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

Major fieldwork for this soil survey was performed in the period 1968-1977.
Soil names and descriptions were approved in 1977. Unless otherwise
indicated, statements in this publication refer to conditions in the survey area in
1977. This survey was made cooperatively by the Soil Conservation Service,
the Kentucky Department for Natural Resources and Environmental Protection,
and the Kentucky Agricultural Experiment Station. It is part of the technical
assistance furnished to the Bourbon and Nicholas Counties Conservation
Districts.

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

Cover: Pasture and horse training barn in an area of Lowell silt loam, 2 to 6
percent slopes.
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This soil survey contains information that can be used in land-planning
programs in Bourbon and Nicholas Counties. It contains predictions of soil
behavior for selected land uses. The survey also highlights limitations and
hazards inherent in the soil, improvements needed to overcome the limitations,
and the impact of selected land uses on the environment.

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

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

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

Gien E. Murray
State Conservationist
Soil Conservation Service

vii
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Kentucky Department for Natural Resources and Environmental Protection

and Kentucky Agricultural Experiment Station

BOURBON and NICHOLAS COUNTIES are in the
Bluegrass Physiographic Region. Bourbon County is in
the central part of Kentucky. Paris, the county seat, has
a population of about 7,300. The population of the
county is about 18,700 (4). Bourbon County has a total
area of 192,000 acres, or 300 square miles. The
topography is dominantly undulating to rolling and hilly
and is dissected by many small streams. Elevation
ranges from about 725 to 1,040 feet and averages 880
feet (5).

Nicholas County is in the north-central part of
Kentucky. Carlisle, the county seat, has a population of
about 1,629. The population of the county is about
6,800. Nicholas County has a total area of 130,560
acres, or 204 square miles. It is dominantly rolling to
steep and is dissected by many small streams. The
Licking River is the largest stream. It is on the
northeastern boundary. Elevation ranges from about 590
to 1,065 feet (5).

general nature of the survey area

This section gives general information about the
survey area. It discusses climate; physiography, geology,
relief, and drainage; water resources; farming; and the
history and settlement of the area.

climate

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

In Bourbon and Nicholas Counties, summers are hot
and winters are moderately cold. Rains are fairly heavy
and well distributed throughout the year. Snow falls

nearly every winter, but the snow cover usually lasts only
a few days.

Table 1 gives data on temperature and precipitation
for the survey area, as recorded at Cynthiana, Kentucky,
for the period 1952 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.

In winter the average temperature is 32 degrees F,
and the average daily minimum temperature is 22
degrees. The lowest temperature on record, which
occurred at Cynthiana on January 28, 1963, is -34
degrees. In summer the average temperature is 72
degrees, and the average daily maximum temperature is
86 degrees. The highest recorded temperature, which
occurred on July 27, 1952, is 105 degrees.

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

Of the total annual precipitation, about 24 inches, or
nearly 55 percent, usually falls in April through
September. The growing season for most crops falls
within this period. In 2 years out of 10, the rainfall in April
through September is less than 21 inches. The heaviest
1-day rainfall during the period of record was 4.17 inches
at Cynthiana on September 1, 1965. Thunderstorms
occur on about 50 days each year, and most occur in
summer.

Average seasonal snowfall is 18 inches. The greatest
snow depth at any one time during the period of record



was 18 inches. On the average, 8 days have at least 1
inch of snow on the ground, but the number of such
days varies greatly from year to year.

The average relative humidity in midafternoon is about
60 percent. Humidity is higher at night, and the average
at dawn is about 80 percent. The sun shines 70 percent
of the time possible in summer and 40 percent in winter.
The prevailing wind is from the southwest. Average
windspeed is highest, 12 miles per hour, in March.

physiography, geology, relief, and
drainage

Bourbon County is located mainly in the Inner
Bluegrass Physiographic Region of Kentucky. The
topography for the most part is smoothly undulating to
rolling uplands, but there are steep hills east of North
Middletown and along the major streams in the eastern
and northern parts of the county. The county is drained
by the South Fork of the Licking River and its tributaries.

The soils on uplands formed in material that derived
from sedimentary rock of the Ordovician period (5). The
soils in the central and western parts of the county are
underlain by nearly level, thick-bedded limestone of the
Lexington Formation (fig. 1). Soils in most other parts
of the county are underlain by thin-bedded limestone of
the Cynthiana Formation. In an area east of North
Middletown, in the hills of the Bluegrass Physiographic
Region, the soils are underlain by thin-bedded limestone,
siltstone, and calcareous shale of the Kope and Clays
Ferry Formation. That area is higher in elevation than
other parts of the county.

Nicholas County is dominantly in the hills of the
Bluegrass Physiographic Region. The topography is hilly.
Long, narrow ridges and steep hmsudes are dissected by
many steep, V-shaped dramageways Eden soils, by far,
are the dominant soils. They are on the narrow ridges
and hillsides. The Eden soils are underlain by nearly
level, thin-bedded limestone, siltstone, and calcareous
shale.

The western and southern parts of the county are
mostly in the Outer Bluegrass Physiographic Region. The
soils there are undulating to rolling and steep. They are
underlain by nearly level bedded limestone interbedded
with shale or siltstone and shale. Faywood, Cynthiana,
and Eden soils are dominant.

In a small area in the Inner Bluegrass Physiographic
Region south of Headquarters and near the Bourbon
County line, the soils are undulating to hilly and are
underlain by nearly level bedded limestone interbedded
with shale. Lowell, Faywood, and Maury soils are the
dominant soils.

The Licking River runs along the northeastern
boundary of Nicholas County adjacent to Robertson and
Fleming Counties. The soils on the broad terraces and
flood plains along the river formed in alluvium. Flooding
is common along most streams.

Soil survey

Figure 1.—Massive limestone underlies McAfee soils.

water resources

The areas west and south of Paris in Bourbon County
have well water. Townsend, Cooper, Stoner, Houston,
Green, and Strodes Creeks and the South Licking River
drain those areas. There are several private lakes, farm
ponds, and springs in that part of Bourbon County. Each
farm has its own water system, except in the vicinity of
Centerville and in an area along the Lexington-Paris
Road. Those areas are serviced by public water lines.
The city of Paris gets its water from Stoner Creek.
Millersburg and North Middletown have small local water
systems. The streams that are a source of water are
small, and severe drought can endanger the water
supply. There are several wells in this part of the county,
but the water is generally hard, salty, or high in hydrogen
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sulfide. These wells produce 100 to more than 500
gallons of water per day (77).

Areas north and east of Paris have few successful
wells. The farm ponds and reservoirs are generally small,
and many leak and go dry in long periods of drought.
The limestone bedrock in some of these areas is
cavernous, and sinkholes are on the surface. Cisterns
are used to store water for domestic and livestock use.

Nicholas County is dominantly hilly and dissected by
many small streams and steep valleys. Hinkston Creek
divides Bourbon and Nicholas Counties on the southwest
and south. The Licking River, which is the largest stream
in the county, is on the northern boundary adjacent to
Robertson County and on the eastern boundary adjacent
to Fleming County. Carlisle has two small reservoirs that
supply the town’s water. Carnico Lake, which has a
surface area of about 70 acres, is used mainly for
recreation. The hilly area of Nicholas County is a poor
risk for good wells, but there are some good wells along
the larger streams. Many small ponds on ridgetops leak
and go dry during long periods of drought. Good springs
are also scarce.

farming

Bourbon and Nicholas Counties are dominantly
agricultural. In 1974, according to the Census of
Agriculture of that year (70), there were about 945 farms
in Bourbon County, and the average size of a farm was
197 acres. Farms took up 97 percent of the land in the
county. In 1974, there were 698 farms in Nicholas
County, and the average size of a farm was 162 acres.
Farms took up 86.5 percent of Nicholas County.

In Bourbon County, the income from livestock is
slightly larger than that from crops, but in Nicholas
County more than 60 percent of farm income is derived
from crops (70). Tobacco, corn, soybeans, small grain,
hay, and pasture are the main crops. The livestock
consists of horses, beef cattle, sheep, and a small
number of dairy cattle. Thoroughbred race horse
production is a big business in Bourbon County and in
parts of Nicholas County.

history and settiement

Before 1776, Kentucky was a part of Fincastie County,
Virginia. In 1776, the Virginia Legislature divided
Fincastle County and called one part of the area
Kentucky County. In 1780, Kentucky County was divided
into Jefferson, Lincoln, and Fayette Counties. In 1785,
the northeastern part of Fayette County became
Bourbon County. It extended on the northeast to what is
now Maysville on the Ohio River. In 1792, Kentucky
became a state, and Bourbon County was one of the
nine counties that made up the state.

The first settlement in Bourbon County was called
Hopewell. It was an important rest stop between
Lexington and Limestone (now Maysville). There were

some very good springs at that site. Hopewell was later
called Bourbontown by the settlers, who were of French
ancestry. In 1790, Bourbontown was renamed Paris. The
first turnpike in the state connected Lexington, Paris, and
Maysville.

Whiskey and tobacco were important commodities in
early commerce. They were taken to New Orleans by
way of the Ohio River.

Nicholas County was formed in 1799 from parts of
Bourbon and Mason Counties. Nicholas County
contributed 25,000 acres to the making of Robertson
County in 1867 (6).

Blue Lick Springs was discovered by a survey party in
1789. It was an important salt-producing site for many
years. By 1845, it had become an important health
resort, and there were hotel accommodations for about
600 people. The water was bottled and shipped to most
of the states and several foreign countries. The main
hotel burned in 1862 and was never rebuilt (6).

The first county seat was Blue Lick Springs, on the
main road between Lexington and Maysville. The county
seat was relocated several times before 1816, when
Carlisle was chosen as the permanent county seat.

how this survey was made

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

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

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

While a soil survey is in progress, samples of some
soils are taken for laboratory measurements and for
engineering tests. All soils are field tested to determine
their characteristics. Interpretations of those
characteristics may be modified during the survey. Data
are assembled from other sources, such as test results,



records, field experience, and state and local specialists. on aerial photographs and when the laboratory data and
For example, data on crop yields under defined other data have been assembled. The mass of detailed
management are assembled from farm records and from information then needs to be organized so that it can be
field or plot experiments on the same kinds of soil. used by farmers, woodland managers, engineers,

But only part of a soil survey is done when the soils planners, developers and builders, home buyers, and

have been named, described, interpreted, and delineated 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 unique natural landscape. Typically, a map
unit consists of one or more major soils and some minor
soils. It is named for the major soils. The soils making up
one unit can occur in other units but in a different
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. In the descriptions that
follow, the suitability of the soils in each map unit is
given for cultivated crops, specialty crops, woodland,
urban uses, and recreation 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. Extensive recreation areas are those used for
nature study and as wilderness.

descriptions of the soils in Bourbon
County

1. Lowell-Faywood

Gently sloping to moderately steep, deep and
moderately deep, well drained soils that have a
dominantly clayey subsoil; on ridges and hillsides

This map unit consists of gently sloping soils on long,
moderately broad to broad ridges and sloping to
moderately steep soils on hillsides that are dissected by

e

many small streams and drainageways. The moderately
steep soils are near streams and drainageways. The
major soils formed in material that weathered from
limestone and interbedded shale. Soils that formed in
alluvium are in long, narrow areas along streams and
drainageways.

This map unit makes up about 21 percent of Bourbon
County. About 60 percent of the map unit is Lowell soils,
18 percent is Faywood soils, and 22 percent is minor
soils.

Lowell soils are on broad ridges and upper side
slopes. Faywood soils are on hillsides below Lowell soils.
Faywood soils have a silt loam to silty clay loam surface
layer, and Lowell soils have a silt loam surface layer.
Both of these soils have a clayey subsoil that is
moderately slow or slow in permeability. Lowell soils are
deep to bedrock, and Faywood soils are moderately
deep.

The minor soils are Lowell Variant, Nicholson, Maury,
McAfee, Fairmount, and Cynthiana soils on uplands,
Lawrence and Otwell soils on stream terraces, and
Nolin, Lindside, Newark, and Dunning soils on flood
plains.

The soils making up this map unit are used mainly for
pasture, hay, and cultivated crops. In a few steep areas
along roads and streams, the soils remain in woodland.

The soils are suited to cultivated farm crops, but
measures to control erosion are necessary. The main
limitations are steepness of slopes, the risk of erosion,
and, in Faywood soils, limited depth for root growth. The
soils are suited to pasture and hay crops.

The soils are suited to specialty crops. The deep, well
drained Lowell soils are best suited to vegetable,
nursery, and fruit crops. The clayey subsoil restricts
growth of root crops. Control of erosion is difficult where
the soils are sloping or moderately steep.

The soils are suited to use as woodland. The hazard
of erosion, equipment limitations, and control of
competing plants are the main concerns in management.

The soils are suited to most urban and intensive
recreation uses. The moderately slow or slow
permeability of the clayey subsoil, the moderate depth of
Faywood soils to bedrock, and the steepness of slopes
are the main limitations. The broad areas of gently
sloping Lowell soils are best suited to urban and
intensive recreation uses.



2. Maury-McAfee-Lowell

Nearly level to moderately steep, deep and moderately
deep, well drained soils that have a dominantly clayey
subsoil; on ridges and hillsides

This map unit consists of nearly level to gently sloping
soils on long, broad ridges and sloping to moderately
steep soils in moderately broad to narrow areas around
sinkholes and along drainageways. The moderately
steep soils are near streams and drainageways. Most
areas of this unit are drained by streams, and some
areas are drained by small limestone sinkholes. Karst
topography and sinkholes are common. The major soils
formed in material that weathered mainly from
phosphatic limestone. Soils that formed in alluvium are in
long, narrow areas along streams and drainageways.

This map unit (fig. 2) makes up about 28 percent of
Bourbon County. About 49 percent of the map unit is
Maury soils, 24 percent is McAfee soils, 9 percent is
Lowell soils, and 18 percent is minor soils.

Soil survey

Maury and Lowell soils are on broad, gently sloping to
sloping ridges. McAfee soils are on narrow ridgetops and
upper hillsides. All of these soils have a silt loam surface
layer and a dominantly clayey subsoil. Permeability is
moderately show in McAfee and Lowell soils and
moderate or moderately rapid in Maury soils. Maury and
Lowell soils are deep to bedrock, and McAfee soils are
moderately deep.

