grayish
brown (10YR 4/2) clay coatings on ped faces and in
channels; few small shells; slight effervescencs;
mildly alkaline; abrupt smooth boundary.

C—238 to 60 inches; gray {10YR 5/1) silt loam containing
thin strata of silty clay loam; massive; firm; strong
effervescence; moderately alkaline.

The solum is 36 1o 60 inches thick.

The Ap horizon has hue of 10YR, value of 2 or 3, and
chroma of 1 or 2. It is silty clay loam or silty clay. The B2
horizon has hue of 10YR or 2.5Y, value of 3 or 4 in the
upper part and value of 4 to 6 in the lower part, and
chroma of less than 2. It is silty clay loam, clay loam, or
silty clay. The B3 horizon has colors similar to those of
the B2 herizon and is silty clay loam, silty clay, clay
lcam, or silt loam. The C horizon is stratified silty clay
loam, silt loam, and sand. It ranges from neutral to
moderately alkaline and contains carbonates in most
pedons.

Ockley series

The Ockley series consists of deep, well drained seils
on terraces. Permeability is moderate in the solum and
very rapid in the underlying material. These soils formed
in loamy outwash over sand and gravel. Slope ranges
from O to 6 percent.

Ockley soils are similar to Fox soils and are commonly
near Martinsville and Sleeth soils. Fox soils have sand
and gravelly sand at a depth of less than 40 inches.
Martinsville scils have a C horizon of stratified loamy,
silty, and sandy sediment. Sleeth soils have a gray,
mottled subseil and are on slightly lower positions.

Typical pedon of Ockley silt loam, 2 to 6 percent
slopes, in a pasture, 1,636 feet south and 200 feet west
of the northeast corner of sec. 30, T. 22 N, R. 1 W.

Ap—a0 to 6 inches; brown (10YR 4/3) silt loam, very pale
brown (10YR 7/3) dry; moderate fing and medium
granular structure; friable; slightly acid; many roots;
common pores; clear smooth boundary.

B1-—6 to 9 inches; brown (10YR 5/3) silt loam; weak
medium granular structure; friable; many fine roots;
few fine pores; slightly acid; clear smooth boundary.

B21t—9 to 16 inches; brown (7.5YR 5/4) silty clay loam;
moderate fine and medium subangular blocky
structure; firm; common fine roots; common fine
pores; thin discontinuous dark brown (7.5YR 4/4)
clay films on faces of peds; medium acid; clear wavy
boundary.

[IB22t—16 to 25 inches; dark brown (7.5YR 4/4) clay
loam; moderate medium subangular blocky
structure; common fine roots; commaon fine pores;
firm; thin discontinuous reddish brown (5YR 4/3)
clay films on faces of peds; thin patchy light
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brownish gray (10YR 6/2) silt coatings on faces of
peds; 8 percent gravel in lower part of horizon;
medium acid; gradual wavy boundary.

IIB23t—25 to 38 inches; dark brown (7.5YR 4/4) gravelly
clay loam; moderate medium subangutar blocky
structure; firm; common fine roots; few fine pores;
dark reddish brown (5YR 3/3} clay films on faces of
peds; thin patchy light brownish gray (10YR 6/2) silt
coatings on faces of peds; 18 percent gravel,
medium acid; clear wavy boundary.

[1IB24—38 to 44 inches; reddish brown (5YR 4/3)
gravelly sandy clay loam; weak coarse subangular
blocky structure; firm; common roots; thin reddish
brown (5YR 4/3) clay films on faces of peds; few
thin fight brownish gray (10YR 6/2) silt coatings on
faces of peds; 20 percent gravel; medium acid; clear
wavy boundary.

[IB3t—44 to 51 inches, dark reddish brown (5YR 3/2)
gravelly sandy clay loam; massive; commen roots;
15 percent gravel; neutral; gradual irregular
boundary.

IIC—51 to 80 inches; brown {(10YR 5/3) very gravelly
coarse sand; loose; strong effervescence;
maoderately alkaline.

The solum is 40 to 60 inches thick. Loess thickness is
less than 20 inches.

The Ap horizon has hue of 10YR, value of 4 or 5, and
chroma of 3 or 4. it is silt loam or loam. The B2t harizon
has hue of t0YR or 7.5YR, value of 4 or 5, and chroma
of 3 or 4. It is clay loam or silty clay loam. Gravel
content ranges from 0 to 15 percent. The B2t horizon is
medium acid or slightly acid. The [IB2t horizon is clay
loam or sandy clay loam or their gravelly analogs. Gravel
content ranges from 15 to 30 percent. The |IB2t horizon
ranges from medium acid to neutral. The 11B3 horizon
has hue of 7.5YR or 5YR, value of 2 or 3, and chroma of
2 or 3. It is sandy clay loam, clay loam, or sandy loam,
or their gravelly analogs.

Palms series

The Paims series consists of deep, very poorly drained
soils in potholes on uplands and terraces and in swales
on flood plains. Permeabhility is moderately slow to
moderately rapid in the organic layers and moderate or
moderately slow in the mineral material. These soils
formed in organic material overlying loamy material.
Slope ranges from 0 to 2 percent.

Palms soils are similar to Houghton and Wallkill soils
and are in topographic positions similar to Milford and
Sloan soils. Houghton soils formed in organic material
more than 51 inches thick. Wallkill soils have 16 to 40
inches of mineral overwash over organic material. Milford
soils have a clayey solum. Sloan soils have a loamy
solum.

Typical pedon of Palms muck, undrained, in an
abandoned crop field, 1,900 feet west and 2,600 feet
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south of the northeast corner of sec. 32, T. 20 N., R. 2
W,

Oa1—0 to 12 inches; black (N 2/0) sapric material,
broken face and rubbed, very dark gray (N 3/0) dry;
less than 1 percent fiber, trace rubbed; weak coarse
subangular blocky structure parting to moderate
medium granular; very friable; many fine roots; 40
percent mineral material; neutral; ¢clear smooth
boundary.

0Oa2—12 to 26 inches; very dark gray (N 3/0) sapric
material, broken face and rubbed, very dark gray
(10YR 3/1) dry; less than 10 percent fiber, trace
rubbed; massive; friable; common roots; few pores;
1 percent fine gravel; 20 percent mineral material;
neutral; clear wavy boundary.

IC1g—26 to 30 inches; dark gray (N 4/0) silt loam; 1
percent fiber, trace rubbed; massive: firm; 3 percent
fine gravel; neutral; ¢lear wavy boundary.

[1C2g—30 to 60 inches; dark gray (N 4/0) loam; massive;
firm; 10 percent gravel; mildly alkaline; abrupt
smooth boundary.

The organic deposits are 16 to 50 inches thick and are
slightly acid or neutral. The surface tier is black (10YR
2/1 or N 2/0) or very dark brown (10YR 2/2). The
subsurface and bottom tiers have hue of 10YR or 7.5YR,
value of 2 or 3, and chroma of 1 ar 2, or are neutral and
have value of 2 or 3. The surface and bottom tiers are
dominantly sapric material, but they contain hemic layers
less than 10 inches thick and a few wood fragments.
The mineral content of the organic horizons ranges from
10 to 40 percent. The [IC horizon has hue of 10YR or
2.5Y, value of 4 to 6, and chroma of 1 or 2, or is neutral
and has value of 4 to 6. It is loam, silt loam, clay loam,
or sandy loam.

Parr series

The Parr series consists of deep, well drained soils on
giacial till plains. Permeabiity is moderate in the solum
and moderately slow in the underiying till. These soils
formed in loess and the underlying till. Slope ranges from
1 to 5 percent.

Parr soils are similar to Miami soils and are commanly
near Dana, Drummer, and Raub soits. Miami soils have
an ochric surface layer. Dana and Raub soils have gray
mottles in the subsoil. Drummer scils have a gray subsoil
and are in swales.

Typical pedon of Parr silt loam, 1 to 5 percent siopes,
in a pasture, 200 feet west and 1,350 feet north of the
southeast cormer of sec. 17, T. 21 N, B. 2 W.

Ap—0 to 10 inches; very dark grayish brown {(10YR 3/2)
silt loam, brown {10YR 5/3) dry; moderate fine and
medium granuiar structure; friable; slightly acid; clear
smooth boundary.

11821t—10 1o 18 inches; dark yeliowish brown (10YR 4/
4) clay loam; moderate fine and medium subangular

Soil survey

blocky structure; firm; thin discontinuous dark
grayish brown (10YR 4/2) clay films on faces of
peds; common fine roots; few pores; 3 percent
gravel; medium acid; clear smooth boundary.

IIB22t—18 to 24 inches; dark brown (7.5YR 4/4) clay
loam; moderate medium subangular blocky _
structure; firm; thin patchy reddish brown (5YR 4/4)
clay films on faces of peds; few fine roots; comman
fine pares; 7 percent gravel; medium acid; gradual
wavy boundary.

1B23t—24 to 34 inches; yellowish brown (10YR 5/6)
clay loam; moderate coarse subanguiar blocky
structure; firm; thin continuous dark brown (7.5YR 3/
2) clay films on faces of peds; few roots; few pores;
5 percent gravel; slightly acid; gradual wavy
boundary.

iIB3t—34 to 37 inches; strong brown (7.5YR 5/6) clay
loam; weak coarse subangular blocky structure; firm;
thin patchy dark brown (7.5YR 3/2) clay films on
faces of peds; moderately alkaline; slight
effervescence; gradual wavy boundary.

HHC—37 to 60 inches; yellowish brown (10YR 5/4) loam;
massive; firm; strong eifervescence; moderately
alkaline.

The solum is 24 to 42 inches thick. Loess thickness
ranges from 0 to 18 inches.

The A horizon has hue of 10YR, value of 2 or 3, and
chroma of 2. It is silt loam or loam. The lIB2t horizon has
hue of 10YR or 7.5YR, value of 4 or 5, and chroma of 3
to B. It is clay loam or loam and includes silly clay loam
in the upper part. It is medium acid or slightly acid.

Patton series

The Patton series consists of deep, poorly drained,
moderately permeable soils in depressions on lake plains
and till plains. These soils formed in iacustrine silt and
clay. Slope ranges from 0 to 2 percent.

Patton soils are similar to Drummer, Mahatasville, and
Ragsdale soils and are commaoniy adjacent to Fincastie,
Raub, and Starks soils. Drummer and Mahalasville soils
have more sand in the tower part of the solum. Ragsdale
soils have an argillic horizon. Fincastle and Starks soils
have an ochric surface layer and are on swells. Raub
soils have a browner subsoil and are on swells.

Typical pedon of Patton silty clay loam, in a cultivated
field, 350 feet west and 200 feet north of the southeast
corner of sec. 15, T. 22 N., R. 1 E.

Ap—0 to 9 inches; black (10YR 2/1) silty clay loam, very
dark gray (10YR 3/1) dry; moderate medium
granular structure; friable; neutral; abrupt smooth
boundary.

A12—8 1o 12 inches; very dark gray (10YR 3/1) silty clay
loam, very dark gray {10YR 3/1} dry; common
medium distinct dark yellowish brown (10YR 4/4)
and yellowish brown (10YR 5/6) mottles; weak
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coarse subangular blocky structure; firm; neutral;
abrupt wavy boundary.

B2—12 to 19 inches; gray (10YR 5/1) silty clay loam;
many medium distinct yellowish brown (10YR 5/6)
mottles; weak medium subangular blocky structure:
firm; thin patchy dark gray (10YR 4/1) clay and
organic flows; neutral; gradual wavy boundary.

B3—19 to 30 inches; gray (10YR 5/1} silty clay loam;
many medium and coarse distinct yellowish brown
(10YR 5/6) motties; weak medium subangutar
blocky structure; firm; slight effervescence; mildly
alkaline; gradual wavy boundary.

G1—30 to 52 inches; gray (10YR 6/1) silt loam: many
coarse distinct yellowish brown (10YR 5/6) motties;
massive; friable; strong effervescence; moderately
alkaline; gradual wavy boundary.

C2—52 to 60 inches; gray (10YR 6/1) silt loam: common
medium distinct yellowish brown (10YR 5/6) mottles;
massive; friable; strong effervescence; moderately
alkaline.

The solum is 24 to 42 inches thick.

The Ap horizon has hue of 10YR, value of 2 or 3, and
chroma of 1. The B horizon has hue of 10YR or 2.5Y,
value of 4 to 6, and chroma of 1 or 2. It is silt loam or
silty clay ioam and averages 25 to 35 percent clay
content. The B3 horizon is neutral or mildly alkaline and
contains carbonates in many profiles. The C horizon has
hue of 10YR, value of 5 or 6, and chroma of 1 or 2. It is
silt loam or silty clay loam and ranges from neutral to
moderately alkaline.

Proctor series

The Proctor series consists of deep, moderately well
drained soils on outwash plains and lake plains.
FPermeability is moderate in the subsoil and moderately
rapid in the underlying material. These soils formed in
loess and the underlying silty and sandy sediment. Slope
ranges from 0 to 3 percent.