The minor soils are Faywood, Lowell Variant, and
Fairmount soils on uplands, Nolin, Lindside, and Dunning
soils on the flood plains, and Elk soils on stream
terraces.

The soils making up this map unit are mainly used for
cultivated crops, hay, and pasture. Cultivated crops are
grown mostly on Maury and Lowell soils. These upland
soils are the most productive in the county. The soils
remain in trees in only a few areas. Many large horse
farms and the city of Paris are in the areas of this map
unit.

The soils are well suited to cuitivated farm crops, but
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Figure 2.—Typical pattern of soils and parent material in the Maury-McAfee-Lowell map unit.
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Figure 3.—Typical pattern of soils and parent material in the Lowell-Faywood-Cynthiana map unit.

measures to control erosion are necessary. The risk of
erosion, steepness of slopes, and limited depth for root
growth in McAfee soils limit their use for cultivated crops.
The soils are well suited to pasture and hay crops.

The soils are suited to most specialty crops. The
clayey subsoil restricts the growth of root crops.

The soils are well suited to use as woodland. Control
of competing plants is the main concern in management.
The soils are well suited to most urban uses and to

intensive recreation uses. The main limitations are
moderate depth to rock in McAfee soils, moderately slow
permeability of the subsoil in Lowell and McAfee soils,
the moderate shrink-swell potential of Lowell and
McAfee soils, and steepness of slopes.

3. Lowell-Faywood-Cynthiana

Gently sloping to steep, deep to shallow, well drained to
somewhat excessively drained soils that have a
dominantly clayey subsoil; on ridges and hillsides

This map unit consists of gently sloping soils on long,
moderately broad ridges and sloping to steep soils on
hillsides that are dissected by many small streams and
drainageways. The steeper soils are near major streams
and drainageways and are dominantly moderately deep
or shallow; they are rocky in some areas. The major soils
formed in material that weathered from limestone and
interbedded shale. Soils that formed in alluvium are in
long, narrow areas along the major streams.

This map unit makes up about 33 percent of Bourbon
County. About 38 percent of the map unit is Lowell soils,
37 percent is Faywood soils, 5 percent is Cynthiana
soils, and the remaining 20 percent is minor soils (fig. 3).

Lowell soils are on the broader ridges and upper side
slopes. Faywood soils are on narrow ridges and upper
side slopes. Cynthiana soils are on hillsides below Lowell
and Faywood soils.

Lowell soils have a silt loam surface layer, and
Faywood soils have a silt loam or silty clay loam surface
layer. Lowell and Faywood soils have a clayey subsoil.



Lowell soils are deep and Faywood soils are moderately
deep to bedrock. Permeability is moderately slow or slow
in Faywood soils and moderately slow in Lowell soils.
Cynthiana soils are flaggy and clayey throughout the
profile. They are shallow to bedrock and have
moderately slow permeability. Flagstones and outcrops
of rock are common in Cynthiana soils.

The minor soils are Maury and Fairmount soils on
uplands, Elk soils on stream terraces, and Nolin,
Lindside, Newark, and Dunning soils on flood plains.

The soils making up this map unit are used for
pasture, hay, and cultivated crops. Pasture is by far the
main use. In a few areas the soils remain in woodland.
Many large farms and the towns of Millersburg, Ruddles
Mill, Spears Mill, and North Middletown are in areas of
this map unit.

The soils are suited to cultivated crops; however,
measures to control erosion are necessary. Steepness
of slopes, risk of soil erosion, limited depth for root
growth in the Faywood and Cynthiana soils, and a clayey
subsoil are the main limitations for cultivated crops. The
soils are suited to pasture and hay crops.

The soils are poorly suited to most specialty crops.
The main limitations are steepness of slopes, limited
depth for root growth in Faywood and Cynthiana soils,
risk of soil erosion, and a clayey subsoil. The clayey
subsoil limits the use of these soils for root crops. Lowell
and Faywood soils, where they are gently sloping, are
suited to some vegetable crops and to orchards and
vineyards.

The soils in this map unit are suited to use as
woodland. Limitations in the use of equipment, the
hazard of erosion, and plant competition are the main
concerns in management.

The soils are suited to most urban uses and intensive
recreation uses. Steepness of slopes, depth to rock in
Faywood and Cynthiana soils, moderately slow or slow
permeability of the clayey subsoil, and the shrink-swell
potential are the main limitations.

4, Faywood-McAfee-Cynthiana

Dominantly sloping to steep, moderately deep to shallow,
well drained to somewhat excessively drained soils that
have a dominantly clayey subsoil; on narrow ridges and
hillsides

This map unit consists of sloping to steep soils on
narrow ridges and hillsides that are dissected by many
small streams and drainageways. In a few areas the
soils on ridges are gently sloping. The steeper areas are
near major streams and are more shallow and rocky.
The major soils formed in material that weathered from
limestone and thin interbedded shale. Soils that formed
in alluvium are in long, narrow areas along the major
streams.

This map unit makes up about 2 percent of Bourbon
County. About 49 percent of the unit is Faywood soils,

Soil survey

16 percent is McAfee soils, 10 percent is Cynthiana
soils, and the remaining 25 percent is minor soils.

Faywood and McAfee soils are on narrow ridges and
upper side slopes. Cynthiana soils are on hillsides. The
surface layer of all three soils is mostly silty clay loam,
and the subsoil is dominantly clayey. Flagstones and
rock outcrops are common in Cynthiana soils. Faywood
and McAfee soils are moderately deep to bedrock, and
Cynthiana soils are shallow. Permeability of Cynthiana
and McAfee soils is moderately slow, and that of
Faywood soils is moderately slow or slow.

The minor soils are Lowell and Maury soils on ridges,
Eden and Fairmount soils on hillsides, Elk soils on
stream terraces, and Nolin soils on fiood plains.

The soils making up this map unit are used mainly for
pasture and hay, to which they are suited. The soils are
poorly suited to cultivated crops, most specialty crops,
urban uses, and intensive recreation uses. Depth to rock
and steepness of siopes are the main limitations of
these soils for these uses. The risk of soil erosion,
droughtiness, and coarse fragments also limit the use of
the soils for cultivated crops and most specialty crops.
The shrink-swell potential and moderately slow or slow
permeability of the clayey subsoil additionally limit the
use of the soils for urban and recreation development.

The soils are suited to use as woodland. Restricted
use of equipment, the hazard of erosion, plant
competition, and seedling mortality are the main
concerns in management.

5. Faywood-Eden-Cynthiana

Sloping to steep, moderately deep to shallow, well
drained to somewhat excessively drained soils that have
a dominantly clayey subsoil and in places a clayey and
flaggy subsoil; on narrow ridges and hillsides

This map unit consists of dominantly sloping to
moderately steep soils on narrow ridges and moderately
steep and steep soils on hillsides that are dissected by
many small streams and drainageways. The moderately
steep and steep soils are more shallow, rocky and
eroded. The major soils formed in material that
weathered from limestone and interbedded siltstone and
calcareous shale. Soils that formed in alluvium are in
long, narrow areas along the major streams.

This map unit makes up about 8 percent of Bourbon
County. About 50 percent of the map unit is Faywood
soils, 23 percent is Eden soils, 5 percent is Cynthiana
soils, and the remaining 22 percent is minor soils.

Faywood soils are on ridges and to a lesser extent on
upper side slopes. Eden and Cynthiana soils are on
hillsides. Faywood soils have a silt loam surface layer
and a dominantly clayey subsoil. Eden soils have a silty
clay loam or flaggy silty clay surface layer and a clayey
subsoil. Cynthiana soils have a silty clay loam surface
layer and a flaggy clayey subsoil. Flagstones and
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outcrops of rock are common in Cynthiana soils.
Faywood and Eden soils are moderately deep to
bedrock, and Cynthiana soils are shallow to bedrock.
Faywood and Cynthiana soils have moderately slow or
slow permeability, and Eden soils have slow
permeability.

The minor soils are Lowell, McAfee, and Fairmount
soils on uplands, Elk soils on stream terraces, and Nolin
and Lindside soils on flood plains.

The soils making up this map unit are mainly used for
pasture. Most of the minor soils on terraces and bottoms
are used for continuous cultivated crops.

The soils are poorly suited to cultivated farm crops
and specialty crops. Steepness of slopes, limited depth
for root growth, the risk of erosion, droughtiness, and the
clayey subsoil are the main limitations. The soils are
suited to pasture and hay crops.

The soils are suited to use as woodland. Restricted
use of equipment, seedling mortality, the hazard of
erosion, and plant competition are the main limitations.

The soils are poorly suited to urban uses and to
intensive recreation uses. Steepness of slopes, slow or
moderately slow permeability, the shrink-swell potential,
the clayey subsoil, and depth to bedrock are the main
limitations.

6. Nolin-Elk-Lindside

Nearly level to sloping, deep, well drained to moderately
well drained soils that have a loamy subsoil; on stream
terraces and flood plains

This map unit consists of nearly level to sloping soils
in narrow to broad areas on stream terraces and flood
plains along the major streams. The soils formed in
alluvium that derived from limestone, shale, and
siltstone.

This map unit makes up about 8 percent of Bourbon
County. About 40 percent of the map unit is Nolin soils,
23 percent is Elk soils, 12 percent is Lindside soils, and
25 percent is minor soils.

Nolin and Lindside soils are on narrow to moderately
broad flood plains. Elk soils are on narrow to broad
stream terraces. Nolin soils are deep, well drained,
loamy soils. Lindside soils are deep, moderately well
drained, loamy soils. Nolin and Lindside soils are subject
to flooding during winter and early in spring. They are
rarely flooded in summer and fall. Nolin and Lindside
soils have moderate permeability. Elk soils are deep, well
drained, loamy, and moderately permeable. They are on
higher elevations than Nolin and Lindside soils, but in
some areas they are subject to rare flooding.

The minor soils are Dunning and Newark soils on flood
plains and Lawrence and Otwell soils on stream
terraces.

The soils making up this map unit are used mainly for
cultivated farm crops, hay, and pasture. The soils are
well suited to these uses. The main limitations are small
wet or seepage areas, small oddly shaped areas that are

not economical for equipment operation, the hazard of
erosion on Elk soils, and flooding in winter and early in
spring.

The soils are suited to specialty crops. They are
especially well suited to warm-season vegetables. The
main limitations are the moderate wetness of Lindside
soils, the hazard of flooding, poor air drainage, and the
threat of frost late in spring and early in fall.

The soils are well suited to use as woodland, but in
most places the soils are farmed. Competition of
undesirable plants is the main concern in management
of tree seedlings.

The soils are poorly suited to urban uses and to
intensive recreation uses. The main limitations are a
seasonal high water table and the risk of flooding.

description of the soils in Nicholas
County

1. Faywood-Lowell-Cynthiana

Gently sloping to steep, well drained to somewhat
excessively drained, deep to shallow soils that have a
dominantly clayey subsoil; on ridges and hillsides

This map unit consists of gently sloping and sloping
soils on long and narrow to moderately broad ridges and
sloping to steep soils on hillsides that are dissected by
many small drainageways. The steep soils are near
major streams and are more shallow and rocky. The
major soils formed in material that weathered from
limestone and thin interbedded shale. Soils that formed
in alluvium are in long, narrow areas along the major
streams.

This map unit makes up about 7 percent of Nicholas
County. About 40 percent of the map unit is Faywood
soils, 24 percent is Lowell soils, 12 percent is Cynthiana
soils, and 24 percent is minor soils.

Faywood soils are on narrow ridges and side slopes.
Lowell soils are on broad ridges and upper side slopes.
Cynthiana soils are on hillsides below Lowell and
Faywood soils. Faywood soils have a silt loam or silty
clay loam surface layer, and Lowell soils have a silt loam
surface layer; the subsoil of Lowell and Faywood soils is
clayey. Permeability is moderately slow in Lowell soils and
moderately slow or slow in Faywood soils. Lowell soils are
deep to bedrock; Faywood soils are moderately deep.
Cynthiana soils are clayey, moderately slowly permeable,
and shallow to bedrock; flagstones are common, and
bedrock is exposed in some places.

The minor soils are Fairmount, Lowell Variant, and
McAfee soils on uplands, Elk soils on stream terraces,
and Nolin soils on flood plains.

The soils making up this map unit are used primarily
for pasture, hay, and cultivated crops. In a few areas the
soils remain in trees.

The soils are suited to cultivated crops; however,
measures to control erosion are necessary. Steepness
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of slopes, risk of soil erosion, and limited depth for root
growth in Faywood and Cynthiana soils are the main
limitations to the use of these soils for cultivated crops.
The soils are suited to hay and pasture.

The soils in this map unit are suited to specialty crops.
They are better suited to orchards and vineyards than to
most vegetable crops. Steepness of slopes, risk of soil
erosion, high clay content of the subsoil, and depth to
bedrock in Faywood and Cynthiana soils are the main
limitations.

The soils are suited to use as woodland. The hazard
of erosion, equipment limitations, plant competition, and
seedling mortality are the main limitations.

The soils are suited to some urban uses and to some
intensive recreation uses. Moderately slow or slow
permeability of the subsoil, depth to bedrock, and
steepness of slopes are the main limitations.

2. Lowell-Faywood-Maury

Gently sloping to moderately steep, deep and
moderately deep, well drained soils that have a
dominantly clayey subsoil; on ridges and hillsides

This map unit consists of gently sloping soils on long,
moderately broad to broad ridges and sloping to
moderately steep soils on hillsides that are dissected by
many small streams and drainageways. In a few areas
there are small sinkholes and depressions. The major
soils formed in material that weathered from limestone
and shale. Soils that formed in alluvium are in long,
narrow areas along the major streams.

This map unit makes up 3 percent of Nicholas County.
About 34 percent of this map unit is Lowell soils, 27
percent is Faywood soils, 26 percent is Maury soils, and
13 percent is minor soils.

Lowell and Maury soils are on broad ridges and upper
side slopes. Faywood soils are on narrow ridges and
steeper side slopes. All of these soils have a silt loam
surface layer and a dominantly clayey subsoil. Faywood
soils have moderately slow or slow permeability, and
Lowell soils have moderately slow permeability. Maury
soils have moderate or moderately rapid permeability.
Lowell and Maury soils are deep to bedrock, and
Faywood soils are moderately deep.