Proctor soils are similar to Dana and Parr soils and are
commonly near Brenton soiis. Dana soils are not
stratified in the lower part of the solum and in the C
horizon. Parr scils have a thinner solum. Brenton soils
have a grayer, mottled subsoil.

Typical pedon of Proctor silt loamn, 0 to 3 percent
slopes, in a cultivated field, 420 feet west and 330 feet
north of the southeast corner of sec. 30, T. 21 N.,, R. 1
W.

Ap—0 to 11 inches; very dark grayish brown (10YR 3/2)
silt loam, dark grayish brown (10YR 4/2) dry;
moderate medium granular structure; friable:
common fine roots; many fine pores; strongly acid;
abrupt smooth boundary.

B1-—11 to 16 inches; dark brown (10YR 4/3) silt loam;
weak fine subangular blocky structure: friable;
common fine roots; many fine pores lined with black
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(10YR 2/1) silty clay loam; common thin
discontinuous very dark gray (10YR 3/1) clay
coatings on faces of peds; strongly acid; gradual
smooth boundary.

B21t—16 to 25 inches; dark yellowish brown (10YR 4/4)
silty clay loam; firm; moderate medium subangular
blocky structure; firm; common roots; many fine
pores lined with very dark gray (10YR 3/1) organic
stains; continuous dark brown (10YR 4/3) clay
coatings on faces of peds; strongly acid; clear
smooth boundary.

B22t—25 to 33 inches; dark yellowish brown (10YR 4/4)
silty clay loam; common medium distinct grayish
brown (10YR 5/2) mottles; weak coarse prismatic
structure parting to moderate medium subangular
blocky; firm; common roots; many fine pores lined
with very dark gray (10YR 3/1) organic stains; thin
discontinuous dark brown (10YR 4/3) clay coatings
on faces of peds; strongly acid; gradual smooth
boundary.

11B23t—33 to 57 inches; yellowish brown (10YR 5/6)
clay loam; common medium distinct grayish brown
(10YR 5/2) and brown (10YR 5/3) mottles; weak
coarse subangular blocky structure: firm; few fine
roots; many fine and medium pores; thin patchy dark
brown (10YR 4/3) clay coatings on faces of peds;
strongly acid; gradual smooth boundary.

1IB3—57 to 65 inches; yellowish brown (10YR 5/6) loam:;
common medium distinct brown (10YR 5/3) mottles:
weak coarse subangular blocky structure; friable;
few roots; many fine and medium pores; few patchy
dark brown (7.5YR 4/4) clay coatings on faces of
peds; slightly acid; gradual smooth boundary.

IIC—65 to 70 inches; strong brown (7.5YR 5/8) stratified
loamy sand and sand; single grained; loose; slightly
acid.

The solum is 45 to 70 inches thick. Loess thickness
ranges from 28 to 40 inches.

The A horizon has hue of 10YR, value of 2 or 3, and
chroma of 1 to 3. The B2t horizon has hue of 10YR or
7.5YR, value of 3 to 5, and chroma of 3 to 6. It is neutral
to strongly acid. The 11B2t horizon has hue of 10YR or
7.5YR, value of 4 to 6, and chroma of 3 to 6. It is clay
loam, loam, or sandy clay ioam and is strongly acid to
slightly acid. The IIC horizon is stratified silt loam, loam,
sandy loam, and thin sandy and gravelly layers. It ranges
from slightly acid to mildly atkaline.

Ragsdale series

The Ragsdale series consist of deep, very poorly
drained, slowly permeable soils on upland till plains.
These soils formed in loess. Slope ranges from 0 to 2
percent,

Ragsdale soils are similar to Cyclone, Drummer,
Mahalasville, Patton, and Treaty soils and are commonly
near Fincastle and Reesville soils. Cyclone, Drumnmer,



70

Mahalasville, and Treaty soils have more sand in the
lower part of the solum. Patton soils do not have an
argillic horizon and formed in lacustrine sediment.
Fincastle soils have an ochric surface layer and are on
swells. Reesville soils have an ochric surface layer, a
browner subsoil, and are on swells.

Typical pedon of Ragsdale silt loam, in a cultivated
field, 350 feet east and 2,565 feet south of the northwest
corner of sec. 23, T. 21 N.,, R. 2 W,

Ap—0 to 8 inches; very dark gray (10YR 3/1) silt loam,
dark gray (10YR 4/1) dry; weak fine and medium
granular structure; friable; common fine roots;
slightly acid; abrupt smooth boundary.

A12—8 to 14 inches; black (10YR 2/1) silty clay loam,
very dark gray (10YR 3/1) dry; few fine distinct light
brownish gray (10YR 6/2) mottles; moderate fine
and medium subangular structure; friable; common
fine roots; common fine pores; neutral; abrupt
smooth boundary.

B21tg—14 to 19 inches; dark gray (10YR 4/1) silty clay
loam; common fine and medium distinct yellowish
brown (10YR 5/4) mottles; weak fine and medium
subangular blocky structure; firm; common fine
roots; common fine pores; thin discontinuous black
(10YR 2/1) clay films on faces of peds; neutral;
clear wavy boundary.

B22tg—19 to 25 inches; grayish brown (10YR 5/2) silty
clay loam; common medium distinct yellowish brown
(10YR 5/6) mottles; weak medium prismatic
structure parting to moderate medium subangular
blocky; firm; few fine roots; common fine pores;
continuous dark gray (10YR 4/1) clay films on faces
of peds and in root channels; neutral; clear wavy
poundary.

B23tg—25 to 35 inches; grayish brown (10YR 5/2) silty
clay loam; many medium distinct yellowish brown
(10YR 5/6) mottles; moderate coarse prismatic
structure parting to weak medium subangular blocky
and angular blocky; firm; few fine roots; common
fine pores; thick continuous dark gray (10YR 4/1)
clay films on faces of peds and in root channels;
neutral; gradual wavy boundary.

B31g—35 to 41 inches; light brownish gray (10YR 6/2)
silt loam; many medium distinct yellowish brown
(10YR 5/6) mottles; weak coarse subangular blocky
structure; friable; few fine roots; common fine pores;
thin discontinuous gray (10YR 5/1) clay films in root
channels; neutral; gradual wavy boundary.

B32g—41 to 50 inches; light brownish gray (10YR 6/2)
silt loam; many medium distinct yellowish brown
(10YR 5/6) mottles; massive; friable; few fine roots;
thin discontinuous gray (10YR 5/1) clay films in root
channels; slight effervescence; mildly alkaline;
gradual wavy boundary.

C—50 to 60 inches; light brownish gray (10YR 6/2) silt
loam; many medium distinct yellowish brown (10YR
5/6) mottles; massive; friable; strong effervescence;
moderately alkaline.

Soil survey

The solum is 30 to 60 inches thick.

The A horizon has hue of 10YR, value of 2 or 3, and
chroma of 1 to 3. It is silty clay loam or silt loam. The
upper part of the B2t horizon has hue of 10YR, value of
4 or 5, and chroma of 1 to 3. The lower part of the B2t
horizon has hue of 10YR, value of 4 or 5, and chroma of
1 to 4, and is silty clay loam or silt loam. The B2t horizon
is slightly acid or neutral. The B3 horizon is neutral or
mildly alkaline and contains carbonates in many profiles.
The C horizon has hue of 10YR, value of 4 to 6, and
chroma of 1 to 6.

Raub series

The Raub series consists of deep, somewhat poorly
drained soils on glacial till plains. Permeability is
moderately slow. These soils formed in loess and the
underlying till. Slope ranges from 0 to 2 percent.

Raub soils are similar to Brenton and Dana soils and
are commonly near Drummer and Parr soils. Brenton
soils have a stratified substratum. Dana soils do not
have mottles in the upper part of the subsoil. Drummer
soils have a grayer subsoil and are in depressions. Parr
soils have a browner subsoil and are on rises.

Typical pedon of Raub silt loam, 200 feet west and
2,200 feet south of the northeast corner of sec, 36, T. 21
N., R. 2 W.

Ap—0 to 9 inches; very dark brown (10YR 2/2) silt loam,
dark grayish brown (10YR 4/2) dry; weak fine
granular structure; friable; many fine roots; neutral;
abrupt smooth boundary.

A12—9 to 11 inches; very dark brown (10YR 2/2) silt
loam; moderate medium granular structure; friable;
many fine roots: neutral; clear smooth boundary.

B21t—11 to 17 inches; yellowish brown (10YR 5/4) silty
clay loam; many medium distinct grayish brown
(2.5Y 5/2) mottles; weak medium prismatic structure
parting to moderate fine and medium subangular
blocky; firm; many discontinuous very dark grayish
brown (10YR 3/2) organic coatings on faces of
peds; thin discontinuous very dark grayish brown
(10YR 3/2) clay films on faces of peds and in pores;
many fine roots; common fine pores; slightly acid;
clear wavy boundary.

B22t—17 to 29 inches; yellowish brown (10YR 5/4) silty
clay loam; common medium distinct grayish brown
(10YR 5/2) motties; weak medium prismatic
structure parting to moderate medium subangular
blocky; firm; many continuous very dark grayish
brown (10YR 3/2) organic coatings on faces of
peds; common discontinuous very dark grayish
brown (10YR 3/2) clay films on faces of peds; many
fine roots; many fine pores; medium acid; clear wavy
boundary.

B23t—29 to 35 inches; light olive brown (2.5Y 5/86) silty
clay loam; common medium distinct light brownish
gray (10YR 6/2) mottles; weak medium prismatic
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structure parting to moderate madium subangular
blocky; firm; few discontinuous distinct very dark
grayish brown (10YR 3/2) organic coatings on faces
of peds; common discontinuous dark grayish brown
(10YR 4/2) and thin patchy very dark brown (10YR
2/2) clay films on faces of peds and in voids; few
fine roots; many fine and medium pores; slightly
acid; clear wavy boundary.

[1B24t—35 to 46 inches; yellowish brown (10YR 5/6)
clay loam; many medium distinct gray (10YR 6/1)
mottles; weak medium and coarse subangular
blocky structurg; friable; few patchy very dark
grayish brown (10YR 3/2) organic coatings and clay
films on faces of peds; thin patchy dark grayish
brown (10YR 4/2) clay films lining some pores;
neutral; gradual wavy boundary.

[IC—46 to 60 inches; yellowish brown (10YR 5/4) loam;
many medium distinct gray (10YR &/1) and
yellowish brown (10YR 5/8) mottles; massive; firm;
strong effervescence; moderately alkaline.

The solum is 37 to 70 inches thick. Loess thickness
ranges from 24 to 40 inches.

The A horizon has hue of 10YR, value of 2 or 3, and
chroma of 1 or 2, The B2t horizon has hue of 10YR or
2.5Y, value of 4 or 5, and chroma of 2 to 6. Mottles with
chroma of 2 or less are present within & inches of the
base of the mollic epipedon. The B2 horizon is slightly
acid to strongly acid. The 1IB2 horizon is clay loam or
loam. It is slightly acid or neutral. The lIB3 horizon,
where present, is neutral or mildly alkaline and contains
carbonates in some profiles,

Reesville series

The Reesville series consists of deep, somewhat
poorly drained, moderately permeable soils on till plains.
These soils formed in loess. Slope ranges from 0 to 2
percent.

Reesville soils are similar to Fincastle and Starks soils
and are commonly adjacent to Ragsdale and Xenia soils.
Fincastle and Starks soils have more sand in the lower
part of tha solum. Ragsdale soils have a mollic surface
layer and are in swales. Xenia soils have more sand in
the lower part of the solum and are on side slopes and
summits.

Typical pedon of Reesville silt loam, in a cultivated
field, 792 feet south and 1,452 feet east of the northwest
comer of sec. 16, T.20 N, R. 2 W,

Ap—oO0 to 8 inches; dark grayish brown (10YR 4/2) silt
loam, light gray (10YR 7/2) dry; weak medium
granutar structure; friable; neutral; abrupt smooth
boundary.

A2—8 to 10 inches; grayish brown (10YR 5/2) silt loam;
many medium distinct yellowish brown (10YR 5/4)
mottles; weak fine subangular blocky structure;
friable; medium acid; clear smooth boundary.

71

B1t—10 to 15 inches; grayish brown (10YR 5/2) silt
loam; many medium distinct yellowish brown (10YR
5/4) mottles; moderate fine and medium subangular
blocky structure; firm: many roots; many fine pores;
few thin grayish brown (10YR 5/2) clay films an
faces of peds; thin patchy light brownish gray (10YR
6/2) silt coatings on faces of peds; few soft iron and
manganese oxide accumulations; medium acid;
gradual smooth boundary.

B21t—15 to 21 inches; yellowish brown (10YR 5/4) silty
clay loam; many coarse distinct grayish brown
(10YR 5/2) mottles; moderate medium subangular
blocky structure; firm; many roots; many medium
pores; thin continuous grayish brown (10YR 5/2)
clay films on faces of peds; few thin light brownish
gray (10YR 6/2) silt coatings on faces of peds; few
soft black (10YR 2/1} iron and manganese oxide
accumulations; medium acid; gradual wavy

_ boundary.