The minor soils are McAfee and Cynthiana soils on
uplands, Elk soils on stream terraces, and Nolin soils on
flood plains.

The soils making up this map unit are used mostly for
cultivated crops, hay, and pasture. The soils remain in
woodland in only a few small areas.

The soils are well suited to cultivated crops, hay, and
pasture. The risk of soil erosion, limited depth for root
growth in Faywood soils, and steepness of slopes are
the main limitations.

The soils are suited to specialty crops. High clay
content of the subsoil, depth to bedrock in Faywood
soils, and steepness of slopes are the main limitations.

Soil survey

The soils are suited to trees, but in most areas the
soils are farmed. The hazard of erosion and plant
competition are concerns in management.

The soils are suited to most urban uses and intensive
recreation uses. Moderately slow permeability of Lowell
soils and moderately slow or slow permeability of
Faywood soils, the moderate shrink-swell potential of
Lowell and Faywood soils, depth to bedrock in Faywood
soils, and steepness of slopes are the main limitations.

3. Faywood-Cynthiana

Gently sloping to steep, well drained to somewhat
excessively drained, moderately deep and shallow soils
that have a dominantly clayey subsoil: on ridges and
hillsides

This map unit consists of gently sloping and sloping
soils on long, narrow ridges and moderately steep and
steep soils on hillsides that are dissected by many smali
streams and drainageways. The steeper soils are more
shallow, more rocky, and more eroded. The major soils
formed in material that weathered from limestone and
shale. Soils that formed in alluvium are in long, narrow
areas along the major streams.

This map unit makes up about 8 percent of Nicholas
County. About 65 percent of this map unit is Faywood
soils, 12 percent is Cynthiana soils, and 23 percent is
minor soils.

Faywood soils are on the broader ridges and side
slopes. They have a silt loam or silty clay loam surface
layer and a clayey subsoil. Faywood soils have
moderately slow to slow permeability. They are
moderately deep to bedrock. Cynthiana soils are on
hillsides below Faywood soils. They have a silty clay
loam or silty clay surface layer and a flaggy silty clay or
clay subsoil. Cynthiana soils have moderately slow
permeability and are somewhat excessively drained.
They are shallow to bedrock, and flagstones and rock
outcrops are common on the surface.

The minor soils are Lowell and McAfee soils on
uplands, Elk soils on stream terraces, and Nolin soils on
flood plains.

The soils making up this map unit are used mainly for
pasture, but in some small areas they are used for
cultivated crops and hay. Most of the cultivated crops
are grown on minor soils on narrow flood plains and
stream terraces. The soils are suited to pasture and hay
crops.

The soils are poorly suited to cultivated farm crops,
most specialty crops, urban uses, and intensive
recreation uses. They are suited to orchards and
vineyards. Steepness of slopes, depth to bedrock,
moderately slow and slow permeability, the high clay
content of the subsoil, and the moderate shrink-swell
potential are the main limitations. The high content of
coarse fragments in Cynthiana soils and the risk of soil
erosion are limitations for some uses.

The soils are suited to use as woodland. The hazard
of erosion, limitations on the use of equipment, and
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seedling mortality are the main concerns in
management.

4. Eden-Faywood-Cynthiana

Sloping to steep, moderately deep and shallow, well
drained to somewhat excessively drained soils that have
a dominantly clayey subsoil; on long, narrow ridges and
hillsides

This map unit consists of dominantly sloping to steep
soils on long, narrow ridges and hillsides that are
dissected by many small streams and drainageways. The
moderately steep and steep soils are more shallow,
flaggy, and eroded. The major soils formed in material
that weathered from calcareous shale and interbedded
thin layers of limestone and siltstone. Soils that formed
in alluvium are in long, narrow areas along the major
streams.

This map unit makes up about 7 percent of Nicholas
County. About 40 percent of this map unit is Eden soils,
35 percent is Faywood soils, 10 percent is Cynthiana
soils, and the remaining 15 percent is minor soils.

Eden soils are on narrow ridges and hillsides.
Faywood soils are on broader ridges and upper side
slopes. Cynthiana soils are on hillsides. Faywood soils
have a silt loam or silty clay loam surface layer and a
clayey subsoil. Eden and Cynthiana soils generally have
a silty clay surface layer and a flaggy clayey subsoil.
Permeability is moderately slow or slow in Faywood
soils, moderately slow in Cynthiana soils, and slow in
Eden soils. Eden and Faywood soils are moderately
deep to bedrock, and Cynthiana soils are shallow.
Flagstones and outcrops of rock are common in the
Cynthiana soils.

The minor soils are Lowell Variant, McAfee, Nicholson,
and Fairmount soils on uplands, Elk soils on stream
terraces, and Nolin soils on flood plains.

The soils making up this map unit are used mainly for
pasture, but in some areas cultivated crops and hay are
grown on broader ridges, narrow terraces, and bottoms.
Many small plots are in black locust trees, which are
used for fence posts. The soils are suited to pasture and
hay crops, but droughtiness limits yields, and the use of
equipment is difficult on the steeper slopes.

The soils are poorly suited to cultivated crops, most
specialty crops, urban uses, and intensive recreation
uses. They are, however, suited to orchards and
vineyards. Steepness of slopes, very severe erosion
hazard, depth to bedrock, moderately slow or siow
permeability, and the high clay content and the moderate
shrink-swell potential of the subsoil are the main
limitations.

The soils are suited to use as woodland. Limitations
on the use of equipment, risk of soil erosion, plant
competition, and seedling mortality are the main
concerns in management.
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5. Faywood-Eden-Lowell

Sloping to steep, moderately deep and deep, well
drained soils that have a dominantly clayey subsoil; on
ridges and hillsides

This map unit consists of gently sloping and sloping
soils on long and narrow to moderately broad ridges and
moderately steep and steep soils on hillsides that are
dissected by many streams and drainageways. The
moderately steep and steep soils are more shallow,
flaggy, and eroded. The major soils formed in material
that weathered from limestone, siltstone, and calcareous
shale. Soils that formed in alluvium are in long, narrow
areas along the major streams.

This map unit makes up about 9 percent of Nicholas
County. Faywood soils make up about 32 percent of the
map unit, Eden soils 29 percent, Lowell soils 24 percent,
and the remaining 15 percent is minor soils.

Faywood soils are on narrow ridges and upper side
slopes (fig. 4). Eden soils are on hillsides. Lowell soils
are on broad ridges and upper side slopes. Faywood and
Lowell soils have a silt loam surface layer and a clayey
subsoil. Permeability is moderately slow in Lowell soils
and moderately slow or slow in Faywood soils. Lowell
soils are deep and Faywood and Eden soils are
moderately deep to bedrock. Eden soils have a silty clay
loam or silty clay surface layer and a flaggy clayey
subsoil, and their permeability is slow.

The minor soils are Cynthiana and Nicholson soils on
uplands, Elk soils on stream terraces, and Nolin and
Lindside soils on flood plains.

The soils making up this map unit are used mainly for
pasture, hay, and cultivated crops. In a few areas the
soils remain in woods.

The soils are suited to cultivated crops, hay, and
pasture. Steepness of slopes, risk of soil erosion, and
limited depth for root growth in Faywood and Eden soils
are the main limitations.

Except for the Eden soils, the soils in this map unit are
suited to specialty crops. Faywood and Lowell soils on
the broadest ridges are suited to fruit and some
vegetable crops. They are less suited to root crops.
Eden soils are poorly suited to specialty crops. The main
limitations are steepness of slopes, the clayey subsaoil,
risk of soil erosion, and limited depth for root growth in
Faywood and Eden soils.

The soils are suited to use as woodland. The risk of
soil erosion, seedling mortality, plant competition, and
restricted use of equipment because of the steepness of
slopes are the main concerns in management.

The soils are suited to most urban and intensive
recreation uses. Slow or moderately slow permeability of
the clayey subsoil, depth to bedrock, steepness of
slopes, and the shrink-swell potential are the main
limitations. Lowell and Faywood soils, where they are
gently sloping, are best suited to urban and intensive
recreation uses.
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Figure 4.—Typical pattern of soils and parent material in the Faywood-Eden-Lowell map unit.

6. Eden

Sloping to steep, moderately deep, well drained soils
that have a dominantly clayey and flaggy subsoil;, on
narrow ridges and hillsides

This map unit consists of sloping to steep soils in a
highly dissected area that has long, narrow, winding
ridges, steep hillsides and V-shaped valleys. The soils on
hillsides are flaggy and are severely eroded. The major
soils formed mainly in residual material that weathered
from calcareous shale and thin layers of limestone and
siltstone. Soils that formed in alluvium are in long,
narrow areas along the major streams.

This map unit makes up about 63 percent of Nicholas
County. About 75 percent of the map unit is Eden soils,
and 25 percent is minor soils.

Eden soils are on narrow ridges and hillsides. They

have a flaggy silty clay or silty clay loam surface layer
and a flaggy clayey subsoil. They are slowly permeable.
Depth to bedrock is moderate.

The minor soils are Faywood, Lowell, Lowell Variant,
Nicholson, and Cynthiana soils on uplands, Allegheny,
Elk, and Otwell soils on stream terraces, and
Boonesboro, Lindside, and Nolin soils on flood plains.

The soils making up this map unit are used mainly for
pasture, hay, and cultivated crops. There are stands of
black locust, redcedar, maple, hickory, and oak trees
scattered throughout.

The soils are poorly suited to cultivated crops.
Steepness of slopes, risk of severe erosion, moderate
depth to bedrock, high content of coarse fragments, and
droughtiness are the main limitations for cultivated crops.
The soils are suited to pasture and hay crops, but
droughtiness limits yields of forage, and the use of
machinery is limited by the steepness of slopes.
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The soils are poorly suited to most specialty crops
except orchards and vineyards. Steepness of slopes, risk
of soil erosion, droughtiness, and a dominantly flaggy
clayey surface layer are the main limitations.

The soils are suited to use as woodland. The severe
hazard of erosion, seedling mortality, plant competition,
and restricted use of equipment because of steep slopes
and a clayey surface layer are the main limitations.

Eden soils are poorly suited to most urban uses and to
intensive recreation uses. Steepness of slopes, slow
permeability of the clayey subsoil, high content of
flagstones, depth to bedrock, the shrink-swell potential,
and the high content of clay are the main limitations.

7. Nolin-Allegheny-Elk

Nearly level to moderately steep, deep, well drained soils
that have a loamy subsoil; on stream terraces and flood
plains

This map unit consists of nearly level to moderately
steep soils on narrow to moderately broad stream
terraces and flood plains along Licking River and its
major tributary streams. The soils formed in mixed
alluvium from soils that derived from limestone,
sandstone, siltstone, and shale.

This map unit makes up 3 percent of Nicholas County.
About 39 percent of the unit is Nolin soils, 34 percent is
Allegheny soils, 10 percent is Elk soils, and 17 percent is
minor soils.

Nolin soils are nearly level on narrow flood plains, and
they are subject to frequent flooding. Elk soils are nearly
level to sloping, and Allegheny soils are gently sloping to
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moderately steep. Elk and Allegheny soils are on stream
terraces above Nolin soils. Low-lying areas of Elk soils
are subject to rare flooding. All of these soils have a
loamy surface layer and a loamy subsoil and are deep to
bedrock. Permeability is moderate.

The minor soils are Otwell soils on stream terraces
and Boonesboro, Newark, and Lindside soils on flood
plains.

The soils making up this map unit are used mainly for
cultivated crops and hay. In a few areas the soils remain
in woodland. The soils are well suited to cultivated crops,
hay, and pasture. Flooding on Nolin soils and Elk soils in
low-lying areas and the hazard of erosion on Allegheny
and Elk soils in the steeper areas are the main
limitations.

The soils are well suited to specialty crops. They drain
well and warm up early in the spring. The loamy texture
of the soils makes them especially well suited to root
and nursery crops. Poor air drainage and the possibility
of frost early in spring and early in fall are limitations for
some crops. Control of erosion and flooding are the
main concerns in management.

The soils are well suited to use as woodland. Control
of weeds is the main concern in management of tree
seedlings.

The soils are poorly suited to most urban uses and
intensive recreation uses, mainly because of flooding on
Nolin soils and on Elk soils in low-lying areas. Elk soils
that are not subject to flooding and Allegheny soils are
well suited to these uses, except where steepness of
slopes is a limitation.
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The map units on the detailed soil maps at the back of
this survey represent the soils in the survey area. The
map unit descriptions in this section, along with the soil
maps, can be used to determine the suitability and
potential of a soil for specific uses. They also can be
used to plan the management needed for those uses.
More information on each map unit, or soil, is given
under “Use and management of the soils.”

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

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

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

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

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

A soil complex consists of two or more soils 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. Cynthiana-Faywood complex, very rocky, 6
to 20 percent slopes, is an example.

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

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

Table 4 gives the acreage and proportionate extent of
each map unit. Other tables (see “Summary of tables™)
give properties of the soils and the limitations,
capabilities, and suitability for many uses. The Glossary
defines many of the terms used in describing the soils.

soil descriptions

AlB—Allegheny loam, 2 to 6 percent slopes. This is
a deep, well drained, gently sloping soil. It is on low
stream terraces and on old stream terraces on high
ridges along the Licking River in Nicholas County. The
areas range from 3 to 40 acres in size.

Typically, the surface layer is dark yellowish brown
loam about 11 inches thick. The upper part of the
subsoil is brown and strong brown loam, and the lower
part is strong brown and yellowish brown clay loam to a
depth of 69 inches. Below that, the substratum to a
depth of about 79 inches is strong brown loam.

Permeability is moderate. The available water capacity
is high. Natural fertility is medium, and the content of
organic matter is moderate. The root zone is deep. This
soil is strongly acid to extremely acid, unless it is limed.
Surface runoff is medium. The plow layer has good tilth
and can be worked within a wide range of moisture
content without clodding or crusting.

Included with this soil in mapping are small areas of
Nolin soils on flood plains, Otwell and Elk soils on low
stream terraces, and Lowell and Faywood soils on
ridges. Also included are small areas of soils that are
subject to flooding, small areas of soils that are more
sandy than typical Allegheny soils, and small areas of
soils that are less than 60 inches deep to bedrock. On
the high ridges, a few areas of soils have a clayey
subsoil at a depth of 50 to 60 inches. The included soils
make up 5 to 10 percent of this map unit, but the areas
of the individual soils generally are less than 3 acres in
size.