B22t—21 to 30 inches; light olive brown (2.5Y 5/4) silty
clay loam; many medium distinct light brownish gray
{(10YR 6/2) and common medium faint light olive
brown (2.5Y 5/4) mottles; weak medium prismatic
structure parting to mederate medium subangular
blocky; firm; common roots; many fine and medium

~ pores; thick continucus dark grayish brown {(10YR
'4/2) clay films on faces of peds; thick continuous

- very dark gray (10YR 3/1) clay films in root
channels and pores; few soft black (10YR 2/1) iron
and manganese oxide accumulations; medium acid;
gradual wavy houndary.

B3t--30 to 38 inches; light olive brown (2.5Y 5/4) silt
[oam; many medium prominent light brownish gray
(10YR 6/2) mottles; weak coarse subangular blocky
structure; friable; common fine roots; many fine and
medium pores; thin patchy very dark gray (10YR 3/
1) clay films in pores and on faces of peds; few soft
black (10YR 2/1) iron and manganese oxide
accumulations; few calcium carbonate nodules;
neutral; gradual wavy boundary.

C—38 to 60 inches; light olive brown (2.5Y 5/4) silt
loam; common medium distinct grayish brown (10YR
5/2) mottles; massive; friable; strong effervescence;
moderately alkaline.

The solum is 30 to 48 inches thick.

The A horizon has hue of 10YR, value of 4 or 5, and
chroma of 2. The B2t horizon has hue of 10¥R or 2.5Y,
value of 4 or 5, and chroma of 2 to 4. It is medium acid
to neutral. The B3 horizon is slightly acid to mildly
alkaline and contains carbonates in a few profiles. The C
horizon has hue of 10YR or 2.5Y, value of 4 or 5, and
chroma of 2 to 6.

Russell series

The Russell serigs consists of deep, well drained,
moderately permeable soils on till plains. These soils
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formed in loess and tha underlying till. Slope ranges from
2 to 6 percent.

Russell soils are similar to Camden Variant and Miami
soils and are commonly adjacent to Fincastle and Xenia
soils. Camden Variant soils have horizons developed
from loamy outwash in the lower part of the subsoil.
Miami soils have a fine-loamy control section. Fincastle
and Xenia soils have gray mottles in the subscil and are
on nearly level swells.

Typical profile of Russell silt loam, 2 to 6 percent:

slopes, in a cultivated field, 650 feet north and 1,200 feet |

east of the southwest corner of sec. 22, T. 22 N, R. 2
W.

Ap—0 to 8 inches; brown (10YR 4/3) silt loam, pale
brown (10YR 6/3) dry; moderate medium granular
structure; friable; medium acid; abrupt smooth
boundary.

B1—8 to 12 inches; yellowish brown (10YR 5/4) silt
loam; weak fine subangufar blocky structure; friable;
many fine roots; common fine and medium pores;
medium acid; clear wavy boundary.

B21t—12 to 26 inches; dark yellowish brown (10YR 4/4)
silty clay loam; moderate medium subangular blocky
structure; firm; many fine roots; common fine and
medium pores; thin continucus brown (7.5YR 4/4)
clay films on faces of peds; thin discontinuous pale
brown (10YR 6/3) silt coatings on faces of peds;
medium acid; gradual wavy boundary. .

[IB22t—26 to 39 inches; dark yellowish brown (10YR 4/
4} clay loam; moderate medium subangular blocky
structure; firm; common fine roots; few fine pores;
thin discontinuous brown (7.5YR 4/4) clay films on
faces of peds; thin patchy pale brown (10YR 6/3)
silt coatings on faces of peds; 5 percent gravel;
medium acid; gradual wavy boundary.

11B23t—39 to 53 inches; brown (7.5YR 4/4) clay loam;
moderate medium subanguiar blocky structure; firm;
common fine roots; many fine and medium pores;
thin patchy brown (7.5YR 4/4) clay films on faces of
peds; 5 percent gravel; medium acid; gradual wavy
boundary.

11IB3t—53 to 68 inches; brown (10YR 4/3) clay loam;
weak coarse subangular blocky structure; firm;
common fing and medium pores; dark brown (7.5YR
3/2) clay films lining few pores; 5 percent gravel;
neutral.

The solum is 50 to 70 inches thick. Loess thickness
ranges from 24 to 40 inches.

The A horizon has hue of 10YR, value of 4 or 5, and
chroma of 3 or 4. The B2t horizon has hue of 7.5YR or
10YR, value of 4 or 5, and chroma of 4 to 8. The 1IB2t
horizon has similar colors and is clay loam or loam. It
ranges from medium acid to neutral. The IIB3 horizon is
loam or clay loam. It ranges from slightly acid to mildly
alkaline and contains carbonates in some profiles.

Scil survey

Sable series

The Sable series consists of deep, poorly drained,
moderately permeable soils on till plains. These soils
formed in loess. Slope ranges from 0 to 2 percent.

Sable soils are similar to Cyclone, Drummer,
Mahalasville, Patton, and Ragsdale soils and are
commonly near Brenton and Raub soils. Cyclone,
Drummer, and Mahalasville soils have more sand in the
lower part of the solum. Patton soils have a thinner
solum, a stratified substratum, and formed in lacustrine
sediment. Ragsdale soils have an argillic horizon.
Brenton and Raub soils have a browner subsoil and are
on nearly level swells.

Typical pedon of Sable silty clay loam, in a cultivated
field, 600 feet west and 1,520 feet north of the southeast
cornerof sec. 32, T. 21 N, R. 1 W.

Ap—0 to 9 inches; black (10YR 2/1) silty clay loam,
black (10YR 2/1) dry; moderate medium granular
structure; firm; neutral; abrupt smooth boundary.

- A12—38 to 16 inches; black (10YR 2/1) silty clay loam,

black (10YR 2/1) dry; few medium distinct olive
brown (2.5Y 4/4) mottles; moderate medium
subangular blocky structure; firm; many fine roots;
common fineg pares; neutral; clear smooth boundary.

B21g—16 to 27 inches; gray (10YR 5/1) silty clay loam;
many medium distinct yellowish brown (10YR 5/4)
mottles; moderate medium prismatic structure
parting to moderate coarse subangular blocky; firm;
many fine and medium pores; thin discontinuous
dark gray (10YR 4/1) clay and organic flows in root
channels and pores; few calciumn carbonate nodules
up to 1/2 inch across; neutral; clear smocth
boundary.

B22g—27 to 33 inches; gray (10YR 5/1} silty clay loam;
many medium and coarse distinct yellowish brown
(10YR 5/6) mottles; moderate medium prismatic
structure parting to moderate coarse subangular
blocky; firm; many fine roots; common medium
pores; thin patchy dark gray (10YR 4/1) clay flows
in root channels and pores; few calcium carbonate
nodules; mildly alkaline; ¢lear wavy boundary.

B23g—33 to 42 inches; light gray (10YR 6/1) silty clay
loam; many medium distinct yellowish brown (10YR
5/8) motties; moderate medium subangular blocky
structure; firm; few fine roots; common medium
pores; mildly alkaline; clear wavy boundary.

B3—42 to 48 inches; yellowish brown (10YR 5/8) silty
clay loam; many medium and coarse distinct gray
{10YR &/1) mottles; weak medium subangular
blocky structure; firm; commeon fine pares; slight
effervescence; mildly alkaline; gradual wavy
boundary.

C—48 to 80 inches; gray (10YR 6/1) silt loam; many
medium and coarse distinct yellowish brown (10YR
5/6) mottles; massive; firm; strong effervescence;
mildly alkaline.
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The solum is 36 to 80 inches thick.

The A horizon has hue of 10YR, value of 2 or 3, and
chroma of 1 or 2. It is commonly silty clay loam but
includes silt loam. The B2 horizon has hue of 10YR,
value of 4 to 6, and chroma of 1 or 2, and is neutral or
mildly alkaline. The B3 horizon has hue of 10YR, value
of 4 or 5, and chroma of 2 to 6. It is silty clay loam or silt
loam, is neutral or mitdly alkaline, and contains
carbonates in many profiles. The C horizon has hue of
10YR, value of 4 to 6, and chroma of 1 to 6.

Saranac series

The Saranac series consists of deep, very poorly
drained, moderately slowly parmeable soiis on flood
plains. These soils formed in silty and clayey sediment.
Slope ranges from 0 to 2 percent.

Saranac soils are similar to Milford, Sloan, and
Mahalasville soils and are commonly near Palms soiis.
Milford soils are not on flood plains. Sloan soils have
less clay in the solum. Mahalasville soils have an argillic
horizon and a stratified substratum. Palms soils have an
organic surface layer.

Typical pedon of Saranac silty clay loam, in a
cultivated field, 1,600 feet east and 800 feet south of the
northwest corner of sec. 5, T. 20 N, R. 2 W.

Ap—O0 to 9 inches; black (10YR 2/1) silty clay loam, dark
gray (10YR 4/1) dry; moderate medium and fine
granular structure; friable; many fine roots; neutral;
abrupt smooth boundary.

A12—9 to 16 inches; black (10YR 2/1) silty clay loam,
dark gray (10YR 4/1) dry; few fine distinct yellowish
brown (10YR 5/4) mottles; moderate fine and
medium subangular and angular biocky structure;
firm; many fine roots; neutral; clear wavy boundary.

B21g—16 to 22 inches; gray (10YR 5/1) silty clay; many
medium distinct glive brown (2.5Y 4/4) mottles;
moderate medium prismatic structure parting to
moderate medium subangular blocky; very firm; few
fine roots; few thin black (10YR 2/1) organic
coatings on faces of peds; neutral; ¢lear smooth
boundary.

B22g—22 to 37 inches; dark gray (10YR 4/1) and gray
{10YR 5/1) silty clay loam; many medium distinct
yellowish brown (10YR 5/6) mottles; moderate
medium prismatic structure parting to moderate
medium subangular blocky; firm; few fine roots: few
thin black (10YR 2/1) organic coatings on faces of
peds; neutral; clear smooth boundary.

B3g—37 to 49 inches; gray (10YR 5/1) silty clay loam;
many medium distinct olive brown (2.5Y 4/4)
mottles; weak coarse subangular blocky structure;
firm; neutral; clear wavy boundary.

C—49 to 60 inches; gray (10YR 6/1) silty clay loam;
many medium distinct yellowish brown (10YR 5/6)
mottles; massive; firm; thin strata of silt ioam and
silty clay; neutral,
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The solum is 40 to 60 inches thick.

The A horizon is black (10YR 2/1), very dark brown
(10YR 2/2), or very dark grayish brown (10YR 3/2) silty
clay loam or silt loam. The B2 horizon has hue of 10YR
or 2.5Y, value of 4 to 6, and chroma of 1 or 2. It is silty
clay loam or silty clay. The B3 horizon has similar colors
to the B2 horizon. It is silty clay loam, siity clay, clay
loam, or silt loam. The B3 horizon is neutral or mildly
alkaline and contains carbonates in some profiles. The C
horizon is stratified silty clay loam, silt loam, clay loam,
sandy loam, and sand. it ranges from neutral to
moderately alkaline and contains carbonates in some
profiles.

Sleeth series

The Sleeth series consists of deep, somewhat poorly
drained soils on outwash plains. Permeability is
moderate in the subsoil and very rapid in the underlying
material. These soils formed in loamy outwash underlain
by sand and gravel. Slope ranges from 0 to 2 percent.

Sleeth soils are similar to Starks and Whitaker soils
and are commonly adjacent to Ockley and Waeastland
soils. Starks and Whitaker soils have less gravel in the
lower part of the solum. Ockley soils have a brown,
mottle-freg subsoil. Westland soils have a mollic surface
layer, a grayer subsail, and are in swales.

Typical pedon of Slesth silt loam, in a cultivated field,
700 feet east and 1,700 feet north of the southwest
cormerofsec. 29, T. 22 N., R. 1 W.

Ap—0 to 9 inches; dark grayish brown (10YR 4/2) silt
loam, pale brown (10YR 6/3) dry; weak fine granular
structure; friable; neutral; abrupt smooth boundary.

A2—9 to 12 inches; grayish brown (10YR 5/2) silt loam;
common medium distinct yellowish brown (10YR 5/
4) mottles; fine granular structure; friable; slightly
acid; clear smooth boundary.

B21t—12 to 23 inches; grayish brown (10YR 5/2) clay
loam; common medium distinct yellowish brown
{(10YR 5/8) mottles; weak medium prismatic
structure parting to moderate medium subangular
blocky; firm; common fine roots; common fine pores;
thin continuous very dark grayish brown (10YR 3/2)
clay films on faces of peds; few black (10YR 2/1)
iron and manganese oxide concretions: 10 percent
gravel; medium acid; clear wavy boundary.

B22t—23 to 38 inches; yellowish brown (10YR 5/4) clay
loam; many medium distinct grayish brown (10YR 5/
2) mottles; weak medium prismatic structure parting
to moderate medium subangular biocky; firm;
common fina roots; few fine pores; thin
discontinuous dark grayish brown (10YR 4/2) clay
films on faces of peds; few black (10YR 2/1) iron
and manganese oxide concretions; 15 percent
gravel; medium acid; clear wavy boundary.

B3t—38 to 50 inches; grayish brown (10YR 5/2) gravelly
clay loam; many medium distinct yellowish brown
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(10YR 5/8) mottles; weak coarse subangular bfocky
structure; firm; thin patchy dark grayish brown {(10YR
4/2) clay films on faces of peds and as linings in
channels; thin discontinuous dark gray (10YR 4/1)
clay films on faces of peds; 20 percent gravel;
slightly acid; abrupt wavy boundary.

C1—50 to 58 inches; grayish brown (10YR 5/2) loamy
coarse sand; many coarse distinct yellowish brown
(10YR 5/6) mottles; lovse; 15 percent gravel;
neutral; gradual wavy boundary.

IIC2—58 to 80 inches; yellowish brown (10YR 5/4) sand
and gravelly sand; single grain; loose; strong
effervescence; moderately alkaline.

The solum is 40 to 80 inches thick. Loess thickness is
less than 20 inches.

The A horizon has hue of 10YR, value of 4 to 6, and
chroma of 1 to 3. It is dominantly silt loam but includes
loam. The B2t horizon has hue of 10YR or 2.5Y, value of
4 to 6, and chroma of 1 to 4. It is silty clay loam or clay
loam in the upper part and clay loam or sandy clay loam
or their gravelly analogs in the lower part. The B2t
horizon is madium acid or slightly acid. The C horizon
has hue of 10YR, value of 5, and chroma of 2 to 4. The
upper part of the C horizon lacks gravel in some pedons.

Sloan series

The Sloan series consists of deep, very poorly
drained, moderately permeahle soils on flood plains.
These soils formed in loamy alluvium. Slope ranges from
0 to 2 percent.

Sloan soils are similar to Westland soils and are
commonly adjacent to Ceresco and Genesee soils.
Westland soils have an argillic hotizon, more gravel in
the solum, and underlying material of sand and gravel.
Ceresco soils have a browner, less clayey subsoil.
Genesee soils have a browner subsoil.

Typical pedon of Sloan silt loam, in a cultivated field,
200 feet west and 1,330 feet north of the southeast
corner of sec. 17, T. 22 N, R. 1 E.

Ap—0 to 9 inches; very dark gray (10YR 3/1) silt loam,
dark grayish brown (10YR 4/2) dry; moderate
medium granular structure; friable; neutral; abrupt
smooth boundary.

A12—9 to 13 inches; very dark gray (10YR 3/1) silt
loam, dark grayish brown (10YR 4/2) dry; weak
medium subangular blocky structure; friable; few fine
roots; neutral; clear smooth boundary.

B21g—13 to 25 inches; dark gray (10YR 4/1) loam,
many fine distinct olive brown (2.5Y 4/4) mottles;
weak medium subangular blocky structure; friable;
few fine roats; thin patchy very dark gray (10YR 3/1)
organic coatings on faces of peds; 2 percent fine
gravel; neutral; gradual smooth boundary.

B22g—25 to 31 inches; gray (10YR 5/1) clay loam;
many medium distinct yellowish brown (10YR 5/8)

Soil survey

and olive brown (2.5Y 4/4) mottles; moderate
medium subangular blocky structure; firm; few fine
roots; 5 percent fine gravel; neutral; gradual smooth
boundary.

B23g—31 to 38 inches; grayish brown (10YR 5/2) clay
loam; many medium distinct light olive brown (2.5Y
5/6) and common medium distinct dark gray (10YR
4/1) motties; moderate medium subangular blocky
structure; firm; 5 percent fine gravel; neutral; gradual
smooth boundary.

B3g—38 to 50 inches; gray (10YR 5/1) clay loam; many
coarse prominent strong brown (7.5YR 5/6) mottles;
weak coarse subangular blocky structure; firm; 3
percent fine gravel; neutral, gradual wavy boundary.

C—50 to 80 inches; yellowish brown (10YR 5/4) loam
containing thin strata of sand; many medium distinct
grayish brown (10YR 5/2) mottles; massive; firm;
neutral.

The solum is 30 to 50 inches thick.

The A horizon has hue of 10YR, value of 2 or 3, and
chroma of 1 or 2, or is neutral and has value of 2 or 3. it
is loam, silty clay loam, silt loam, or clay loam. The B
horizon has hue of 10YR, value of 4 or 5, and chroma of
1 or 2, or is neutral and has value of 4 or 5. It is clay
loam, silty clay loam, loam, or silt loam and is slightly
acid or neutral. The C horizon has hue of 10YR or
2.5YR, value of 4 to 6, and chroma of 1 to 4. It is silty
clay loam, sand, loam, sandy loam, or loamy sand. The
C horizon contains carbonates in a few profiles,

Starks series

The Starks series consists of deep, somewhat poorly
drained soils on lakebeds and till plains. Permeability is
moderately slow or moderate in the subsoil and
moderately rapid in the substratum. These soils formed
in loess and the underlying loamy sediment. Slope
ranges from 0 to 2 percent. These soils have more clay
in the subsail than is defined for the Starks series, but
this difference does not alter their usefulness and
behavior.

Starks soils are similar to Fincastle, Reesville, and
Whitaker soils and are commonly near Cyclone and
Mahalasville soils. Fincastle soils are not stratified in the
solum and have a till substratum. Reesville soils have
less sand in the lower part of the solum. Whitaker soils
have more sand in the subsoil. Cyclone and Mahalasville
soils have a mollic surface layer, a grayer subsoil, and
are in depressions.

Typical pedon of Starks silt loam, in a cultivated field,
2,635 feet west and 2,300 feet south of the northeast
corner of sec. 8, R. 1 E., T. 22 N.

Ap—0 to 10 inches; brown (10YR 4/3) silt loam, very
pale brown (10YR 7/3) dry; moderate medium
granular structure; friable; few black (10YR 2/1) iron
and manganese oxide accumulations; neutral; abrupt
smooth boundary.
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B1t—10 to 18 inches; yellowish brown (10YR 5/4) silty
clay loam; common fine distinct grayish brown
(10YR 5/2) mottles; weak fine and very fine
prismatic structure parting to moderate fine
subangular blocky; firm; common fine roots; few fine
pores, thin continuous grayish brown (10YR 5/2)
clay films on faces of peds; many thin continuous
light brownish gray (10YR 6/2) silt coatings on faces
of peds; strongly acid; clear smooth boundary.

B21t—18 to 28 inches; yellowish brown (10YR 5/4) silty
clay loam; many medium distinct grayish brown
(10YR 5/2) mottles; weak medium prismatic
structure parting to moderate fine and medium
subangular blocky; firm; common fine roots along
prism faces; few very fine pores; thin continuous
grayish brown (10YR 5/2) clay films on faces of
peds; few biack (10YR 2/1) iron and manganese
oxide concretions and stains; strongly acid; gradual
wavy boundary.

[IB22t—28 to 38 inches; yellowish brown (10YR 5/4)
sandy clay loam; many medium distinct grayish
brown (10YR 5/2) mottles; weak medium prismatic
structure parting to weak fine subangular blocky;
firm; few fine roots; few fine pores; thin
discontinuous dark grayish brown (10YR 4/2) clay
films on faces of peds; clean grayish brown (10YR
5/2) sand grains on faces of pads; strongly acid;
gradual wavy boundary.

11B23t—238 to 43 inches; grayish brown (10YR 5/2) fine
sandy loam; many medium distinct dark brown
(7.5YR 4/4) mottles; moderate medium subangular
blocky structure; firm; few fine roots; few fine and
medium pores; thin discontinuous dark grayish
brown (10YR 4/2) clay films on faces of peds;
neutral; clear smooth boundary.

[IB31—43 to 49 inches; yellowish brown (10YR 5/4) fine
sandy loam; many medium distinct grayish brown
{10YR 5/2) mottles; weak coarse subangular blocky
structure; firm; few fine and medium pores; thin
patchy gray (10YR 5/1) clay films on faces of peds;
slightly acid; clear wavy boundary.

[1IB32—49 to 55 inches; yellowish brown (10YR 5/4) silt
ioam; many cearse distinct grayish brown (10YR 5/
2) mottles; weak coarse subangular blocky structure;
friable; thin patchy gray (10YR 5/1) clay films on
faces of peds; common fine and medium pores;
neutral, clear smooth boundary,

HC—55 to 67 inches; yellowish brown (10YR 5/4) silt
loam; many coarse distinct grayish brown (10YR 5/
2) mottles; massive; friable; slight effervescence;
mildly alkaline.

The solum is 40 to 70 inches thick. Loess thickness
ranges from 25 to 40 inches.

The A horizon has hue of 10YR, value of 4 or 5, and
chroma of 2 or 3. The B2t horizon has hue of 10YR,
value of 4 or 5, and chroma of 2 to 4. The 1IBt horizon
has hue of 10YR, value of 4 or 5, and chroma of 2 1o 4.
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It is sandy loam, sandy clay loam, loam, silt loam, silty
clay loam, or clay loam. The Bt and 11Bt horizons range
from very strongly acid to neutral. The C horizon is
commonly stratified silt loam, loamy sand, and sandy
loam. It is neutral o moderately alkaling.

Treaty series

The Treaty series consists of deep, poorly drained,
moderately permeable soils on till plains. These seils
formed in loess and the underlying loam till. Slope
ranges from 0 to 2 percent.

Treaty soils are simitar to Cyclone, Mahalasville, and
Ragsdale soils and are commonly adjacent to Fincastle
and Crosby soils. Cyclone soils have a thicker silty clay
loam subsoil. Mahalasville scils have a stratified sand
and silt substratum. Ragsdale soils have less sand in the
lower part of the solum. Fincastle and Crosby soils have
an ochric surface layer and are on slight rises.

Typical paden of Treaty silt loam, in a cultivated field,
1,500 feet east and 00 feet north of the southwest
corner of sec. 11, T. 22 N, R, 2 W.

Ap—0C to 9 inches; very dark gray (10YR 3/1) silt loam,
dark gray (10YR 4/1) dry; moderate fine granular
structure; friable; common fine roots; neutral; clear
smooth boundary.

A12—8 to 13 inches; black (10YR 2/1) silt loam, very
dark gray (10YR 3/1) dry; moderate fine subangular
blocky structure; firm; common roots; many fine and
medium pores; neutral; clear smooth boundary.

B21t—13 to 22 inches; dark gray (10YR 4/1) silty clay
toam; common fine and medium distinct olive brown
(2.5Y 4/4) and few fine distinct yellowish brown
{(10YR 5/86) mottles; weak fine and medium prismatic
structure parting to moderate medium subangular
blocky; firm; thin continuous dark gray (10YR 4/1)
clay films on faces of peds; many fine and medium
poras; common roots between prisms; neutral;
gradual wavy boundary.

B22t~-22 to 30 inches; gray (10YR 5/1) silty clay loam,;
many medium distinct yellowish brown (10YR 5/86)
mottles; weak fine and medium prismatic structure
parting to moderate medium subangular blocky; firm;
thin continuous dark gray (10YR 4/1) clay films on
faces of peds; common fine roots between prisms;
many fine pares; neutral; gradual wavy boundary.

B23t—30 to 36 inches; gray (10YR 5/1) silty clay loam;
many medium distinct yellowish brown (10YR 5/6}
mottles; moderate medium and coarse subangular
blocky structure; firm; few very dark grayish brown
(10YR 3/2) clay flows in old root channels; common
fine rcots between prisms; common fine pores;
neutral; gradual wavy boundary.

[1B24t—36 to 53 inches; gray (10YR 5/1} clay loam
containing some thin sandy toam layers in the lower
part; many medium distinct yellowish brown (10YR
5/6) mottles; moderate coarse subangular blocky
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structure; firm; few fine roots; few fine pores; thin
discontinuous dark gray (10YR 4/1) clay films;
neutral; gradual wavy boundary.

IIB3t—53 to 64 inches; yellowish brown (10YR 5/8) clay
lcam; many coarse distinct gray (10YR 5/1) mottles;
weak coarse subangular blocky structure; firm; 10
percent coarse fragments; mildly alkaling; clear wavy
boundary.

HC—B4 to 70 inches; yellowish brown (10YR 5/4) loam;
massive, firm; few very dark gray (10YR 3/1) clay
flows in root channeis; strong effervescence;
moderately alkaline.

The solum is 45 to 64 inches thick. Loess thickness
ranges from 24 to 40 inches.

The A horizon has hue of 10YR, value of 2 or 3, and
chroma of 1 or 2. It is silty ¢lay loam or silt loam. The
upper part of the B2t horizon has hue of 2.5Y or 10YR,
value of 3 to 5, and chrama of 1 to 3. It is neutral or
slightly acid. The lIB2t horizon has hue of 10YR, value of
5 or 6, and chroma of 1 to 4. The B3 horizon has hue
of 10YR, value of 4 or 5, and chroma of 3 to 6. It is clay
loam, loam, or sandy clay loam. Thin layers of coarse
textured material are present in the [IB3 horizon in some
profiles. The 1IB3 horizon is neutral or mildly alkaline.