Most of this map unit is used for cultivated crops,
smal! grains, hay, and pasture. The Allegheny soil is well
suited to the cultivated crops commonly grown in the
area. Erosion is a moderate hazard if cultivated crops
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are grown. Some practices that help to slow surface
runoff, control erosion, and insure continued high crop
yields are minimum tillage, contour tillage, terraces,
stripcropping, use of cover crops, including grasses and
legumes in the cropping system, and fertilizing and liming
according to crop needs. Keeping crop residue on or
near the surface also helps to slow surface runoff and
control erosion. Incorporating some crop residue into the
plow layer helps to maintain good tilth and the supply of
organic matter. Drainageways need to be kept in
permanent protective vegetative cover to reduce the
erosive action of running water.

This soil is well suited to the hay and pasture plants
commonly grown in the area. The main management
needs are proper seeding rates and mixtures, use of lime
and fertilizer, control of weeds, and control of grazing.

This soil is well suited to use as woodland. Suitable
trees include eastern white pine, yellow-poplar, and
black walnut. Plant competition is the main concern in
management.

This soil is well suited to most urban uses. Some of
the included soils on low stream terraces are severely
limited because of flooding.

This map unit is in capability subclass lle and in
woodland group 20.

AIC—Aliegheny loam, 6 to 12 percent slopes. This
is a deep, well drained, sloping soil. It is on low stream
terraces and on old stream terraces on high ridges along
the Licking River in Nicholas County. The areas range
from 2 to 40 acres in size.

Typically, the surface layer is dark yellowish brown
loam about 11 inches thick. The upper part of the
subsoil is brown and strong brown loam, and the lower
part is strong brown and yellowish brown clay loam to a
depth of about 69 inches. Below that, the substratum to
a depth of 79 inches is strong brown loam.

Permeability is moderate. The available water capacity
is high. Natural fertility is medium, and the content of
organic matter is moderate. The root zone is deep. This
soil is strongly acid to extremely acid, unless it is limed.
Surface runoff is medium to rapid. The plow layer has
good tilth and can be worked within a wide range of
moisture content without clodding or crusting.

Included with this soil in mapping are small areas of
Nolin soils on flood plains, Elk and Otwell soils on low
stream terraces, and Lowell, Faywood, Cynthiana, and
Eden soils on ridges. Also included are small areas of
soils that are more sandy than typical Allegheny soils
and small areas of soils that are less than 60 inches
deep to bedrock. On high ridges, a few areas of soils
have a clayey subsoil at a depth of 50 to 60 inches. The
included soils make up 5 to 10 percent of this map unit,
but the areas of the individual soils generally are less
than 3 acres in size.

Most of this map unit is used for cultivated crops,
small grains, hay, and pasture. The Allegheny soil is
suited to the cultivated crops commonly grown in the
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area. Erosion is a severe hazard if cultivated crops are
grown. Some practices that help to siow surface runoff,
control erosion, and insure continued high crop yields
are minimum tillage, contour tillage, terraces,
stripcropping, use of cover crops, including grasses and
legumes in the cropping system, and fertilizing and liming
according to crop needs. Keeping crop residue on or
near the surface also helps to slow surface runoff and
control erosion. Incorporating some crop residue into the
plow layer helps to maintain good tilth and the supply of
organic matter. Drainageways need to be kept in
permanent protective vegetative cover to reduce the
erosive action of running water.

This soil is well suited to the grasses and legumes
commonly grown in the area. The main management
needs are proper seeding rates and mixtures, use of lime
and fertilizer, control of weeds, and controlled grazing.

This soil is well suited to use as woodland. Suitable
trees include eastern white pine, yellow-poplar, and
black walnut. Plant competition is the main concern in
management.

This soil is suited to most urban uses. Some of the
included soils on low stream terraces are severely
limited because of flooding. Steepness of slopes is a
limitation for some uses.

This map unit is in capability subclass llle and in
woodland group 20.

AlD—Allegheny loam, 12 to 20 percent slopes. This
is a deep, well drained, moderately steep soil. It is on
low stream terraces and on old stream terraces on high
ridges along the Licking River in Nicholas County. The
areas range from 2 to 20 acres in size.

Typically, the surface layer is dark yellowish brown
loam about 11 inches thick. The upper part of the
subsoil is brown and strong brown loam, and the lower
part is strong brown and yellowish brown clay loam to a
depth of about 69 inches. The substratum to a depth of
about 79 inches is strong brown loam.

Permeability is moderate. The available water capacity
is high. Natural fertility is medium, and the content of
organic matter is moderate. The root zone is deep. This
soil is strongly acid to extremely acid, unless it is limed.
Surface runoff is medium to rapid. The plow layer has
good tilth and can be worked within a wide range of
moisture content without clodding or crusting.

Included with this soil in mapping are small areas of
Elk soils on low stream terraces, Nolin soils on flood
plains, and Cynthiana, Faywood, Eden, and Lowell soils
on ridges. Also included are small areas of soils that are
more sandy than typical Allegheny soils, soils that are
less than 60 inches deep to bedrock, and soils that have
a clayey subsoil at a depth of 50 to 60 inches. The
included soils make up 10 to 15 percent of this map unit,
but the areas of the individual soils generally are less
than 3 acres in size.

This soil is used mainly for hay and pasture. In a few
areas it is used as woodland.
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This soil is poorly suited to cultivated crops because
erosion is a very severe hazard. Nevertheless, all of the
row crops commonly grown in the area can be grown
occasionally. Some practices that help to slow surface
runoff and contro! erosion are minimum tillage, contour
tillage, stripcropping, use of cover crops, including

. grasses and legumes in the cropping system, and
fertilizing and liming according to crop needs.
Drainageways need to be kept in permanent protective
vegetative cover to reduce the erosive action of running
water.

This soil is suited to most of the grasses and legumes
commonly grown in the area. The main management
needs are proper stocking rates and mixtures, use of
lime and fertilizer, control of weeds, and control of
grazing. A short and sparse cover of plants increases
the possibility of erosion.

This soil is well suited to use as woodland. Suitable
trees include eastern white pine, yellow-poplar, and
black walnut. Limitations on the use of equipment, the
hazard of erosion, and plant competition are the main
concerns in management.

This soil is poorly suited to most urban uses mainly
because of steepness of slopes.

This map unit is in capability subclass IVe and in
woodland group 2r.

Bo—Boonesboro silt loam. This is a moderately
deep, well drained, nearly level to gently sloping soil. It is
on the long, narrow flood plains of the smaller streams in
Nicholas County. It formed in alluvium that derived
primarily from limestone. The areas range from 2 to 50
acres in size. Slope ranges from 0 to 4 percent.

Typically, the surface layer is brown silt loam about 12
inches thick. The upper part of the subsoil is dark
yellowish brown gravelly silty clay loam, and the lower
part is dark yellowish brown graveily loam to a depth of
about 32 inches. Limestone bedrock is at a depth of
about 32 inches.

This soil has high natural fertility. The content of
organic matter is moderate. This soil is slightly acid to
mildly alkaline. Permeability is moderately rapid, and the
available water capacity is moderate. The soil has good
tilth and can be worked within a wide range of moisture
content. The root zone is moderately deep. Surface
runoff is slow. Bedrock is at a depth of 20 to 40 inches.
This soil is subject to frequent flooding.

Included with this soil in mapping are small areas of
Nolin, Lindside, and Elk soils, and some areas of soils
that are gravelly and channery and are therefore difficult
to cultivate. The included soils make up 15 to 20 percent
of the map unit, but the areas of the individual soils
generally are less than 3 acres in size.

This soil is mainly used for hay and pasture crops. in a
few areas it is used as woodland, and in other areas it is
used for corn and tobacco. It is suited to cultivated
crops. Where this soil is used for cultivated crops, the
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stream channel has been widened, and dikes and levees
have been constructed to reduce overflow at the
beginning of the growing season. A few areas are
flooded during the growing season. Runoff and overwash
from adjacent higher soils can be reduced by
constructing ditches to intercept the water. Some
practices that help to maintain good tilth and to insure
continued high crop yields are stubble mulching,
returning crop residue to the soil, including grasses and
legumes in the cropping system, and liming and fertilizing
according to crop needs.

This soil is suited to pasture and hay crops. It is best
suited to grasses and legumes that can withstand
flooding of short duration. The main management needs
are proper seeding rates and mixtures, control of weeds,
and control of grazing. Grazing before the plants are well
established, overgrazing, and grazing when the soil is
saturated damage the plants and result in thin cover,
which increases the possibility of weed competition and
the need for early renovation.

This soil is well suited to use as woodland. Suitable
trees include black walnut, eastern cottonwood,
sweetgum, yellow-poplar, white ash, eastern white pine,
and shortleaf pine. Plant competition is severe, and
cultivation, or weeding by other methods, is required to
control undesirable plants until tree seedlings are
established.

This soil is poorly suited to most urban uses because
flooding is a hazard. Depth to rock is a limitation for
some uses.

This map unit is in capability subclass lIs and in
woodland group 10.

CnD—Cynthiana-Faywood complex, very rocky, 6
to 20 percent slopes. This map unit consists of sloping
to moderately steep Cynthiana and Faywood soils on
ridges and hillsides (fig. 5). Cynthiana soils are shallow
and well drained or somewhat excessively drained.
Faywood soils are moderately deep and well drained.
Cynthiana and Faywood soils are so intermingled that
they could not be separated at the scale selected for
mapping. Faywood soils are commonly on ridges above
Cynthiana soils. Limestone fragments, mostly about 1 to
2 inches thick and 6 to 15 inches long, cover about 5
percent of the surface. Exposed limestone bedrock
makes up about 5 percent of the surface area; it is found
about every 170 feet. The areas range from 5 to 70
acres in size.

About 50 percent of this map unit is Cynthiana soils.
Typically, the surface layer is dark grayish brown silty
clay loam about 6 inches thick. Below that, the subsoil,
to a depth of about 16 inches, is yellowish brown silty
clay. Limestone bedrock is at a depth of about 16
inches.

Cynthiana soils have moderately slow permeability.
The available water capacity is very low. Natural fertility
is medium, and the content of organic matter is low. The
root zone is shallow. These soils are slightly acid to
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Figure 5.—Pasture in an area of Cynthiana-Faywood complex, very rocky, 6 to 20 percent slopes. Faywood silt loam, 6 to 12
percent slopes, is the soil in the background.

mildly alkaline. Surface runoff is medium to rapid. Tilth is
poor because of the high content of clay. The depth to
bedrock ranges from 10 to 20 inches, but in most places
bedrock is at a depth of about 16 inches. The shrink-
swell potential is moderate in the clayey subsoil.

About 35 percent of this map unit is Faywood soils.
Typically, the surface layer is brown silty clay loam about
7 inches thick. The subsoil, to a depth of about 24
inches, is yellowish brown silty clay or clay. The
substratum to a depth of 29 inches is pale brown flaggy
clay. Limestone bedrock is at a depth of about 29
inches.

Faywood soils have moderately slow or siow
permeability. The available water capacity is moderate.
Natural fertility is medium, and the content of organic
matter is moderate. The root zone is moderately deep.
These soils are neutral to strongly acid, unless they are
limed. Surface runoff is medium to rapid. Tilth is fair
because of the silty clay loam texture of the plow layer.
Depth to bedrock ranges from 20 to 40 inches, but is
generally about 29 inches. The shrink-swell potential is
moderate in the clayey subsoil.

Included with these soils in mapping are small areas of

Eden, Lowell, and Fairmount soils. These areas make up
10 percent of the map unit.

In most areas of this map unit, the soils are used for
unimproved pasture. Many areas, however, have
reverted to brush and woodland. The soils are poorly
suited to cultivated crops because of steepness of
slopes, shallowness to rock, the very severe hazard of
erosion, and droughtiness. Common flagstones and rock
outcrops make the use of machinery very difficult. Yields
of most crops are very low.

The soils are suited to pasture and hay crops, but
control of weeds and establishment of plants are
difficult. In a few areas, loose rocks have been removed
from the surface, and the soils are easier to manage.
Densely rooted grasses such as Kentucky 31 fescue are
best adapted because of their ability to hold the soil and
withstand droughtiness. The main management needs
are proper seeding rates and mixtures, control of weeds,
and controlled grazing.

The potential for use of the soils as habitat for
woodland wildlife is fair.

The soils are suited to use as woodland. The hazard
of erosion, equipment limitations, seedling mortality, and
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plant competition are concerns in management. Trees
adapted to Cynthiana soils include eastern redcedar and
Virginia pine, and those adapted to Faywood soils
include shortleaf pine, loblolly pine, eastern white pine,
eastern redcedar, and black locust.

The soils are poorly suited to urban development
because of steepness of slopes, common flagstones and
rock outcrops, and moderate to shallow depth to rock.

This map unit is in capability subclass Vis. The
woodland group is 4d for Cynthiana soils and 3c for
Faywood soils.

CnE—Cynthiana-Faywood complex, very rocky, 20
to 35 percent slopes. This map unit consists of steep
Cynthiana and Faywood soils on hillsides dissected by
many V-shaped hollows and on short hillsides bordering
stream channels. Most areas are long and narrow, but
some cover a wide expanse. The Cynthiana soils are
shallow and well drained or somewhat excessively
drained. Faywood soils are moderately deep and well
drained. These soils are so intermingled that they could
not be separated at the scale selected for mapping.
About 5 percent of the surface area consists of
limestone outcrops, and limestone fragments cover
about 10 percent of the surface. The areas range from 5
to more than 100 acres in size.

About 50 percent of this map unit is Cynthiana soils.
Typically, the surface layer is dark grayish brown silty
clay loam about 6 inches thick. The subsoil, to a depth
of 16 inches, is yellowish brown silty clay. Limestone
bedrock is at a depth of about 16 inches.

Cynthiana soils have moderately slow permeability.
The available water capacity is very low. Natural fertility
is medium, and organic matter content is low. The root
zone is shallow. These soils are slightly acid to mildly
alkaline. Surface runoff is rapid. Tilth is poor because of
the high clay content. The depth to bedrock ranges from
10 to 20 inches, but is generally about 16 inches. The
shrink-swell potential is moderate in the clayey subsoil.