Wallkill series

The Wallkill series consists of deep, very poorly
drained soils in potholes on flood plains and upland till
plains. Permeability is moderate in the mineral portion
and moderately rapid in the organic portion. These soils
formed in colluvium and the underlying organic material.
Slope ranges from 0 to 2 percent.

Wallkill scils are similar to Houghton and Palms soils
and are adjacent to Milford and Patton soils. Houghton
soils have the entire solum developed in organic
material. Palms soils developed in 16 to 50 inches of
organic material over loamy mineral material. Milford and
Patton soils have a mineral solum.

Typical pedon of Wallkill silt loam, in a cultivated field,
900 feet east and 100 feet south of the northwest corner
of sec. 30, T. 23 N, R. 2 W.

Ap—0 to 9 inches; dark grayish brown (2.5Y 4/2) silt
loam, pale brown (10YR 6/3) dry; moderate medium
granuiar structure; friable; medium acid; clear
smooth boundary.

A12—9 to 17 inches; dark grayish brown (10YR 4/2) silt
loam, brown (10YR 5/3) dry; many medium distinct
olive brown (2.5Y 4/4) mottles; weak coarse
subangular blocky structure; friable; commaon roots;
few fine pores; medium acid; gradual wavy
boundary.

B2—17 to 22 inches; grayish brown (10YR 5/2) siit
{oam; common fine and medium distinct light
brownish gray (10YR 6/2) and yellowish brown
(10YR 5/6) mottles; massive; firm; commaon roots;
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few fine pores; medium acid; clear smooth
boundary.

[10a1-—22 to 31 inches; black {10YR 2/1) sapric material
rubbed; less than 5 percent fiber, trace when
rubbed; massive; friable; common roots; few fine
pores; light olive brown (2.5Y 5/6) organic particles;
many thick continuous yellowish brown (10YR 5/4)
vertical iran stains and silt coatings,; slightly acid;
gradual wavy boundary.

I0a2—31 to 52 inches; black {(10YR 2/1) sapric material
rubbed; 5 percent fiber, trace when rubbed; fiber
content increases to 10 percent below a depth of 40
inches, trace when rubbed; massive; friable;
common roots; medium acid; ditfuse irregular
boundary.

IIIC—52 to 60 inches; dark grayish brown (2.5Y 4/2) and
gray (10YR 6/1) silt ioam having 1- to 3-inch layers
of muck; common medium distinct olive brown {2.5Y
4/4) mottles; massive; friable; slightly acid.

The thickness of the mineral soil over organic material
ranges from 16 to 40 inches. The A horizon is silt ioam
or loam. It has hue of 10¥R or 2.5Y, value of 2 to 4, and
chroma of 1 or 2. The B2 horizon has hue of 10YR,
2.5Y, or 5Y; value of 2to 5; and chroma of 1 or 2. It is
silt loam, loam, clay loam, or silty clay loam. The llIC
horizon has colors and texture similar fo the B horizon.
The mineral horizons are neutral to medium acid.

The total thickness of the underlying organic horizons
ranges from 20 to more than 60 inches. These
underlying horizons have hue of 10YR or 2.5Y, value of
2 or 3, and chroma of 1 or 2, or are neutral and have
value of 2 to 4. The O harizon is mostly sapric but
includes some hemic layers.

Westland series

The Westland series consists of deep, very poorly
drained soils on broad terraces and in drainageways.
Permeability is slow in the subscil and very rapid in the
underlying material. These scils formed in foamy
outwash over sand and gravel. Slope ranges from 0 to 2
percent.

Westland soils are similar to Treaty and Sloan soils
and are commonly near Ockley and Sleeth soils. Treaty
soils have less gravel in the lower part of the solum.
Sloan soils are on flood plains and do not have an
argillic hotizon. Ockley and Sleeth soils have an ochric
surface layer, a browner subsoil, and are on slightly
higher-lying positions.

Typical pedon of Westland silty clay loam, in a
cultivated field, 400 feet north and 1,520 feet west of the
southeast corner of sec. 5, T. 20 N, R. 1 W.

Ap—D0 to 9 inches; very dark gray (10YR 3/1) silty clay
loam, dark gray (10YR 4/1) dry; moderate medium
granular structure; firm; few roots; slightly acid;
abrupt smooth boundary.
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A12—9 to 16 inches; black (10YR 2/1) clay loam, dark
gray {10¥R 4/1) dry; common fine distinct dark
yellowish brown (10YR 4/8) mottles; weak fine
subangular blocky structure; firm; few roots; many
fine and medium pores; 3 percent fine gravel;
slightly acid; clear wavy boundary.

B21tg—16 to 28 inches; dark gray (10YR 4/1) clay loam;
many medium distinct dark yellowish brown (10YR
4/8) mottles;, weak coarse prismatic structure
parting to moderate medium subangular blocky:;
many thin continuous very dark gray (10YR 3/1)
clay coatings on faces of peds; 10 percent fine
gravel; neutral; clear wavy boundary:.

B22tg—28 to 46 inches; gray (10YR 5/1) clay loam;
many medium distinct yellowish brown (10YR 5/6)
mottles; weak coarse prismatic structure parting to
moderate medium subangular blocky; firm; few
roots; common fine and medium pores; many
continuous very dark gray (10YR 3/1) clay coatings
on faces of peds; black (10YR 2/1) clay loam filling
and lining krotovinas; 10 percent fine gravel; neutral;
clear wavy boundary.

B3t—46 to 54 inches; dark gray {N 4/0) gravelly clay
loam; commeoen medium distinct olive brown (2.5Y 4/
4) mottles; massive; firm; 20 percent fine gravel;
neutral; abrupt irregular boundary.

C—>54 to 60 inches; gray (10YR 5/1) sand and gravelly
sand; single grain; loose; strong effervescence;
moderately alkaline.

The solum is 40 to 60 inches thick.

The A horizon has hue of 10YR, value of 2 or 3, and
chroma of 1 or 2. It is silty clay loam, loam, or clay loam.
The Bt horizon has hue of 2.5Y or 10YR, value of 4 or 5,
and chroma of 1 or 2, or is neutral and has value of 4 or
5. It is silty ctay loam, clay loam, or gravelly clay loam
and is slightly acid or neutral. The C horizon has hue of
2.5Y or 10YR, value of 4 or 5, and chroma of 1 or 2, or
is neutral and has value of 4 or 5.

Whitaker series

The Whitaker series consists of deep, somewhat
poorly drained soils on terraces and till plains.
Permeability is moderate in the subseil and moderate to
moderately rapid in the underlying material. These soils
formed in loamy and silty sediment. Slope ranges from 0
to 2 percent.

Whitaker soils are similar to Starks soils and are
commonly near Mahalasville and Patton soils. Starks
soils have a fine-silty control section. Mahalasville and
Patton soils have a mollic surface layer and are in low-
lying depressions.

Typical pedon of Whitaker silt loam, in a cultivated
field, 350 feet east and 1,750 feet north of the southwest
corner of sec. 14, T. 22 N,, R. 2 W.

Ap—0 to 8 inches; brown (10YR 5/3) silt loam, light gray
(10YR 7/2) dry; moderate fine granular structure;
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friable; many roots; neutral; abrupt smooth
boundary.

A2—8 to 10 inches; grayish brown (10YR 5/2) silt loam;
few fine distinct yellowish brown (10YR 5/4) mottles;
moderate fine granular structure; friable; many roots;
many fine pores; slightly acid; clear smooth
boundary.

B1t—10 to 14 inches; light brownish gray (10YR &/2) sili
loam; common medium distinct yellowish brown
(10'YR 5/6) mottles; weak medium subangular
blocky structure; firm; few roots; commeon fine pores;
thin patchy grayish brown (10YR 5/2) clay films on
faces of peds; common thin discontinuous light
brownish gray (10YR 6/2) silt coatings on faces of
pads; medium acid; clear smooth boundary.

B21t—14 to 19 inches; yvellowish brown (10YR 5/4) silty
clay loam; many medium distinct grayish brown
(10YR 5/2) mottles; weak medium prismatic
structure parting to moderate medium subangular
blocky; firm; common fine roots; common fine pores;
thin continuous grayish brown (10YR 5/2) clay films
and common thin patchy light brownish gray {10YR
6/2) silt coatings on faces of peds; few clean sand
grains; strongly acid; clear smooth boundary.

IIB22t—19 to 31 inches; grayish brown (10YR 5/2) clay
loam; common medium distinct yellowish brown
(10YR 5/6) mottles; moderate medium and coarse
subangular blocky structure; common roots; thin
discontinuous grayish brown (10YR 5/2) clay films
on faces of peds; many clean sand grains; strongly
acid; clear smooth boundary.

lIB23t—31 10 38 inches; yellowish brown (10YR 5/4)
clay loam; many medium distinct grayish brown
(10YR 5/2) motiles; moderate coarse subangular
blocky structure; firm; few fine roots; few fine pores;
thin discontinuous grayish brown (10YR 5/2) clay
films on faces of peds; strongly acid; clear wavy
boundary.,

1IB3—38 to 44 inches; yellowish brown (10YR 5/4)
sandy loam; common medium distingt light brownish
gray (10YR 6/2) mottles; weak coarse subangular
blocky structure; firm; few fine pores; strongly acid;
gradual wavy boundary.

[ICt1—44 to 60 inches; yellowish brown (10YR 5/6)
stratified loamy sand and fine sand; many coarse
distinct grayish brown (10YR 5/2) mottles; single
grain; loose; neutral; gradual wavy boundary.

NIC2—60 to 70 inches; light yellowish brown (10YR 6/4)
stratified silt loam and fine sand; many medium
distinct light brownish gray (10YR 6/2) mottles;
massive; friable; strong effervescence; moderately
alkaline.

The solum is 36 to 60 inches thick. Loess thickness is
less than 25 inches.

The A horizon has hue of 10YR, value of 4 or 5, and
chroma of 2 or 3. It is silt loam or loam. The B2t horizon
has hue of 10YR, value of 5 or 6, and chroma of 1 to 4.
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It is silt loam or silty clay loam and is strongly acid to
neuiral. The IIB2t horizon has similar colors and is clay
loamn, sandy clay loam, or loam. It ranges from strongly
acid to neutral. The IlIC horizon has hue of 10YR, value
of 5 or 8, and chroma of 4 or 6. It is stratified loamy
sand, sand, fine sand, and silt loam. The HIC herizon is
neutral to moderately alkaline and commonly contains
carbonates.

Xenia series

The Xenia seriaes consists of deep, moderately well
drained soils on tifl plains. Permeability is moderately
slow. These soils formed in loess and the underlying
glacial tilt. Slope ranges from 0 to 6 percent.

Xenia soils are similar to Fincastle and Russell soils
and are commonly near Cyclone, Miami, and Ragsdale
soils. Fincastle soils have mottles below the surface
tayer. Russell and Miami soils have a brown, mottle-free
subsoil and are on side slopes. Cyclone and Ragsdale
soils have a mollic surface layer, a grayer subsoil, and
are in depressions.

Typical pedon of Xenia silt loam, 2 to 6 percent
slopes, in a cultivated field, 1,350 feet west and 1,000
feet north of the southeast corner of sec. 23, T. 22 N.,
R. 2 W.

Ap—0 to 8 inches; brown (10YR 4/3) silt loam, pale
brown (10YR 6/3) dry; moderate medium granular
structure; friable; neutral; abrupt smooth boundary.

B1t—8 to 13 inches; dark yellowish brown (10YR 4/4)
silt loamn; few fine faint pale brown (10YR 6/3)
mottles; moderate medium subangular blocky
structure; firm; thin discontinuous pale brown (10YR
6/3) silt coatings; common fine pores; many fine
roots; slightly acid; clear smooth boundary.

B21t—13 to 24 inches; dark yellowish brown (10YR 4/4)

silty clay loam; common fine distinct light brownish
gray (10YR 6/2) motttes; weak medium prismatic
structure parting to moderate medium subangular
blocky; firm; thin discontinuous dark brown (7.5YR
4/4) clay films on faces of peds; common fine roots;
common fing pores; few iron and manganese oxide
concretions; strongly acid; clear wavy boundary.

IB221—24 to 37 inches; yellowish brown (10YR 5/4)
clay loam; common fine distinct light brownish gray
{(10YR 6/2) mottles; moderate medium subangular
blocky structure; firm; thin discontinuous dark brown
(7.5YR 4/2) clay films on faces of peds; few fine
roots; 5 percent fine gravel; slightly acid; gradual
smooth boundary.

[IB3t—37 to 43 inches; yellowish brown (10YR 5/4) clay
loam; commaon medium distinct light brownish gray
(10YR 6/2) mottles; weak medium subangular
blocky structure; firm; few thin patchy dark brown
(7.5YR 4/2) clay films on faces of peds; 5 percent
fine gravel; neutral; clear smooth boundary.

IC—43 to 60 inches; brown (10YR 5/3) loam; common
fine distinct light brownish gray (10YR 6/2) mottles;
massive; firm; strong effervescence; moderately
alkaline.

The solum is 36 t0 65 inches thick. Loess thickness
ranges from 22 to 40 inches.