About 30 percent of this map unit is Faywood soils.
Typically, the surface layer is brown silty clay loam about
7 inches thick. The subsoil, to a depth of about 24
inches, is yellowish brown silty clay or clay. The
substratum, to a depth of about 29 inches, is pale brown
flaggy clay. Limestone bedrock is at a depth of about 29
inches.

Faywood soils have moderately slow to slow
permeability. ' The available water capacity is moderate.
Natural fertility is medium and the content of organic
matter is moderate. The root zone is moderately deep.
These soils are neutral to strongly acid, unless they are
limed. Surface runoff is rapid. Tilth is fair because of the
silty clay loam texture of the plow layer. Depth to
bedrock ranges from 20 to 40 inches, but is generally
about 29 inches. The shrink-swell potential is moderate
in the clayey subsoil.

Included with these soils in mapping are small areas of
Eden, Lowell, and Fairmount soils, small areas of soils
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that are not rocky, and a few areas of soils that are
moderately eroded. These areas make up 15 percent of
the map unit.

The soils in this map unit are mainly in unimproved
pasture or brush or are used as woodland. They are
poorly suited to cultivated crops because of steep
slopes, shallowness to rock, common flagstones, and
rock outcrops. The hazard of erosion is very severe.

These soils are poorly suited to pasture and hay crops
because mowing and renovation of the pasture are
difficult. The hazard of erosion is very severe. In seasons
with adequate rainfall a fair amount of forage can be
produced with good management. Densely rooted
grasses such as Kentucky 31 fescue are best adapted to
these soils because of their ability to hold the soil and
withstand droughtiness. The main management needs
are proper seeding rates and mixtures, establishing a
good sod, control of weeds, and controlled grazing.

The potential for use of the soils as habitat for
woodland wildlife is fair.

The soils are suited to use as woodland. The hazard
of erosion, equipment limitations, seedling mortality, and
plant competition are concerns in management. Trees
that commonly grow on this map unit are redcedar, black
locust, scrub oak, black walnut, hickory, and maple.
Trees adapted to Cynthiana soils include eastern
redcedar and Virginia pine, and those adapted to
Faywood soils are shortleaf pine, loblolly pine, eatern
white pine, eastern redcedar, and black locust.

The soils are poorly suited to urban uses because of
steep slopes, common flagstones and rock outcrops,
and moderate to shallow depth to rock.

This map unit is in capability subclass Vils. The
woodland group is 4d for Cynthiana soils and 3c for
Faywood soils.

Du—Dunning silty clay loam. This is a deep, very
poorly to poorly drained, nearly level soil. It is in
depressed areas on flood plains. The areas are long and
narrow and range from 3 to 100 acres in size. They are
along most of the smaller streams in Bourbon County.
Slope ranges from 0 to 2 percent.

Typically, the surface layer is very dark grayish brown
silty clay loam about 8 inches thick. The subsurface
layer, to a depth of about 20 inches, is black silty clay
loam. The subsoil, to a depth of 48 inches, is dark gray
silty clay with common yellowish brown and pale brown
mottles. The substratum to a depth of 72 inches is dark
gray clay.

Natural fertility is medium, and the content of organic
matter is moderate. Permeability is slow, and the
available water capacity is high. The root zone is deep.
The soil is slightly acid to mildly alkaline throughout the
profile. Runoff is slow. Tilth is fair because of wetness
and high clay content of the plow layer. The water table
is at or near the surface in winter and spring, when most
areas are subject to frequent flooding. The shrink-swell
potential is moderate.
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Included with this soil in mapping are small areas of
Nolin, Lindside, Newark, and Lowell Variant soils and
some areas of soils that are similar to Dunning soils,
except that they have a lighter surface layer and are
better drained. The soils in a few areas are not subject
to flooding. The included soils make up 5 to 10 percent
of this map unit, but the areas of the individual soils
generally are less than 2 acres in size.

This soil is mainly cleared and in pasture. In a few
areas it is used for corn and hay crops. If this soil is
artificially drained, it can be highly productive cropland.

This soil is suited to cultivated crops if it is drained.
The limitations are flooding, a seasonal high water table,
and the high clay content of the surface layer. It is suited
to pasture. Grasses and legumes that can tolerate
wetness and flooding are best adapted. When the water
table is near the surface, controlled grazing prevents
damage to pasture plants.

This soil is well suited to use as woodland. Equipment
limitations, seedling mortality, and plant competition are
the main concerns in management. Pin oak and loblolly
pine are suitable.

This soil has good potential for development of habitat
for wetland wildlife. Shallow water areas, pit-type ponds,
and springs can be developed in most areas.

This soil is poorly suited to most urban uses because
of flooding, seasonal high water table, the shrink-swell
potential, and slow permeability.

This map unit is in capability subclass lllw and in
woodland group 1w.

EdD—Eden silty clay loam, 6 to 20 percent slopes.
This is a moderately deep, well drained, sloping to
moderately steep soil on long, narrow convex ridgetops
and side slopes. The content of limestone flagstones,
siltstone, and shale fragments in the surface layer
ranges from O to 10 percent. The areas range from 5 to
more than 100 acres in size.

Typically, the surface layer is dark grayish brown silty
clay loam about 5 inches thick. It is about 3 percent
coarse fragments by volume. The subsoil, to a depth of
about 28 inches, is firm, sticky and plastic silty clay. In
the upper part it is light olive brown and is 10 percent
coarse fragments. In the lower part it is light yellowish
brown and is 20 percent coarse fragments. The
substratum to a depth of about 50 inches is pale olive
clay and weathered interbedded shale, siltstone, and
limestone.

Permeability is slow. The available water capacity is
moderate. Natural fertility is medium, and the content of
organic matter is low. The root zone is moderately deep.
This soil is medium acid to moderately alkaline. Surface
runoff is medium to rapid. Tilth is poor because of the
high clay content. The surface layer cracks when it is
dry. The depth to bedrock ranges from 20 to 40 inches.
The shrink-swell potential is moderate.

Included with this soil in mapping are small areas of
Cynthiana, Faywood, Lowell, and Nicholson soils. The
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included soils make up 20 to 30 percent of this unit, but
the areas of the individual soils generally are less than 3
acres in size.

This soil is mainly in unimproved pasture or brush or is
used as woodland. It is poorly suited to cuitivated crops
because of the moderately steep slopes, droughtiness,
the very severe erosion hazard, and common flagstones.
In a few areas this soil is cultivated, but yields are low. It
is suited to occasional cultivation if special practices are
used to control erosion. They are, for example, minimum
tillage, stripcropping, returning crop residue to the soil,
contour tillage, and including grasses and legumes in the
cropping system.

This soil is suited to hay and pasture. The hay and
pasture plants selected should resist drought and require
little renovation. The moderately steep slopes and
common flagstones somewhat restrict mowing and
renovation. Because of the steepness of slopes and very
severe hazard of erosion, management of vegetation for
ground cover and soil protection is most important.
Proper stocking rates, rotational grazing, and controlling
undesirable vegetation are some of the chief
management needs.

The potential for use of this soil as habitat for
woodland wildlife is fair.

This soil is suited to use as woodland. The main
concerns in management are the hazard of erosion,
equipment limitation, seedling mortality, and plant
competition. The common tree species are redcedar,
black walnut, maple, hickory, scrub oak, and black
locust. Suitable trees include eastern redcedar, Virginia
pine, Scotch pine, and Austrian pine.

This soil is poorly suited to most urban uses. The
shrink-swell potential of the clayey subsoil, depth to rock,
slow permeability, and moderately steep slopes are the
main limitations.

This map unit is in capability subclass IVe and in
woodland group 3c.

EfD3—Eden flaggy silty clay, 6 to 20 percent
slopes, severely eroded. This is a moderately deep,
well drained, sloping to moderately steep, severely
eroded soil. It is on narrow ridgetops and the upper part
of hillsides above areas of the steeper Eden soils. The
content of limestone flagstones and siltstone and shale
fragments ranges from 10 to 25 percent in the surface
layer. This soil has lost most of the original surface
through erosion, and the plow layer is now mostly
subsoil material. Shallow gullies and areas that are
shallow to thin-bedded limestone are common. The
areas range from 5 to more than 400 acres in size.

Typically, the surface layer is dark grayish brown
flaggy silty clay about 5 inches thick. It is about 20
percent coarse fragments by volume. The subsoil, to a
depth of about 28 inches, is firm, sticky flaggy silty clay
and about 30 percent limestone, siltstone, and
weathered shale fragments. In the upper part it is light
olive brown, and in the lower part it is light yellowish
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brown. The substratum to a depth of about 50 inches is
pale olive clay and weathered interbedded shale,
siltstone, and limestone.

Permeability is slow. The available water capacity is
moderate, natural fertility is medium, and the content of
organic matter is low. The root zone is moderately deep.
This soil is medium acid to moderately alkaline. Tilth is
poor because of the high clay content and common
flagstones. Surface runoff is rapid. The surface layer
cracks when it is dry. The shrink-swell potential is
moderate. The depth to bedrock ranges from 20 to 40
inches.

Included with this soil in mapping are small areas of
Cynthiana, Faywood, Lowell, and Nicholson soils. The
included soils make up 20 to 30 percent of this map unit,
but the areas of the individual soils are generally less
than 5 acres in size.
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Figure 6.—Tobacco and pasture in areas of Eden flaggy silty clay,

clay, 20 to 30 percent slopes, severely eroded.
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This soil is mainly in unimproved pasture or brush or is
used as woodland. In a few areas it is used for cultivated
crops, but yields are low (fig. 6). It is poorly suited to
cultivated crops because of the moderately steep slopes,
droughtiness, the clayey surface layer, the very severe
hazard of erosion, and common flagstones.

This soil is suited to hay and pasture. The hay and
pasture plants selected should resist drought and require
little renovation. The moderately steep slopes and
common flagstones somewhat restrict mowing and
renovation. Because of the steepness of siopes and the
hazard of erosion, management of vegetation for ground
cover and soil protection is most important. Proper
stocking rates, rotational grazing, and controlling
undesirable vegetation are some of the chief
management needs.

6 to 20 percent slopes, severely eroded, and Eden flaggy silty
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The potential for use of the soil as habitat for
woodland wildlife is fair.

This soil is suited to use as woodland. The main
concerns in management are the hazard of erosion,
equipment limitation, and seedling mortality. The
common trees are redcedar, black walnut, maple,
hickory, scrub oak, and black locust. Suitable trees
include eastern redcedar, Virginia pine, Scotch pine, and
Austrian pine.

This soil is poorly suited to most urban uses because
of the clayey subsoil, depth to rock, the shrink-swell
potential, slow permeability, high content of coarse
fragments, and moderately steep slopes.

This map unit is in capability subclass Vle and in
woodiand group 4c.

EfE3—Eden flaggy silty clay, 20 to 30 percent
slopes, severely eroded. This is a moderately deep,
well drained, severely eroded, steep soil. It is on hillsides
dissected by V-shaped valleys. The content of limestone
flagstones, siltstone, and shale fragments in the surface
layer ranges from 10 to 25 percent. This soil has lost
most of the original surface layer through erosion, and
the surface layer is now mostly subsoil material. Shallow
gullies and areas that are shallow to thin-bedded
limestone are common. The areas range from 5 to
several hundred acres in size.

Typically, the surface layer is dark grayish brown
flaggy silty clay about 5 inches thick. It is about 20
percent coarse fragments by volume. The subsoil is firm,
sticky and plastic flaggy silty clay. It is about 30 percent
limestone, siltstone, and weathered shale fragments and
extends to a depth of about 28 inches. In the upper part
it is light olive brown, and in the lower part it is light
yellowish brown. The substratum to a depth of about 50
inches is pale olive clay and weathered interbedded
shale, siitstone, and limestone.

Permeability is slow. The available water capacity is
moderate. Natural fertility is medium, and the content of
organic matter is low. The root zone is moderately deep.
This soil is medium acid to moderately alkaline. Tilth is
poor because of the high clay content and common
flagstones. The depth to bedrock ranges from 20 to 40
inches. Surface runoff is rapid. The surface layer cracks
when it is dry. The shrink-swell potential is moderate.

Included with this soil in mapping are small areas of
Cynthiana, Faywood, Lowell, and Fairmount soils. Also
included are small areas of soils that have slopes of
more than 30 percent and a few areas of soils that are
less than 20 inches deep to bedrock and have common
gullies. The included soils make up about 30 percent of
this map unit, but the areas of the individual soils are
generally less than 5 acres in size.

This soil is mainly in brushy pasture or used as
woodland. It is poorly suited to cultivated crops because
of steep slopes, common flagstones, and a very severe
hazard of erosion.

This soil is poorly suited to pasture and hay crops.
Seedbed preparation and weed control are difficult
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because of the steep slopes and common flagstones,
which limit the use of machinery. This soil is best suited
to permanent protective vegetative cover. It has fair
potential as habitat for woodland wildlife.

This soil is suited to use as woodland. The most
suitable trees are eastern redcedar, Scotch pine, Virginia
pine, and Austrian pine. The main concerns of
management are the erosion hazard, equipment
limitation, and seedling mortality.

This soil is poorly suited to urban uses because of the
steep slopes, depth to rock, slow permeability, the
shrink-swell potential, and high content of coarse
fragments.

This map unit is in capability subclass Vlle and in
woodland group 4c.

EkA—EIk silt loam, 0 to 2 percent slopes. This is a
deep, well drained nearly level soil. It is on low stream
terraces along most larger streams. The areas range
from 3 to 50 acres in size.

Typically, the surface layer is dark grayish brown siit
loam about 8 inches thick. The subsoil, to a depth of
about 13 inches, is brown silt loam and, to a depth of
about 54 inches, is brown, strong brown, and yellowish
brown silty clay loam. The substratum to a depth of
about 93 inches is yellowish brown silty clay loam.

Permeability is moderate. The available water capacity
is high. Natural fertility is high. The content of organic
matter is moderate. The root zone is deep. This soil is
medium acid to strongly acid, unless it is limed. Surface
runoff is slow. The plow layer has good tilth and can be
worked within a wide range of moisture content without
clodding or crusting. This soil is subject to rare flooding.