The A horizon has hue of 10YR, value of 4 or 5, and
chroma of 2 or 3. The B2t horizon has hue of 10YR,
value of 4 or 5, and chroma of 3 ar 4. Mottles with
chroma of 2 or less are within the upper 10 inches of the
argillic herizon. The 11B2t and IIB3 horizons are clay loam
or loam.

The B2t and IIB2t horizons are strongly acid to slightly
acid, and the {IB3 horizon is madium acid to neutral. The
C horizon has hue of 10YR, value of 4 or 5, and chroma
of 3 or 4,
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In this section the major factors of soil formation and
their degree of importance in the formation of the s06ils in
the county are discussed.

factors of soil formation

Soil is produced by soil-forming processes acting on
materials deposited or accumulated by geologic
processes. The characteristics of the soil at any given
point are determined by (1) the physical and
mineralogical composition of the parent material; (2) the
climate in which the soil material accumulated and has
existed since accumulation; (3) the plant and animal life
on and in the soil; (4) the relief, or topography of the
land; and (5) the length of time the forces of soil
fornation have acted on the soil material.

Climate and plant and animal life, chiefly plants, are
the active factors of soil formation. They act on the
parent material that has accumulated through the
weathering of rocks, and slowly change it to a natural
body that has genetically related horizons. The effects of
climate and plant and animal life are conditioned by
relief. The parent material also affects the kind of soil
profile that is formed and, in extreme cases, determines
it almost entirely. Finally, time is needed to change the
parent material into a soil profile. Some time is always
required for differentiation of soil harizens. Usually, a
long time is required for the development of distinct
horizons.

The factors of sail formation are so closely interrelated
in their effects on the soil that few generalizations can
be made regarding the effect of any one factor unless
conditions are specified for the other four. Many of the
processes of soil development are unknown.

parent material

Parent material is the unconsolidated mass from which
a soil is formed. It determines the limits of the chemical
and mineralogical composition of the soil.

Glaciers covered the county as recently as about
20,000 years ago. The parent material of the soils of
Clinton County was deposited by glaciers, by melt water
from the glaciers, and by wind which blew silt or loess
over the county. After this material was deposited, some
of it was reworked and redeposited by subsequent
actions of wind and water. Although parent materials are
of similar glacial origin, their properties vary greatly,

sometimes within small areas, depending on how the
materials were deposited.

The soils in Clinton County formed mainly from
Wisconsin age glacial till, glacial outwash, and loess. A
thin layer of outwash was depaosited over the till in some
areas, and many of the soils on the till plain have
outwash influence in the lower part of the sclum. This
outwash layer is not consistent either in depth or
continuity. The influence of the outwash on soil
development varies within short distances.

Some of the soils on the till plain have lacustrine
influence in the solum. There are small areas on the till
plain and in glacial sluiceways where the scils have
developed entirely in lacustrine material. Soils along
streams developed in recent alluvium. A layer of silty
loess covers most of the county. The loess is as much
as 50 inches thick in the southwestern corner and
becomes thinner 1o the north and east.

In Clinton County, the bedrock beneath the
unconsolidated deposits consists of limestone and shale.
In the southwestern part of the county the bedrock is
Devonian age shale. In a strip from Rossville to
Sircleville, it is Devonian age shale and limestone. The
soils of the rest of the county are undertlain by Silurian
age limestone.

Several glaciers have covered the county, but the
Wisconsin glacier, the most recent, most influenced
present soil development. Thickness of the glacial drift
ranges from 100 to 400 feet. The shallow areas are in
the Colfax and Geetingsville areas. The drift is thickest in
the southern part of the county along lines which
correspond to the Old Teays River System, a preglacial

- system which ran in a general east-west direction across

central indiana (6).

Glacial tif is material laid down directly by glaciers with
a minimum of water action. It consists of particles of
different sizes that are mixed together. The small
pebbles in glacial till have some sharp corners, indicating
that they have not been rounded by water washing. The
pebbles include a wide variety of rocks ranging from
such sedimentary rocks as black shale to such igneous
rocks as granite. The glacial till in Clinton County is
mostly calcareous. The texture of the till is mainly loam,
but in some areas it is sandy loam or clay loam. Layers
of sand, loamy sand, and gravel are common. Generally
the till is firm and compact because of consolidation by
the glacial ice that covered it. An example of soils that
formed in glacial till are those of the Hennepin series.
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These soils are typically medium textured or moderately
fine textured in the subsoil.

Outwash material was deposited by running water from
melting glaciers. The size of the particles that make up
cutwash material varies according to the speed of the
stream of water that carried them. When the water
slowed down, the coarser particles were deposited first.
Finer particles, such as very fine sand, silt, and clay, are
carried along in the stream by slowly moving water.

Outwash in Clinton County is mainly along Wildcat
Creek and other larger streams. The QOckley soils formed
in outwash deposits.

A few outwash areas are scaftered throughout the
county in upland positions. These areas consist of small
kames and eskers. The largest such area in the county
is between Gestingsville and Sedalia. It is characterized
by a series of ridges 1/4- to 1/2-mile long and rising
from 25 to 50 feet above the general level of the land in
the vicinity.

Soil parent material in the rolling end moraines ranges
from loam till to loose sand and gravel. Small end
moraines are located throughout the county except in
the east-central and scutheastern parts. In general, the
till in these end moeraines is not quite as firm as ground
moraine till and contains more sand. Two soils that
formed in thin loess and glacial till are the Miami soils,
mainly on end moraines, and the Croshy soils, mostly on
ground moraines. Some of the morainal ridges are a
source of sand and gravel, although these layers are thin
and usually contain considerable fines. A few abandoned
gravel pits are scattered throughout these areas.

Lacustrine materiz/ was deposited from still or ponded
glacial melt water. The coarser fragments drop out of
moving water as outwash, and only such finer particles
as very fing sand, silt, and clay remain to settle out in
stilt water. Lacustrine deposits in Clinton County are
dominantly silty or clayey but contain thin sand lenses.
Lacustrine deposits in the county are mostly in potholes
in the till plain.

Alluvial material was deposited by floodwaters of
streams in recent time. This material varies in texture
depending on the speed of the water by which it was
deposited. Genesee and Landes soils formed in alluvium.

Organic deposits consist of partially decomposed plant
remains. After the glaciers withdrew from the area, water
was left standing in lakes and in depressions on outwash
plains and till plains. Grasses and sedges growing in
these shallow lakes died, and their remains fell to the
bottom. Because of the wetness of these areas, the
plant remains did not decompose. Later, white cedar and
other water-tolerant trees grew on the areas. As these
trees died, their residue became part of the organic
accumulation. The lakes eventually filled with organic
material and developed into muck.

The plant remains subsequently decomposed. In some
areas, the material has changed little since deposition.
The Houghton soils formed in organic material.

Loess is fine grained material consisting dominantly of
silt-size particles. The loess in Clinton County was
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carried by wind from western sources, possibly the
Wabash River Valley, and from local streams. The
thickest deposits of toess are in the southwestern part of
the county near Colfax and are about 3 to 4 feet deep
on upland sites. Reesville soils formed entirely in loess,
and Fincastle soils formed in 24 to 40 inches of loess
over glacial till. Some loess was transported by water
after it was originally deposited, resulting in silty deposits
as much as 8 feet thick in depressions. These deposits
may contain thin sandy layers.

plant and animal life

Plants have been the principal organisms infiuencing
the sails in the county: however, bacteria, fungi,
garthworms, animals, and the activities of man have also
been important.

The chief contribution of plant and animal life is the
addition of organic matter and nitrogen to the soil. The
kind of organic material on and in the secil depends on
the kind of plants that grew on the soil. The remains of
these plants accumulate on the surface and in the soil,
decay, and eventually become organic matter. Plant
roots provide channels for downward movement of water
through the soil and add organic matter and nutrients
that can be used by growing plants.

Most of this county was originally very heavily forested
except the prairie area in the south-central and
southwestern parts of the county. On such well drained
soils as Miami and Russell soils, sugar maple, walnut,
poplar, hickory, heech, and several kinds of oak were
the predominant varieties of trees. Elm, ash, gum, and
white oak were common on the poorly drained seils. A
few wet soils also had sphagnum and other mosses
which contributed substantially to the accumulation of
organic matter. The Ragsdale and Milford soils
developed under wet conditions.

In the prairie were many island-like groves of white
oak and post cak on slightly elevated knolls and
numerous patches of small timber on higher ground. The
wide flats and all the depressed areas were either
marshes or ponds during the greater part of each year.
Drummer and Raub scils developed under prairie
vegetation.

climate

Climate is important in the formation of soils. It
determines the kind of plant and animal life on and in
the soil. It also determines the amount of water available
for weathering minerals and transporting soil material.
Climate, through its influence on temperatures in the soil,
determines the rate of chemical reactions that occur in
the soil. These influences are important, but climatic
effects on soils are evident in large areas rather than
such relatively small areas as a county. The climate in
Clinton County is midcontinental. The temperature varies
widely from summer to winter. This presumably is similar
to the climate that existed when the soils were being
formed. Climate is uniform throughout the county.
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relief

Relief, or topography, has a marked influence on the
soils through its influence on natural drainage, erosion,
plant cover, and soil temperature. In Clinton County,
slopes range from 0 to 50 percent. Natural soil drainage
ranges from well drained on the ridgetops to very poorly
drained in the depressions.

Relief influences the formation of soils by affecting
runoff and drainage. Drainage, through its effect on
aeration of the sail, determines the soil color. Runoff is
greatest on the steeper slopes. In many low areas, water
is temporarily ponded. Water and air move freely through
most soils that are well drained and slowly through most
soils that are very poorly drained. Iron compounds give
most soils their color, and are brightly colored and
oxidized in well drained soils. In poorly aerated soils, the
soil color is dull gray and mottled because iron
compounds are in a reduced state. The Ockley series is
an example of a well drained, well aerated soil, and the
Milford series is an example of a poorly aerated, very
poorly drained soil.

time

A long time is required by the agents of soil formation
to form distinct soil horizons from parent material. The
differences in length of time that the parent material has
been in place are commonly reflected in the degree of
development of the soil profile. Some soils develop
rapidly; others develop slowly.

The soails in Clinton County range from young to
mature. The glacial depasits from which many of the
soils formed have been exposed to soil-forming factors
for a long enough time to allow distinct horizons to
develop within the soil profile. However, some soils that
formed in recent alluvial sediment have not been in
place long enough for distinct horizons to develop.

The Genesee series is an example of a young soil
formed in alluvial material. The Russell series shows the
effect of time on leaching of lime from the soil. The
parent material from which it developed was calcareous.
It is now leached to a depth of 40 to 70 inches.

The Patton series was submerged under glacial lake
water and protected from leaching much of the time. The
Patton soils are leached to a depth of 20 to 40 inches,
but a few profiles are leached to a depth as shallow as
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12 inches. In contrast, the Starks series was above
water and subject to leaching. The Starks series is
leached to a depth of more than 40 inches.

processes of soil formation

Several processes have been involved in the formation
of the soils of this county. These processes are the
accumulation of organic matter; the solution, transfer,
and removal of calcium carbonates and bases; and the
liberation and translocation of silicate clay minerals. in
most soils, more than one of these processes have been
active in horizon differentiation.

Some organic matter has accumulated in the surface
layer of all the soils of the county. The organic matter
content of some soils is low, but that of the others is
high. Generally, the soils that have the most organic
matter, such as scils of the Treaty or Mahalasville series,
have a thick, black surface horizon.

Carbonates and bases have been lsached from the
upper horizons of nearly all the soils of the county.
Leaching is generally believed to precede the
translocation of silicate clay minerals. Most all of the
carbonates and bases have been leached from the A
and B horizens of well drained soils. Even in the wettest
soils, leaching is indicated by the absence of carbonates
and by an acid reaction.

Clay accumulates in pores and other voids and forms
films along which water moves. The leaching of bases
and translocation of silicate clays are among the more
important processes in horizon differentiation in the soils
of this county. Soils of the Miami series are examples of
soils in which translocated silicate clays have
accumulated in the B2t horizon in the form of clay films.

The reduction and transfer of iron, or gleying, has
occurred in all of the very poorly drained and somewhat
poorly drained soils of this county. in the naturally wet
soils, this process has been significant in horizon
differentiation. The gray color of the subscil indicates the
reduction of iron oxides. The reduction is commonly
accompanied by some transfer and redistribution of the
iron from upper horizons to lower horizons or completely
out of the profile. Mottles, which are in some horizons,
indicate segregation of iron.
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glossary

ABC soil. A soil having an A, a B, and a C horizon.

AC soil. A soil having only an A and a C horizon.
Commonly such soil formed in recent alluvium or on
steep rocky slopes.

Aeration, soil. The exchange of air in soil with air from
the atmosphere, The air in a well aerated soil is
similar to that in the atmosphere; the air in a poorly
aerated soil is considerably higher in carbon dioxide
and lower in oxygen.

Alluvium. Material, such as sand, silt, or clay, deposited
on land by streams.

Area reclaim (in tables). An area difficult to reclaim after
the removal of soil for construction and other uses.
Revegetation and erosion control are extremely
difficult.

Available water capacity (available moisture
capacity). The capacity of soils to hold water
available for use by most plants. It is commonly
defined as the difference between the amount of
soil water at field moisture capacity and the amount
at wilting paint. It is commonly expressed as inches
of water per inch of soil. The capacity, in inches, in
a 60-inch profile or to a limiting layer is expressed

as—
Inches
VErY IOW. ..ottt eeen e 0 100 3
LOW.cooriears ...31t06
MOABIAtE. ..o Bto9
High..c.....oe.. IS - I s
Very high....cooeeeiiecc veeeenrernnns Mare than 12

Base saturation. The degree to which material having
cation exchange properties is saturated with
exchangeable bases (sum of Ca, Mg, Na, K),
expressed as a percentage of the total cation
exchange capacity.

Bedrock. The solid rock that underiies the soil and other
unconsolidated material or that is exposed at the
surface.

Bottom land. The normal flood plain of a stream,
subject to flooding.

Calcareous soil. A soil containing encugh calcium
carbonate (commonly combined with magnesium
carbonate) to effervesce visibly when treated with
cold, ditute hydrochlaric acid.

Cation. An ion carrying a positive charge of electricity.
The common soil cations are calcium, potassium,
magnesium, sodium, and hydrogen.

Cation-exchange capacity. The total amount of
exchangeable cations that can be held by the soil,
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exprassed in terms of milliequivalents per 100 grams
of soil at neutrality (pH 7.0) or at some other stated
pH value. The term, as applied to soils, is
synonymous with base-exchange capacity, but is
more precise in meaning.

Chiseling. Tillage with an implement having one or more
soil-penetrating points that loosen the subsoil and
bring clods to the surface. A form of emergency
tillage to controt soil blowing.

Clay. As a soil separate, the mineral soil particles less
than 0.002 miilimeter in diameter. As a scil textural
class, soil material that is 40 percent or more clay,
less than 45 percent sand, and less than 40 percent
silt.

Clay film. A thin coating of ariented clay on the surface
of a soil aggregate or lining pores or root channels.
Synonyms: clay coating, clay skin.

Coarse fragments. If round, mineral or rock particles 2
millimeters to 25 centimeters (10 inches) in
diameter; if flat, mineral or rock particles (flagstone)
15.2 to 38.1 centimeters (6 o 15 inches) long.

Coarse textured soil. Sand or loamy sand.

Colluvium. Soil material, rock fragments, or both moved
by creep, slide, or local wash and deposited at the
base of steep slopes.

Complex, soil. A map unit of two or more kinds of soit in
such an intricate pattern or so small in area that it is
not practical to map them separately at the selected
scale of mapping. The pattern and proportion of the
soils are somewhat similar in all areas.

Compressible (in tables). Excessive decrease in volume
of soft scil under load.

Concretions. Grains, pellets, or nodules of various
sizes, shapes, and colors consisting of concentrated
compounds or cemented soil grains. The
composition of most concretions is unlike that of the
surrounding soil. Calcium carbonate and iron oxide
are common compounds in concretions.

Conservation tillage. A form of noninversion tillage that
retains protective amounts of residue mulch on the
surface layer throughout the yaar. This includes no-
fillage, strip tillage, stubble mulching, and other
types of noninversion tillage.

Consistence, soil. The feel of the soil and the gase with
which a lump can be crushed by the fingers. Terms
commonly used to describe consistence are—
Loose.—Noncoherent when dry or moist; does not
hold together in a mass.
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Friable. —When moist, crushes easily under gentle
pressure between thumb and forefinger and can be
pressed together into a lump.

Firm.—When moist, crushes under moderate
pressure between thumb and forefinger, but
resistance is distinctly noticeable.

Plastic.—When wet, readily deformed by moderate
pressure but can be pressed into a lump; will form a
“wire” when roiled between thumb and forefinger.
Sticky. —When wet, adheres to other material and
tends to stretch somewhat and pull apart rather than
to pull free from other material.

Hard.—When dry, moderately resistant to pressure;
can be broken with difficulty between thumb and
forefinger.

Soft —When dry, breaks into powder or individual
grains under very slight pressure.

Cemented —Hard, littie affected by moistening.

Contour stripcropping. Growing crops in strips that
follow the contour. Strips of grass or close-growing
crops are alternated with strips of clean-tilled crops
or summer fallow.

Control section. The part of the soil on which
classification is based. The thickness varies among
different kinds of soil, but for many it is that part of
the soil profile between depths of 10 inches and 40
or 80 inches.

Corrosive. High risk of corrosion to uncoated steel or
deterioration of concrete.

Cover crop. A close-growing crop grown primatily to
improve and protect the soil between periods of
regular crop production, ar a crop grown betwean
trees and vines in orchards and vineyards.

Cutbanks cave (in tables). The walls of excavations
tend to cave in or slough.

Deferred grazing. Postponing grazing or arresting
grazing for a prescribed period.

Depth to rock (in tables). Bedrock is too near the
surface for the specified use.

Diversion (or diversion terrace). A ridge of earth,
generally a terrace, built to protect downslope areas
by diverting runoff from its natural course.

Drainage class (natural). Refers to the frequency and
duration of periods of saturation or partial saturation
during soil formation, as opposed to altered
drainage, which is commonly the result of artificial
drainage or irrigation but may be caused by the
sudden deepening of channels or the blocking of
drainage outlets. Seven classes of natural soil
drainage are recognized:

Excessively drained —Water is removed from the
soil very rapidly. Excessively drained soils are
commonly very coarse textured, rocky, or shallow.
Some are steep. All are free of the mottling related
to wetness.

Sormewhal excessively drained.—Water is removed
from the soil rapidly. Many somewhat excessively
drained soils are sandy and rapidly pervious. Some
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are shallow. Some are so steep that much of the
water they receive is lost as runoff. All are free of
the mottling related to wetness.

Well drained —Water is removed from the soil
readily, but not rapidly. It is available to plants
throughout most of the growing season, and
wetness does not inhibit growth of roots for
significant periods during most growing seasons.
Well drained soils are commonly medium textured.
They are mainly free of mottling.

Moderately well drained —Water is removed from
the soil somewhat slowly during some periods.
Moderately well drained soils are wet for only a
short time during the growing season, but
periodically they are wet long enough that most
mesophytic crops are affected. They commonly
have a slowly pervious layer within or directly below
the solum, or periodically receive high rainfall, or
both.

Somewhat poorly drained.—Water is removed slowly
enough that the soil is wet for significant periods
during the growing season. Wetness markedly
restricts the growth of mesophytic crops unless
artificial drainage is provided. Somewhat poorly
drained soils commonly have a slowly pervious
layer, a high water table, additional water from
seapage, nearly continuous rainfall, or a combination
of these.

Poorly drained. —Water is removed so slowly that
the soil is saturated periodically during the growing
season or remains wet for fong periods. Free water
is commonly at or near the surface for long enough
during the growing season that most mesophytic
crops cannct be grown unless the soil is artificially
drained. The soil is not continucusly saturated in
layers directly below plow depth. Poor drainage
rasults from a high water table, a slowly pervious
layer within the profile, seepage, nearly continuous
rainfall, or a combination of these.

Very poorly drained —Water is removed from the
s0il 50 slowly that free water remains at or on the
surface during most of the growing season. Unless
the soil is artificially drained, most mesophytic crops
cannot be grown. Very poorly drained scils are
commonly level or depressed and are frequently
ponded. Yet, where rainfall is high and nearly
continuous, they can have moderate or high slope
gradients.

Drainage, surface. Runoff, or surface flow of water,
from an area.

Drumilin. A low, smoath, elongated oval hill, mound, or
ridge of compact glacial till. The longer axis is
parailel to the path of the glacier and commonly has
a blunt nose pointing in the direction from which the
ice approached.

Eluviation. The movement of material in true solution or
caolloidal suspension from one place to ancther
within the soil. Soil harizons that have lost material
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through eluviation are eluvial; those that have
received material are illuvial.

Erosion. The wearing away of the land surface by water,
wind, ice, or other geologic agents and by such
processes as gravitational creep.

Erosion (geologic). Erosion caused by geologic
processes acting over long geologic periods and
resulting in the wearing away of mountains and the
building up of such landscape features as flood
plaing and coastal plains. Synonym: natural erosion.
Erosion (accelerated). Erosion much more rapid
than geclogic erosion, mainly as a result of the
activities of man or other animals or of a
catastrophe in nature, for example, fire, that
exposes the surface.

Esker (geology). A narrow, winding ridge of stratified
gravelly and sandy drift deposited by a stream
flowing in a tunnel beneath a glacier.

Excess fines (in tables). Excess silt and clay in the soil.
The soil does not provide a source of gravel or sand
for construction purposes.

Fertility, soil. The quality that enables a soil to provide
plant nutrients, in adequate amounts and in proper
balance, for the growth of specified plants when
light, moisture, temperature, tilth, and other growth
factors are favorable,

Fibric soil material (peat). The least decomposed of all
organic soil material. Peat contains a large amount
of well preserved fiber that is readily identifiable
according to botanical origin. Peat has the lowest
bulk density and the highest water content at
saturation of all organic soil material.

Field moisture capacity. The moisture content of a sail,
expressed as a percentage of the ovendry weight,
after the gravitational, or free, water has drained
away; the field moisture content 2 or 3 days after a
soaking rain; also called normal field capacity,
normal mofsture capacily, or capiilary capacity.

Fine textured soil. Sandy clay, silty clay, and clay.

Flood plain. A nearly level alluvial plain that borders a
stream and is subject to flooding unless protected
artificially.

Frost action (in tables). Freezing and thawing of soil
moisture. Frost action can damage roads, buildings
and other structures, and plant roots.

Glacial drift (geclogy}). Pulverized and other rock
material transported by glacial ice and then
deposited. Also the sorted and unscrted material
deposited by streams flowing from glaciers.

Glacial outwash (geology). Gravel, sand, and silt,
commonly stratified, deposited by glacial melt water.

Glacial till (geology). Unsorted, nonstratified glacial drift
consisting of clay, silt, sand, and boulders
transported and deposited by glacial ice.

Glaciolacustrine deposits. Material ranging from fine
clay to sand derived from glaciers and deposited in
glacia! lakes mainly by glacial melt water. Many
deposits are interbedded or laminated.
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Gleyed soil. Soil that formed under poor drainage,
resulting in the reduction of iron and other elements
in the profile and in gray colors and mottles.

Grassed waterway. A natural or constructed waterway,
typicaily broad and shallow, seeded to grass as
protection against erosion. Conducts surface water
away from cropland.

Gravel. Rounded or angular fragments of rock up to 3
inches (2 millimeters to 7.5 centimeters) in diameter.
An individual piece is a pebble.

Gravelly soil material. Material that is 15 to 50 percent,
by volume, rounded or angular rock fragments, not
prominently flattened, up to 3 inches (7.5
centimeters) in diameter.

Hemic soil material (mucky peat). Organic soil material
intermediate in degree of decomposition between
the less decomposed fibric and the more
decomposed sapric material.

Horizon, soil. A layer of soil, approximately parallel to
the surface, having distinct characteristics produced
by soil-forming processes. In the identification of soil
horizons, an upper case letter reprasents the major
horizons. Numbers or lower case letters that follow
represent subdivisions of the major horizons. An
explanation of the subdivisions is given in the Soif
Survey Manual. The major horizons of mineral soil
are as follows:

O horizon.—An organic layer of fresh and decaying
plant residue at the surface of a mineral soil.

A horizon.—The mineral horizon at or near the
surface in which an accumulation of humified
organic matter is mixed with the mineral material.
Also, a plowed surface horizon, most of which was
originally part of a B horizon.

B horizon.—The mineral horizon below an A horizon.
The B horizon is in part a layer of fransition from the
overlying A to the underlying C horizon. The B
horizon also has distinctive characteristics such as
(1) accumulation of clay, sesquioxides, humus, cr a
combination of these; (2) prismatic or blocky
structure; (3) redder or browner colors than those in
the A horizon; or (4) a combination of these. The
combined A and B horizons are generally called the
solum, or true sail. If a soil does not have a B
horizon, the A horizon alone is the solum.

C horizon.—The mineral horizon or layer, excluding
indurated bedrock, that is litile affected by soil-
forming processes and does not have the properties
typical of the A or B horizon. The material of a C
horizon may be either like or unlike that in which the
solum formed. If the material is known to differ from
that in the solum, the Roman numeral |l precedes
the letter C.

A fayer.—Consolidated rock beneath the soil. The
rock commonly underlies a C horizon, but can be
directly below an A ar a B horizon.

Humus. The well decomposed, more or less stable pant
of the organic matter in mineral soils.
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Infiltration. The downward entry of water into the
immediate surface of soil or other material, as
contrasted with percolation, which is movement of
water through soil layers or material.

Irrigation. Application of water to soils to assist in
production of crops. Methods of irrigation are—
Border.—Water is applied at the upper end of a strip
in which the lateral flow of water is controlled by
small earth ridges called border dikes, or borders.
Basin.—Water is applied rapidly to nearly level
plains surrounded by levees or dikes.