Included with this soil in mapping are a few small
areas of soils that are similar to Elk soils but are
moderately well drained, a few areas of soils that are not
subject to flooding, and some areas of soils with short
steep slopes. The included soils make up less than 10
percent of this map unit, but the areas of the individual
soils generally are less than 1 acre in size.

This soil is mainly used for cultivated crops, small
grains, hay, and pasture. This soil is well suited to all the
locally grown cultivated crops. It produces high yields
under good management. Practices that add organic
matter to the soil, maintain good tilth and insure
continued high crop yields include stubble mulching,
returning crop residue to the soil, planting winter crops,
using minimum tillage, and including grasses and
legumes in the cropping system. Precautions should be
taken to maintain adequate surface drainage to avoid
ponding and consequent drowning out of crops.

This soil is well suited to the hay and pasture plants
commonly grown in the area. The main management
needs are proper seeding rates and mixtures, use of lime
and fertilizer, weed control, and controlled grazing.

This soil is well suited to trees, but it is entirely farmed.
Suitable trees include black walnut, yellow-poplar,
loblolly pine, and eastern white pine. Controlling plant
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competition in establishing tree seedlings is the main
concern in management. Cuitivation or weeding by other
methods helps control undesirable plants until seedlings
are established.

This soil is poorly suited to most urban uses because
it is subject to flooding. In a few included areas it is not
subject to flooding and is well suited to most urban uses.

This map unit is in capability class | and woodland
group 20.

EkB—Elk siit loam, 2 to 6 percent slopes. This is a
deep, well drained, gently sloping soil on stream terraces
and, to a lesser extent, on old stream terraces at a
higher elevation along the Licking River in Nicholas
County. The areas are generally long, narrow, and

parallel to the smaller streams, and they range from 5 to

35 acres in size. Larger areas, of 35 to 100 acres or
more, are in oxbows of the larger streams.

Typically, the surface layer is dark grayish brown silt
loam about 8 inches thick. The subsoil, to a depth of
about 13 inches, is brown silt loam and, to a depth of 54
inches, is brown, strong brown, and yellowish brown silty
clay loam. The substratum to a depth of about 93 inches
is yellowish brown silty clay loam.

Permeability is moderate. The available water capacity
is high. Natural fertility is medium, and the content of
organic matter is moderate. The root zone is deep. This
soil is medium acid to strongly acid, unless it is limed.
Surface runoff is slow to medium. The plow layer has
good tilth and can be worked within a wide range of
moisture content without clodding or crusting.

Included with this soil in mapping are a few small
areas of Allegheny, Nolin, Lindside, Otwell, Dunning,
Newark, and Lowell soils on low stream terraces. In a
few included areas the soils are subject to flooding. On
higher stream terraces the included soils are Allegheny,
Faywood, Eden, and Lowell soils. The included soils

“make up less than 10 percent of this map unit, but the
areas of the individual soils generally are less than 2
acres in size.

This soil is mainly used for cultivated crops, small
grains, hay, and pasture. It is well suited to all locally
grown cultivated crops. Corn, tobacco, soybeans, and
hay are the most commonly grown crops. The erosion
hazard is moderate if this soil is cultivated. This soil
produces high yields under good management. Some
practices that help to slow surface runoff, control
erosion, and insure continued high crop yields are
minimum tillage, contour tillage, terraces, stripcropping,
use of cover crops, including grasses and legumes in the
cropping system, and fertilizing and liming according to
crop needs. Keeping crop residue on or near the surface
also helps to slow surface runoff and control erosion.
Incorporating some crop residue into the plow layer
helps to maintain good tilth and the supply of organic
matter. A permanent protective vegetative cover reduces
erosion in drainageways. A few low-lying areas on low
stream terraces may be flooded during high floods in
winter and spring, but crops are seldom damaged.
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This soil is well suited to all the hay and pasture plants
commonly grown in the area. The main management
needs are proper seeding rates and mixtures, use of lime
and fertilizer, weed control, and controlled grazing.

This soil is well suited to use as woodland, but it is
mainly farmed. Suitable trees include black walnut,
yellow-poplar, eastern white pine, and loblolly pine.
Controlling plant competition in establishing tree
seedlings is the main concern in woodland management.
Cultivation or weeding by other methods helps control
undesirable plants until seedlings are established.

This soil is well suited to most urban uses. Low
strength is a limitation for roads and streets.

This map unit is in capability subclass lle and in
woodland group 2o.

EkC—Elk silt loam, 6 to 12 percent slopes. This is a
deep, well drained, sloping soil. It is in narrow bands
along the smaller streams, along drainageways, and
adjacent to steeper side slopes. It occurs to a lesser
extent on old stream terraces at a higher elevation along
the Licking River in Nicholas County. The areas are
generally long and narrow and range from 5 to 50 acres
in size.

Typically, the surface layer is dark grayish brown silt
loam about 8 inches thick. The subsoil, to a depth of 13
inches, is brown silt loam and, to a depth of about 54
inches, is brown, strong brown, and yellowish brown silty
clay loam. The substratum to a depth of about 93 inches
is yellowish brown silty clay loam.

Permeability is moderate. The available water capacity
is high. Natural fertility is medium, and the content of
organic matter is moderate. The root zone is deep. This
soil is medium acid to strongly acid, unless it is limed.
Surface runoff is medium to rapid. The plow layer has
good tilth and can be worked within a wide range of
moisture content without clodding or crusting.

Included with this soil in mapping are small areas of
Allegheny, Nolin, Otwell, Lindside, Newark, and Lowell
soils. Also included are small areas of Allegheny,
Faywood, Eden, and Lowell soils on the higher stream
terraces. The included soils make up less than 10
percent of this map unit, but the areas of the individual
soils generally are less than 2 acres in size.

This soil is mainly used for pasture and hay crops, but
in a few areas it is used for cultivted crops. This soil is
suited to cultivated crops, and all row crops commonly
grown in the area are suitable. Steepness of slopes and
a severe erosion hazard are the main limitations. Some
practices that help to slow surface runoff, reduce
erosion, and insure continued high crop yields are
minimum tillage, contour tillage, stripcropping, use of
cover crops, including grasses and legumes in the
cropping system, and fertilizing and liming according to
crop needs. In many areas this soil is adjacent to steep
hillsides, and runoff can cause an erosion problem
unless control measures, such as diversion ditches, are
provided. A permanent protective vegetative cover
reduces erosion in drainageways.
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This soil is well suited to all the grasses and legumes
commonly grown in the area. The main management
needs are proper seeding rates and mixtures, use of lime
and fertilizer, weed control, and controlled grazing.
Overgrazing should be avoided because a short and
sparse vegetative cover increases the possibility of soil
erosion and weed competition.

This soil is well suited to trees. Suitable trees include
black walnut, yeliow-poplar, eastern white pine, and
loblolly pine. Controlling plant competition by cultivation
or other methods is often required until tree seedlings
are established.

This soil is suited to most urban uses. Steepness of
slopes is the main limitation. Low strength is a limitation
for local roads and streets.

This map unit is in capability subclass llle and in
woodiand group 20.

FrD—Fairmount-Rock outcrop complex, 12 to 30
percent slopes. This map unit consists of areas of
Fairmount soils and Rock outcrop that are so
intermingled that they could not be separated at the
scale selected for mapping. The Fairmount soils are
shallow, well drained, moderately steep to steep soils on
narrow ridges and hilisides and make up 30 percent of
the map unit. Rock outcrop makes up 25 percent of the
map unit. The areas of this unit are usually long and
narrow and range from 2 to 50 acres in size.

Typically, Fairmount soils have a surface layer of very
dark grayish brown flaggy silty clay loam about 8 inches
thick. The subsoil, to a depth of 18 inches, is light olive
brown flaggy silty clay. It is about 35 percent limestone
fragments. Limestone bedrock is at a depth of about 18
inches.

Permeability is moderately slow or slow. The available
water capacity is low. Natural fertility is medium and the
content of organic matter is moderate. The root zone is
shallow. This soil is neutral to moderately alkaline.
Surface runoff is rapid. This soil is difficult to till because
of common flagstones and shallowness to rock. Bedrock
is between depths of 10 and 20 inches. The shrink-swell
potential is moderate.

Included with these soils in mapping are small areas of
Faywood and McAfee soils and areas of soils that are
similar to Fairmount soils but are less than 10 inches deep
to bedrock. These areas make up 45 percent of the map
unit. In some areas, most of the loose rocks have been
removed from the surface.

The soils in this map unit are mainly in unimproved
pasture. Many areas have reverted to low-quality brush
and woodland. The most common trees are redcedar,
white oak, hickory, maple, black walnut, redbud, and
locust.

These soils are poorly suited to cuitivated crops
because of the steepness of slopes, the very severe
hazard of erosion, the shallowness to rock, and
droughtiness. Common flagstones and rock outcrops
make the use of machinery very difficult. Most crop
yields are very low.

Soil survey

These soils are suited to pasture, but seedbed
preparation and weed control are difficult because of the
steepness of slopes, rock outcrops, and flagstones (fig.
7). Controlled grazing reduces the hazard of erosion. In
areas that are too rocky and rough for the use of
machinery, the soils can be used for pasture, but
undesirable plants need to be controlled by spraying or
hand cutting. Drought-resistant grasses and legumes
grow best on these soils.

These soils are suited to use as woodland, but
shallowness to rock and droughtiness limit tree growth.
Suitable trees include eastern redcedar and Virginia pine.
The main concerns in management are equipment
limitations, the hazard of erosion, and seedling mortality.
This unit is poorly suited to use as habitat for woodland
wildlife.

This map unit is poorly suited to urban development
because of the steepness of slopes, the high content of
coarse fragments, rock outcrops, and the shallow depth
to bedrock.

This map unit is in capability subclass Vls and in
woodland group 4x.

FrF—Fairmount-Rock outcrop complex, 30 to 50
percent slopes. This map unit consists of areas of
Fairmount soils and Rock outcrop that are so
intermingled that they could not be separated at the
scale selected for mapping. The Fairmount soils are
shallow, well drained, and very steep. These soils are
generally along bluff areas adjacent to major streams.
They make up 35 percent of the map unit. Rock outcrop
makes up 20 percent of the unit. The areas of this unit
are usually long and narrow and range from 4 to 30
acres in size.

Typically, Fairmount soils have a surface layer that is
very dark grayish brown flaggy silty clay loam about 8
inches thick. The subsoil, to a depth of about 18 inches,
is light olive brown flaggy silty clay. It is about 35 percent
limestone fragments. Limestone bedrock is at a depth of
about 18 inches.

Permeability is moderately slow or slow. The available
water capacity is low. Natura! fertility is medium to low
and the content of organic matter is moderate. The root
zone is shallow. The soil is neutral to moderately
alkaline. Surface runoff is rapid. This soil is difficult to till
because of the steepness of slopes, common flagstones,
and shallowness to bedrock. Bedrock is between depths
of 10 and 20 inches. The shrink-swell potential is
moderate.

Included with these soils in mapping are small areas of
Faywood, McAfee, and Eden soils and areas of soils that
are similar to Fairmount soils but are less than 10 inches
deep to bedrock. Also included are areas of soils that
are more than 20 inches deep to bedrock. The included
soils make up 45 percent of the map unit. The colors
and textures of the included soils are similar to those
typical of Fairmount soils. In a few small areas the soils
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Figure Z—Eas!ure in an area of Fairmount-Rock outcrop complex, 12 to 30 percent slopes, and, in the background above the barn,
in an area of McAfee silt loam, 6 to 12 percent slopes.

have more than 35 percent limestone fragments in the
subsoil.

The soils in this map unit are mainly in brush or used
as woodland. The most common trees are redcedar,
white oak, hickory, maple, black walnut, redbud, and
locust.

These soils are poorly suited to cultivated crops and to
hay and pasture because of the steepness of slopes,
shallowness to rock, droughtiness, and common
flagstones and outcrops of rock, and because erosion is
a very severe hazard. They are better suited to use as
woodland and as habitat for woodiand wildlife; however,
the potential for wildlife habitat is poor.

These soils are suited to use as woodland, but
droughtiness and shallowness to rock limit tree growth.
The main concerns in management are equipment
limitations, the erosion hazard, and seedling mortality.
Suitable trees include eastern redcedar and Virginia pine.

These soils are poorly suited to urban development
because of very steep slopes, high content of coarse
fragments, rock outcrops, and shallow depth to bedrock.

This map unit is in capability subclass Vlls and in
woodland group 4x.

FwB—Faywood silt loam, 2 to 6 percent slopes.
This is a moderately deep, well drained, gently sloping
soil on moderately broad to narrow ridges. Slopes are
generally smooth and convex. The areas range from 3 to
30 acres in size.

Typically, the surface layer is dark grayish brown silt
loam about 6 inches thick. The subsoil is dark yellowish
brown silty clay foam to a depth of 11 inches. Below
that, to a depth of 19 inches, it is brown silty clay, and to
a depth of 34 inches, it is yellowish brown clay. Bedrock
is at a depth of 34 inches.

Permeability is moderately slow or slow. The available
water capacity is moderate. Natural fertility is medium,
and the content of organic matter is moderate. The root
zone is moderately deep. This soil is neutral to strongly
acid. Surface runoff is medium. The soil has good tilth
and can be worked within a wide range of moisture
content without clodding or crusting. The depth to
bedrock ranges from 20 to 40 inches; it is generally
about 34 inches. The shrink-swe!l potential is moderate
in the clayey subsoil.

Included with this soil in mapping are small areas of
Cynthiana, Eden, Lowell, Lowell Variant, Maury, McAfee,
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and Nicholson soils. The included soils make up about
10 to 15 percent of this map unit. The areas of the
individual soils generally are less than 3 acres in size.

This soil is used for cultivated crops, small grains,
pasture, and hay crops. It is suited to cultivated crops,
and under good management, it produces moderate
yields. The hazard of erosion is moderate when this soil
is cultivated. Some practices that maintain good tilth,
reduce runoff, and control erosion are use of cover
crops, returning crop residue to the soil, including
grasses and legumes in the cropping system, and using
minimum tillage.

This soil is well suited to most of the hay and pasture
plants commonly grown in the area. Proper stocking
rates to maintain desired pasture plants and controlled
grazing are the main concerns in management.