Controfled flooding —Water is released at intervals
from closely spaced field ditches and distributed
uniformly over the field.

Corrugation.—Water is applied to small, closely
spaced furrows or ditches in fields of close-growing
crops or in orchards so that it flows in only one
direction.

Drip (or trickle).—Water is applied slowly and under
low pressure to the surface of the soil or into the
soil through such applicators as emitters, porous
tubing, or perforated pipe.

Furrow.—Water is applied in small ditches made by
cultivation implements. Furrows are used for tree
and row crops.

Sprinkler. —Water is sprayed over the soil surface
through pipes or nozzles from a pressure system.
Subirrigation.—Water is applied in open ditches or
tite lines until the water table is raised enough to wet
the soil.

Wild flooding.—Water, released at high points, is
ailowed to flow ont¢ an area without contralled
distribution.

Kame (geology). An irregular, short ridge or hill of
stratified glacial drift.

Lacustrine deposit (geology). Material deposited in lake
water and exposed when the water level is lowered
or the elevation of the land is raised.

Liquid limit. The moisture content at which the soil
passes from a plastic to a liquid state.

Loam. Soil material that is 7 to 27 percent clay particles,
28 to 50 percent silt particles, and less than 52
percent sand particles.

Loess. Fine grained material, dominantly of silt-sized
particles, deposited by wind.

Low strength. The soil is not strong enough to support
loads.

Medium textured soil. Very fine sandy loam, loam, silt
loam, or silt.

Mineral soil. Scil that is mainly mineral material and low
in organic material. Its bulk density is more than that
of organic soil.

Minimum tillage. Only the tillage essential to crop
production and prevention of soil damage.

Maoderately coarse textured soil. Sandy loam and fine
sandy loam.

Moderately fine textured soil. Clay loam, sandy clay
loam, and silty clay loam.,

Soil survey

Morphology, soil. The physical makeup of the soil,
including the texture, structure, porosity,
consistence, color, and other physical, mineral, and
biclogical properties of the various horizons, and the
thickness and arrangement of those horizons in the
sail profile.

Mottling, soil. Irregular spots of different colors that vary
in number and size. Mottling generally indicates poor
aeration and impeded drainage. Descriptive terms
are as follows: abundance—few, cormmon, and
many; size—fine, medium, and coarse; and
contrast—faint, distinct, and prominent. The size
measurements are of the diameter along the
greatast dimension. Fine indicates less than 5
millimeters (about 0.2 inch); medium, from 5 to 15
millimeters (about 0.2 to 0.6 inch); and coarse, more
than 15 millimeters {(about 0.6 inch).

Muck. Dark colored, finely divided, well decomposed
organic soil material. (See Sapric soil material.)
Munsell notation. A designation of color by degrees of
the three simple variables—hue, value, and chroma.

For example, a notation of 10YR 6/4 is a color of
10¥YR hue, value of 8, and chroma of 4.

Neutral soil. A soil having a pH value between 6.6 and
7.3. (See Reaction, soil.)

Nutrient, plant. Any element taken in by a plant
essential to its growth. Plant nutrients are mainly
nitrogen, phosphorus, potassium, calcium,
magnesium, sulfur, iron, manganese, copper, boron,
and zinc obtained from the soil and carbon,
hydrogen, and oxygen obtained from the air and
water.

Organic matter. Plant and animal residue in the soil in
various stages of decomposition.

Outwash, glacial. Stratified sand and gravel produced
by glaciers and carried, sorted, and deposited by
glacial melt water.

Outwash plain. A landform of mainly sandy or coarse
textured material of glaciofluvial origin. An outwash
piain is commonly smooth; where pitted, it is
generally fow in relief.

Parent material. The unconsolidated organic and
mineral material in which soil forms.

Peat. Unconsolidated material, largely undecomposed
organic matter, that has accumulated under excess
moisture. (See Fibric soil material.)

Ped. An individual natural soil aggregate, such as a
granule, a prism, or a block.

Pedon. The smallest volume that can be called “a soil.”
A pedon is three dimensicnal and large enough to
permit study of all horizons. Its area ranges from
about 10 to 100 square feet (1 square meter to 10
square meters), depending on the variability of the
soil.

Percolation. The downward movement of water through
the soil.

Percs slowly (in tables). The slow movement of water
through the soil adversely affecting the specified
use.
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Permeability. The quality of the soil that enables water
to move downward through the profile. Permeability
is measured as the number of inches per hour that
water moves downward through the saturated soil.
Terms descnblng permeablllty are:

Very slow... ..less than 0.06 inch
Slow,.. ... 0.06 to 0.20 inch
Moderately slow ..0.2 to 0.6 inch
Moderate.... . 0 6 mch to 2.0 inches
Modefately rapad ...... ...2.0 to 6.0 inches
Rapid.... cerennne. B.0 1O 20 inches
Very rapld more than 20 inches

Phase, soil. A subdwnsnon of a so:l series based on
features that affect its use and management. For
example, slops, stoniness, and thickness.

PH value. A numerical designation of acidity and
alkalinity in soil. {(See Reaction, soil.)

Piping (in tables). Formation of subsurface tunnels or
pipelike cavities by water moving through the soil.

Plasticity index. The numerical difference between the
liquid limit and the plastic limit; the range of moisture
content within which the soil remains plastic.

Plastic limit. The moisture content at which a sail
changes from semisolid to plastic.

Poorly graded. Refers to a coarse grained soil or soil
material consisting mainly of particles of nearly the
same size. Because there is little difference in size
of the particles, density can be increased only
slightty by compaction.

Poor outlets (in tables). Refers to areas where surface
or subsurface drainage outlets are difficult or
expensive to install.

Productivity, soil. The capability of a soil for producing
a specified plant or sequence of plants under
specific management.

Profile, soil. A vertical section of the soil extending
through all its horizons and into the parent material.

Reaction, soil. A measure of acidity or alkalinity of a
soil, expressed in pH values. A soil that tests to pH
7.0 is described as precisely neutral in reaction
because it is neither acid nor alkaline. The degree of
acidity or alkalinity is expressed as—

pH
Extremely agid.........ccooeevi e seenen, BEIOW 4.5
Yery strongly acid. 451050
Strongly acid.............. -...B.110 55
Medium acid...... ...5.61t06.0
Slightly acid....... 6.1 t0 6.5
Neutral... ettt 6.6 t0 7.3
Mildly alkalme ..... 741078
Maderately alkalune ...... 791084
Strongly alkaline... .8.5t0 8.0

o 91 and higher

Relief. The elevations or lnequalmes of a land surface,
considered collectively.

Rock fragments. Rock or mineral fragments having a
diameter of 2 miilimeters or more; for example,
pebbles, cobbles, stones, and bouiders.

Rooting depth (in tables). Shallow root zone. The soil is
shallow over a layer that greatly restricts roots.

Very strongly alkalme i
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Runoff. The precipitation discharged into stream
channels from an area. The water that flows off the
surface of the land without sinking into the soil is
called surface runcff. Water that enters the sail
before reaching surface streams is called ground-
water runoff or seepage flow from ground water.

Sand. As a soil separate, individual rock or mineral
fragments from 0.05 millimeter to 2.0 millimeters in
diameter. Most sand grains consist of quartz. As a
soil textural class, a sail that is 85 percent or more
sand and not more than 10 percent clay.

Sapric soil material (muck). The most highly
decomposed of all organic soil material. Muck has
the ieast amount of plant fiber, the highest buik
density, and the lowest water content at saturation
of all organic soil material.

Seepage (in tables). The movement of water through the
soil. Seepage adversely affects the specified use.

Series, soll. A group of soils that have profiles that are
almost alike, except for differences in texture of the
surface layer or of the underlying material. All the
soils of a series have horizons that are similar in
composition, thickness, and arrangement.

Shrink-swell. The shrinking of soil when dry and the
swelling when wet. Shrinking and swelling can
damage roads, dams, building foundations, and
other structures. It can alsc damage plant roots.

Silt. As a soil separate, individual mineral particles that
range in diameter from the upper limit of clay (0.002
millimeter} to the lower limit of very fine sand (0.05
millimeter). As a soil textural class, soil that is 80
percent or more silt and less than 12 percent clay.

Slope. The inclination of the land surface from the
horizontal. Percentage of slope is the vertical
distance divided by horizontal distance, then
multiplied by 100. Thus, a slope of 20 percent is a
drop of 20 feet in 100 feet of horizontal distance.

Slow refill (in tables). The slow filling of ponds, resulting
from restricted permeability in the soil.

Soil. A natural, three-dimensional body at the earth’s
surface. It is capable of supporting plants and has
properties resulting from the integrated effect of
climate and living matter acting on earthy parent
material, as conditioned by relief over periods of
time.

Saoil separates. Mineral particles less than 2 mm in
equivalent diameter and ranging between specified
size limits. The names and sizes of separates
recognized in the United States are as follows:

Mittime-
ters

Very coarse sand.......oeveesccessrneeeeen. 2.0 10 1.0
Coarse sand............ wrremreinneenne 1.0 10 0.5
Medium sand...........connnnn 0510 0.25
Fine sand.........c...c....... e 0.25 10 010
Very fine sand.............ceivin s .. 0.10 10 0.08
Silt... . 0.05 to 0.002
Clay R Iess than 0.002

Solum. The upper part of a sonl proﬂle above the C
horizon, in which the processes of soil formation are
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active. The sofum in soil consists of the A and B
horizons. Generally, the characteristics of the
material in these horizons are unlike those of the
underlying material. The living roots and plant and
animal activities are largely confined to the solum.

Stones. Rock fragments 10 to 24 inches (25 to 60
centimeters) in diameter.

Structure, soil. The arrangement of primary soil
particles into compound particles or aggregates. The
principal forms of seil structure are—p/aty
{laminated), prismatic (vertical axis of aggregates
longer than horizontal), cofumnar (prisms with
rounded tops), blocky (angular or subangular), and
granular. Structureless soils are either single grain
(each grain by itself, as in dune sand) or massive
{the particies adhering without any reqular cleavage,
as in many hardpans).

Stubble mulch. Stubble or other crop residue left on the
soil or partly worked into the soil. It protects the sail
from wind and water erosion after harvest, during
preparation of a seedbed for the next crop, and
during the early growing period of the new crop.

Subsoil. Technically, the B horizon; roughly, the part of
the solum below plow depth.

Substratum. The part of the soil below the solum.

Subsurface layer. Technically, the A2 horizon. Generally
refers to a leached horizon lighter in color and lower
in content of organic matter than the overlying
surface layer.

Surface layer. The soil ordinarily moved in tillage, orits
equivalent in uncultivated soil, ranging in depth from
4 to 10 inches (10 to 25 centimeters). Frequently
designated as the “plow layer,” or the “Ap horizon.”

Taxadjuncts. Scils that cannot be classified in a series
recognized in the classification system. Such soils
are named for a series they strongly resemble and
are designated as taxadjuncts to that series
because they differ in ways too small to be of
consequence in interpreting their use and behavior.

Terrace. An embankment, or ridge, constructed across
sloping soils on the contour or at a slight angle to
the contour. The terrace intercepts surface runoff so

that water soaks into the soil or flows slowly to a
prepared outlet. A terrace in a field is generally built
s0 that the field can be farmed. A terrace intended
mainly for drainage has a deep channel that is
maintained in permanent sod.

Terrace (geologic). An old alluvial plain, ordinarily flat or
undulating, bordering a river, a lake, or the sea.
Texture, soil. The relative proportions of sand, silt, and
clay particles in a mass of soil. The basic textural
classes, in order of increasing proportion of fine

particles, are sand, loamy sand, sandy loam, joam,
silt loam, sift, sandy clay loam, clay loam, sifty clay
lfoam, sandy clay, silty clay, and clay. The sand,
loamy sand, and sandy loam classes may be further
divided by specifying “‘coarse,” “fine,” or “very
fine.”

Thin layer (in tables). Otherwise suitable soil material
too thin for the specified use.

Till plain. An extensive flat to undulating area undertain
by glacial till.

Tilth, soil. The physical condition of the soil as related
to tillage, seedbed preparation, seedling emergence,
and root penetration.

Toe slope. The cutermost inclined surface at the base
of a hill; part of a foot slope.

Topsoil. The upper part of the soil, which is the most
favorable material for plant growth. It is ordinarily
rich in organic matter and is used to topdress
roadbanks, lawns, and land affected by mining.

Upland (geclogy). Land at a higher elevation, in general,
than the alluvial plain or stream terrace; land above
the lowlands along streams.

Weathering. All physical and chemical changes
produced in rocks or other deposits at or near the
earth's surface by atmospheric agents. These
changes result in disintegration and decomposition
of the material.

Well graded. Refers to soil material consisting of coarse
grained particles that are well distributed over a wide
range in size or diameter. Such soil normally can be
easily increased in density and bearing properties by
compaction. Contrasts with poorly graded soil.
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TABLE 1.J/--TEMPERATURE AND PRECIPITATION

[Recorded in the pericd 1951-75 at Frankfort, Indianal
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