This soil is suited to use as woodland, and in a few
areas it is wooded. Suitable trees include shortleaf pine,
black locust, loblolly pine, and eastern redcedar.
Controlling plant competition by cultivation or other
methods is often required until tree seedlings are
established.

This soil is suited to most urban uses. The main
limitations are the moderate shrink-swell potential,
moderate depth to bedrock, and moderately slow or slow
permeability.

This map unit is in capability subclass lle and in
woodland group 3c.

FwC—Faywood siit loam, 6 to 12 percent slopes.
This is a moderately deep, well drained, sloping soil on
narrow ridges and in long, narrow areas generally below
broad areas of gently sloping Lowell, Lowell Variant-
Nicholson complex, and Nicholson soils. Slopes are
generally smooth. The areas are 5 to 150 acres in size.
Shallow drainageways and rock outcrops are common.

Typically, the surface layer is dark grayish brown silt
loam about 6 inches thick. The subsoil is dark yellowish
brown silty clay loam to a depth of 11 inches. Below
that, to a depth of 19 inches, it is brown silty clay, and to
a depth of 34 inches, it is yellowish brown clay. Bedrock
is at a depth of 34 inches.

Permeability is moderately slow or slow. The available
water capacity is moderate. Natural fertility is medium,
and the content of organic matter is moderate. The root
zone is moderately deep. This soil is neutral to strongly
acid. Surface runoff is medium to rapid. Except in
severely eroded spots, the soil has good tilth and is
moderately easy to work within a wide range of moisture
content. The depth to bedrock ranges from 20 to 40
inches, but is generally about 34 inches. The shrink-swell
potential is moderate in the clayey subsoil.

included with this soil in mapping are small areas of
Cynthiana, Eden, Lowell, Lowell Variant, Nicholson,
Maury, and McAfee soils and a few areas of soils that
are severely eroded. The included soils make up about
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10 to 20 percent of this map unit, but the areas of the
individual soils generally are less than 3 acres in size.

This soil is mainly used for hay and pasture. On the
smaller farms and in the Eden Hills section of Nicholas
County, it is used for row crops and small grains. It is
suited to cultivated crops, and under good management
it produces moderate yields. The risk of erosion is
severe when this soil is cultivated. Erosion can be a
serious problem with continuous cultivation and
inadequate conservation practices. Good tilth can be
maintained by including grasses and legumes in the
cropping system, use of cover crops, and returning crop
residue to the soil. These practices and others such as
contour cultivation, minimum tillage, and stripcropping
reduce runoff and help to control erosion. Deep-rooted
crops are restricted by bedrock at a depth of about 34
inches.

This soil is well suited to pasture and hay crops.
Pasture grasses and legumes that are resistant to
drought grow best on this soil. A good program of liming
and fertilizing is needed for high production. The main
management needs are proper seeding rates and
mixtures, weed control, and controlled grazing to prevent
overgrazing.

This soil is suited to use as woodland. Trees that are
suitable are shortleaf pine, loblolly pine, black locust,
eastern redcedar, and eastern white pine. Controlling
plant competition by cultivation or other suitable methods
is generally required until tree seedlings are established.

This soil is suited to most urban uses. Steep slopes,
the moderate shrink-swell potential, moderately slow or
slow permeability, and moderate depth to bedrock are
the main limitations.

This map unit is in capability subclass llle and in
woodland group 3c.

FyD—Faywood silty clay loam, 12 to 20 percent
slopes. This is a moderately deep, well drained,
moderately steep soil on narrow ridges and in long
narrow areas generally below less sloping Faywood
soils. The ridgetops are very narrow. The areas range
from 3 to 25 acres in size. Where this soil makes up the
entire side slope and drainageway, the areas are much
larger, extending to 100 acres or more.

Typically, the surface layer is brown silty clay loam
about 7 inches thick. The subsoil is yellowish brown silty
clay or clay to a depth of 24 inches. The substratum to a
depth of about 29 inches is pale brown flaggy clay.
Bedrock is at a depth of about 29 inches.

Permeability is moderately slow or slow. The available
water capacity is moderate. Natural fertility is medium,
and the content of organic matter is moderate to low.
The root zone is moderately deep. This soil is neutral to
strongly acid. Surface runoff is medium or rapid. The
depth to bedrock ranges from 20 to 40 inches, but is
generally about 29 inches. Tilth is fair. The shrink-swell
potential is moderate in the clayey subsoil.

Included with this soil in mapping are small areas of
Cynthiana, Eden, and McAfee soils. Also included are
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areas of soils where the surface layer is 8 t0 12 inches
thick, areas of soils that are more than 40 inches deep
to rock, and, in hilly topography that is dissected by
many drainageways, areas of severely eroded soils with
shallow gullies and common rock outcrops. The included
soils make up 10 to 15 percent of this map unit, but the
areas of the individual soils generally are less than 5
acres in size.

This soil is mainly in grass or brush or is used as
woodland. It is poorly suited to cultivated crops because
of the moderately steep siopes and very severe erosion
hazard. Cultivated crops can be grown occasionally,
provided adequate measures are taken to control
erosion. Some practices that reduce runoff and help to
control erosion are minimum tillage, stripcropping,
contour tillage, including grasses and legumes in the
cropping system, and returning crop residue to the soil.
Most of these practices also help to maintain and
improve tilth and the supply of organic matter.

This soil is suited to pasture and hay crops. Because
of the moderately steep slopes and very severe erosion
hazard, managing vegetation for ground cover and soil
protection is most important. Proper stocking rates,
rotational grazing, and controlling undesirable vegetation
are some of the chief management needs. When this
soil is wet, overgrazing compacts the silty clay loam
surface layer, increases runoff, and causes excessive
soil loss by erosion.

This soil is suited to use as woodland. Suitable trees
include shortleaf pine, loblolly pine, eastern white pine,
black locust, and eastern redcedar. The hazard of
erosion, equipment limitations, and seedling mortality are
the main concerns in management.

This soil is poorly suited to most urban uses because
of steep slopes, moderate depth to rock, the moderate
shrink-swell potential, and moderately slow or slow
permeability.

This map unit is in capability subclass IVe and in
woodland group 3c.

La—Lawrence silt loam. This is a deep, somewhat
poorly drained, nearly level soil on stream terraces, fans,
and concave uplands. The areas range from 5 to 25
acres in size. Slope ranges from 0 to 2 percent.

Typically, the surface layer is grayish brown silt loam
about 8 inches thick. The upper part of the subsaoil, to a
depth of 29 inches, is light olive brown and brown silty
clay loam mottled in shades of gray and brown. In the
lower part, to a depth of about 48 inches, it is mottled
yellowish brown and light gray silty clay loam that is a
very firm and compact fragipan. The substratum to a
depth of about 66 inches is very pale brown silty clay.

Permeability is slow. The available water capacity is
moderate. Natural fertility is medium, and the content of
organic matter is low. Unless this soil is limed, it is
slightly acid to very strongly acid above the fragipan. The
root zone is moderately deep and is restricted by the
fragipan at about 29 inches. Surface runoff is slow. The
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plow layer has good tilth, but because of slow internal
drainage and surface drainage, it is generally late in
spring before tillage is possible. A perched high water
table is between depths of 1 and 2 feet in winter and
early in spring. This soil is subject to rare flooding.

Included with this soil in mapping are small areas of
Nolin, Lindside, Newark, and Dunning soils on
floodplains; areas of Elk and Otwell soils on stream
terraces; and areas of Lowell, Lowell Variant, and
Nicholson soils on uplands. The included soils make up
5 to 10 percent of this map unit, but the areas of the
individual soils generally are less than 3 acres in size.

This soil is mainly used for corn, soybeans, hay, and
pasture crops. It is suited to most cultivated crops if it is
drained. It is poorly suited to water-sensitive crops, such
as alfalfa and tobacco, because of the seasonal high
water table and because water tends to pond in low
areas. Wetness commonly delays spring planting. For
maximum production this soil should be tile drained or
open ditches should be dug to remove excess water.
Some practices that help to increase and maintain yields
are minimum tillage, use of cover crops, including
grasses and legumes in the cropping system, and liming
and fertilizing according to crop needs. incorporating
some crop residue into the plow layer helps to maintain
good tilth and the supply of organic matter.

This soil is suited to pasture and hay crops. Shallow-
rooted pasture grasses and legumes that can tolerate
moderate wetness are best adapted. The main
management needs are proper seeding rates and
mixtures, use of lime and fertilizer, weed control, and
controlled grazing. In wet seasons livestock should be
removed when the soil is saturated, to avoid compaction
of the surface layer and prevent damage to the plants.

This soil is well suited to use as woodland, but few
areas are wooded. Suitable trees include yellow-poplar,
white ash, loblolly pine, and American sycamore. The
use of equipment for planting, managing, and harvesting
is restricted during wet seasons. Controlling plant
competition by cultivation or weeding by other methods
is required until tree seedlings are established.

This soil is poorly suited to most urban uses because
of the hazard of rare flooding, the seasonal high water
table, and slow permeability.

This map unit is in capability subclass lilw and in
woodland group 2w.

Ln—Lindside silt loam. This is a deep, moderately
well drained, nearly level soil in narrow bands along
streams throughout the survey area. The areas are from
3 to 95 acres in size. Slope ranges from 0 to 2 percent.

Typically, the surface layer is brown silt loam about 8
inches thick. The upper part of the subsoil, to a depth of
28 inches, is brown silt loam. The lower part, to a depth
of 36 inches, is light olive brown silty clay loam with
olive, olive brown, and yellowish brown motties. The
substratum to a depth of 60 inches is light brownish gray
silty clay loam with grayish brown and yellowish brown
mottles.
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Permeability is moderate. The available water capacity
is high. Natural fertility is medium, and the content of
organic matter is moderate. The root zone is deep and is
easily penetrated by roots. This soil is medium acid to
mildly alkaline. Surface runoff is slow. This soil is easy to
till. A high water table is at a depth of 1.5 to 3 feet in
winter and early in spring. This soil is subject to frequent
flooding.

Included with this soil in mapping are small areas of
Nolin, Newark, and Dunning soils on flood plains and
Allegheny, Elk, and Otwell soils on low stream terraces.
The included soils make up 5 to 10 percent of this map
unit, but the areas of the individual soils generally are
less than 3 acres in size.

This soil is mainly used for hay and pasture. To some
extent it is used for cultivated crops and small grains. It
is well suited to most of the cultivated crops commonly
grown in the area. A seasonal high water table delays
cultivation early in spring. Some practices that help to
insure continued high crop yields are minimum tillage,
use of cover crops, including grasses and legumes in the
cropping system, and liming and fertilizing according to
crop needs. Incorporating crop residue into the plow
layer helps to maintain good tilth and the supply of
organic matter. A permanent protective vegetative cover
reduces erosion in drainageways.

This soil is well suited to most of the hay and pasture
plants commonly grown in the area. Grasses and
legumes that can tolerate slight wetness and brief
flooding in winter and spring are best adapted to this
soil. The main management needs are proper seeding
rates and mixtures, use of lime and fertilizer, weed
control, and controlled grazing.

This soil is well suited to use as woodland. In a few
areas it is wooded. Suitable trees include eastern white
pine, yellow-poplar, black walnut, and white ash.
Controlling plant competition is the main concern in
management.

This soil is poorly suited to most urban uses because
of the seasonal high water table and frequent flooding.

This map unit is in capability class | and in woodland
group 1o0.

LoB—Lowell silt loam, 2 to 6 percent slopes. This
is a deep, well drained, gently sloping soil on broad
ridges. The areas are generally smooth and convex and
range from 5 to 100 acres in size. There are small
sinkholes in a few areas.

Typically, the surface layer is brown silt loam about 8
inches thick. The upper part of the subsoil, to a depth of
15 inches, is brown silty clay loam. The lower part, to a
depth of 49 inches, is strong brown silty clay to yellowish
brown silty clay and clay. Limestone bedrock is at a
depth of about 49 inches.

Permeability is moderately slow. The available water
capacity is high. Natural fertility is medium, and the
content of organic matter is moderate. The root zone is
deep. Unless it is limed, this soil in the upper part is
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slightly acid to strongly acid. Surface runoff is slow to
medium. The plow layer has good tilth and can be
worked within a fairly wide range of moisture content
without clodding or crusting. The shrink-swell potential is
moderate in the clayey subsoil.

Included with this soil in mapping are small areas of
Faywood, Lowell Variant, Maury, McAfee, and Nicholson
soils. The included soils make up 5 to 10 percent of this
map unit, but the areas of the individual soils generally
are less than 2 acres in size.

This soil is mainly used for cultivated crops (fig. 8),
small grains, hay, and pasture (fig. 9). It is well suited to
all the cultivated crops commonly grown in the area, and
it produces high yields under good management. Erosion
is a moderate hazard if cultivated crops are grown.
Some practices that help to slow surface runoff and
control erosion and to insure continued high crop yields
are minimum tillage, contour tillage, stripcropping,
terraces, use of cover crops, including grasses and
legumes in the cropping system, and fertilizing and liming
according to crop needs. Incorporating some crop
residue into the plow layer helps to maintain good tilth
and the supply of organic matter.

This soil is well suited to all the hay and pasture plants
commonly grown in the area. The main management
needs are proper seeding rates and mixtures, use of lime
and fertilizer, weed control, and controlled grazing.

This soil is well suited to use as woodland. Suitable
trees include yellow-poplar, shortleaf pine, eastern white
pine, Virginia pine, and loblolly pine. Controlling plant
competition is the main concern in establishing
woodland.

This soil is suited to most urban uses. The moderate
shrink-swell potential of the clayey subsoil, depth to rock,
and moderately slow permeability are the main
limitations.

This map unit is in capability subclass lle and in
woodland group 2c.

LoC—Lowell silt loam, 6 to 12 percent slopes. This
is a deep, well drained, sloping soi! on narrow ridges and
in long, narrow to fairly wide areas generally below broad
areas of gently sloping Lowell, Lowell Variant-Nicholson
complex, and Nicholson soils. There are small sinkholes
in a few areas. In Nicholas County the areas are
generally long and narrow and range from 2 to 100
acres in size. The areas in Bourbon County are generally
broader and larger and range from 10 to 150 acres in
size.

Typically, the surface layer is brown silt loam about 8
inches thick. The upper part of the subsoil, to a depth of
15 inches, is brown silty clay loam. The lower part, to a
depth of 49 inches, is strong brown silty clay to yellowish
brown silty clay and clay. Limestone bedrock is at a
depth of about 49 inches.

Permeability is moderately slow. The available water
capacity is high. Natural fertility is medium, and the
content of organic matter is moderate. The root zone is
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Figure 8.—~Tobacco harvest in an area of Lowell silt loam, 2 to 6 percent slopes, and, in the background, pasture in an area of

Faywood sift loam, 6 to 12 percent slopes.

deep. Unless it is limed, this soil in the upper part is
slightly acid to strongly acid. Surface runoff is medium.
This soil has good tilth and can be worked within a fairly
wide range of moisture content without the soil clodding
or crusting, except in small areas where it is severely
eroded and the clayey subsoil is closer to the surface.
The shrink-swell potential is moderate in the clayey
subsoil.

Included with this soil in mapping are small areas of
Cynthiana, Eden, Faywood, Lowell Variant, Maury, and
McAfee soils. Also included are small areas of soils that
are reddish brown in the upper part of the subsoil, and
small areas of soils with slopes of more than 12 percent.
The included soils make up 5 to 10 percent of this map
unit, but the areas of the individual soils generally are
less than 3 acres in size.

This soil is mainly used for cultivated crops, small
grains, hay, and pasture. This soil is well suited to all the
cultivated crops commonly grown in the area, and it
produces high yields under good management. Erosion
is a severe hazard if this soil is cultivated. Some
practices that help to slow surface runoff, control
erosion, and insure continued high crop yields are
minimum tillage, contour tillage, terraces, stripcropping,
use of cover crops, including grasses and legumes in the
cropping system, and fertilizing and liming according to
crop needs. Keeping crop residue on or near the surface
also helps to slow surface runoff and to control erosion.

Incorporating some crop residue into the plow layer
helps to maintain good tilth and the supply of organic
matter. A permanent protective vegetative cover reduces
erosion in drainageways.

This soil is well suited to all the pasture and hay plants
commonly grown in the area. The main management
needs are proper seeding rates and mixtures, use of lime
and fertilizer, weed control, and controlled grazing.

This soil is well suited to use as woodland. Suitable
trees include eastern white pine, yellow-poplar, shortleaf
pine, loblolly pine, and Virginia pine. Controlling plant
competition is the main concern in establishing
woodland.

This soil is suited to most urban uses. Steep slopes,
the moderate shrink-swell potential of the clayey subsoil,
depth to rock, and the moderately slow permeability are
the main limitations.

This map unit is in capability subclass llle and in
woodland group 2c.

LvC—Lowell Variant silt loam, 6 to 12 percent
slopes. This is a deep, moderately well to somewhat
poorly drained, sloping soil in long narrow areas below
gently sloping Lowell, Lowell Variant-Nicholson complex,
and Nicholson soils. The areas are moderately smooth
or moderately dissected and range from 2 to 38 acres in
size.

Typically, the surface layer is brown silt loam about 7
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Figure 9.—Pasture in an area of Lowell silt loam, 2 to 6 percent slopes.

inches thick. The upper part of the subsoil, to a depth of
18 inches, is yellowish brown silty clay loam. The middle
part, to a depth of 23 inches, is yellowish brown silty clay
with light gray through strong brown motties. The lower
part, to a depth of 50 inches, is light yellowish brown
clay with light brownish gray through strong brown
mottles. The substratum is light yellowish brown clay with
gray mottles. It is interbedded with soft siltstone and
shale.

Permeability is slow. The available water capacity is
high. Natural fertility is medium, and the content of
organic matter is low. The root zone is deep, but it is
somewhat restricted by the sticky and plastic clayey
subsoil. This soil is mildly alkaline to strongly acid.
Surface runoff is medium to rapid. The plow layer has
good tilth, but cultivation may be delayed early in spring
by a seasonal high water table between depths of 1.5

and 2.5 feet. The shrink-swell potential is moderate in
the clayey subsoil.

Included with this soil in mapping are small areas of
Elk, Lowell, Maury, Faywood, and Nicholson soils, and a
few areas of soils that are severely eroded. The included
soils make up 5 to 10 percent of this map unit, but the
areas of the individual soils generally are less than 3
acres in size.

This soil is mainly used for pasture and hay crops. In a
few areas it is used for cultivated crops. This soil is
suited to most cultivated crops commonly grown in the
area, and it produces moderate yields under good
management. A seasonal high water table often delays
planting early in spring. Water-sensitive crops, for
example, alfalfa, are not suitable because of the
seasonal high water table. Tilling within the suitable
range in moisture content helps to maintain good tilth
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and soil structure. Erosion is a severe hazard when this
soil is cultivated. Some practices that help to slow
surface runoff and control erosion are minimum tillage,
contour tillage, stripcropping, terraces, use of cover
crops, including grasses and legumes in the cropping
system, and liming and fertilizing according to crop
needs. Incorporating some crop residue into the plow
layer helps to maintain good tilth and the supply of
organic matter.

This soil is well suited to pasture and hay crops. It is
suited to a wide variety of hay and pasture plants, and it
produces high yields under good management. Plants
should be selected that can tolerate moderate wetness
caused by a seasonal high water table. Controlled
grazing prevents damage to plants and compaction
when the soil is wet. The main management needs are
proper seeding rates and mixtures, use of lime and
fertilizer, weed control, and controlled grazing.

This soil is well suited to use as woodland. Suitable
trees include shortleaf pine, yellow-poplar, and eastern
white pine. Controlling plant competition is the main
concern in establishing woodland.

This soil is suited to most urban uses. The seasonal
high water table, steepness of slopes, slow permeability,
and the moderate shrink-swell potential of the clayey
subsoil are the main limitations.

This map unit is in capability subclass llle and in
woodland group 2c¢.

LwB—Lowell Variant-Nicholson complex, 2 to 6
percent slopes. This map unit consists of gently sloping
Lowell Variant and Nicholson soils on broad uplands
and, to a lesser extent, along drainageways and low-
lying areas above the flood plain. The Lowell Variant
soils are deep and are moderately well drained or
somewhat poorly drained. The Nicholson soils are deep
and moderately well drained and have a fragipan in the
subsoil at a depth of about 24 inches. These soils are so
intermingled that they could not be separated at the
scale selected for mapping. The areas of these soils
range from 2 to 100 acres or more in size.

About 53 percent of this map unit is Lowell Variant
soils. Typically, the surface layer is brown silt loam about
7 inches thick. The upper part of the subsoil, to a depth
of 18 inches, is yellowish brown siity clay loam. The
middle part, to a depth of 23 inches, is yellowish brown
silty clay with light gray through strong brown mottles.
The lower part, to a depth of 50 inches, is light yellowish
brown clay with light brownish gray through strong brown
mottles. It is interbedded with soft siltstone and shale.

Permeability is slow. The available water capacity is
high. Natural fertility is medium, and the content of
organic matter is low. The root zone is deep and is
somewhat restricted by the sticky and plastic clayey
subsoil. These soils are strongly acid to mildly alkaline.
Surface runoff is medium. The plow layer has good tilth,
but cultivation may be delayed early in spring because of
a seasonal high water table between depths of 1.5 and
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2.5 feet. The shrink-swell potential is moderate in the
clayey subsoil.

About 27 percent of this map unit is Nicholson soils.
Typically, the surface layer is brown silt loam about 10
inches thick. The upper part of the subsoil, to a depth of
24 inches, is brown silty clay loam. The next layer, to a
depth of 44 inches, is a firm and compact fragipan that
is yellowish brown silty clay loam with light gray through
strong brown mottles. The lower part to a depth of 80
inches is mottled yellowish brown, light gray, and pale
brown clay.

Permeability is slow in the fragipan and moderate
above the fragipan. The available water capacity is
moderate. Natural fertility is medium, and the content of
organic matter is moderate. The root zone is moderately
deep and is restricted by the fragipan at about 24
inches. Except where it is limed, this soil is slightly acid
to strongly acid from the surface to below the fragipan.
Surface runoff is medium. The plow layer has good tilth,
but cultivation may be delayed early in spring because of
a seasonal high water table between depths of 1.5 and
2.5 feet. The shrink-swell potential is moderate below
the fragipan.

Included with these soils in mapping are small areas of
Elk, Lowell, Faywood, Dunning, Lawrence, and Maury
soils. The included soils make up about 20 percent of
the map unit, but the areas of the individual soils are
generally less than 3 acres.

These soils are mainly used for cultivated crops, small
grains, pasture, and hay crops. They are well suited to
most cultivated crops commonly grown in the area, and
they produce high yields under good management.
Water-sensitive crops, for example, tobacco and alfalfa,
are less suitable because of the seasonal high water
table. The seasonal high water table often delays
planting or seeding early in spring. Some practices that
help to slow surface runoff, control erosion, and insure
continued high crop yields are minimum tillage, contour
tillage, stripcropping, use of cover crops, including
grasses and legumes in the cropping system, and
fertilizing and liming according to crop needs.
Incorporating some crop residue into the plow layer
helps to maintain good tilth and the supply of organic
matter.

These soils are well suited to a wide variety of hay
and pasture plants, and they produce high yields under
good management. Plants should be selected that
tolerate moderate wetness caused by a seasonal high
water table. When these soils are wet, controlled grazing
prevents plant damage and compaction of the surface
layer. The main management needs are proper seeding
rates and mixtures, use of lime and fertilizer, weed
control, and controlled grazing.

These soils are well suited to use as woodland. In a
few areas they are wooded. Suitable trees for Nicholson
soils include black walnut, yellow-poplar, eastern white
pine, shortleaf pine, and white ash. Suitable trees for
Lowell Variant soils include yellow-poplar, eastern white
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pine, and shortleaf pine. Controlling plant competition is
the main concern in establishing trees on these soils.

These soils are suited to most urban uses. Slow
permeability and wetness are the main limitations. The
shrink-swell potential of the clayey subsoil in Lowell
Variant soils and in the subsoil below the fragipan in
Nicholson soils also limits the use of these soils for
some urban uses.

This map unit is in capability subclass lle. Lowell
Variant soils are in woodland group 2¢, and Nicholson
soils are in woodland group 20.

MaA—Maury silt loam, 0 to 2 percent slopes. This
is a deep, well drained, nearly level soil on broad ridges
in the central part of Bourbon County. The areas are
generally round to oblong and range from 5 to 55 acres
in size.

Typically, the surface layer is brown silt loam about 9
inches thick. The upper part of the subsoil, to a depth of
16 inches, is dark brown silt loam. The next layer, from
16 to 24 inches, is reddish brown silty clay loam, and
below that, to a depth of 46 inches, is yellowish red silty
clay. The lower part of the subsoil to a depth of 69
inches is dark brown clay.

Permeability is moderate or moderately rapid. Available
water capacity is high. Natural fertility is medium, and the
content of organic matter is moderate. The root zone is
deep and is easily penetrated by all roots. Unless it is
limed, this soil is slightly acid to strongly acid. Surface
runoff is slow. The plow layer has good tilth and can be
worked within a wide range of moisture content without
clodding or crusting.

Included with this soil in mapping are a few areas with
slopes of more than 2 percent. The included areas make
up 5 to 10 percent of this map unit, but the areas of the
individual soils are generally less than 3 acres.

In most areas, this map unit is used for cultivated
crops, small grains, hay, and pasture. This soil is well
suited to all of the cultivated crops commonly grown in
the area. This soil produces high yields under good
management. Practices are required that will maintain
the supply of organic matter, good tilth, and continued
high crop yields. Some practices that are effective are
stubble mulching, returning crop residue to the soil,
planting winter cover crops, using minimum tillage,
including grasses and legumes in the cropping system,
and liming and fertilizing according to crop needs.

This soil is well suited to all of the pasture and hay
plants commonly grown in the area. The main
management needs are proper seeding rates and
mixtures, use of lime and fertilizer, control of weeds, and
control of grazing.

This soil is well suited to use as woodland, but all of
this map unit is farmed. Suitable trees include black
walnut, yellow-poplar, white ash, eastern white pine, and
shortleaf pine. Control of plant competition in
establishing tree seedlings is the main concern in
management.
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This soil is well suited to most urban uses. Low
strength is a limitation for local roads and streets. The
clayey texture of the subsoil and the moderate or
moderately rapid permeability are limitations that affect
some uses.

This map unit is in capability class | and in woodland
group 20.

MaB—Maury silt loam, 2 to 6 percent slopes. This
is a deep, well drained, gently sloping soil on broad
ridges in Bourbon County and in Nicholas County west of
Carlisle. The areas range from 5 to several hundred
acres in size.

Typically, the surface layer is brown silt loam about 9
inches thick. The upper part of the subsoil, to a depth of
16 inches, is dark brown silt loam. The next layer, to 24
inches, is reddish brown silty clay loam, and below that,
to a depth of 46 inches, is yellowish red silty clay. The
lower part of the subsoil to a depth of 69 inches is dark
brown clay. The underlying limestone is cavernous.

Permeability is moderate or moderately rapid. Available
water capacity is high. Natural fertility is medium, and the
content of organic matter is moderate. The root zone is
deep and is easily penetrated by roots. Unless it is limed,
this soil is slightly acid to strongly acid. Surface runoff is
medium. The plow layer has good tilth and can be
worked within a wide range of moisture content without
clodding or crusting.

Included with this soil in mapping are small areas of
Lowell, Lowell Variant, Faywood, and McAfee soils. Also
included are some small areas of soils that have subsoil
mixed with the surface layer because of erosion and
plowing, and a few small areas of soils that are yellowish
brown and brown in the lower part of the subsoil. The
included soils make up 5 to 10 percent of this map unit,
but the areas of the individual soils generally are less
than 3 acres in size.

This soil is mainly used for cultivated crops, small
grains, hay, and pasture. It is well suited to all of the
cultivated crops commonly grown in the area, and it
produces high yields under good management. Corn,
tobacco, and alfalfa are the most commonly grown
crops. In a few areas, cultivated varieties of grapes have
been successfully grown on this soil. Erosion is a
moderate hazard if this soil is cultivated. Some practices
that help to slow surface runoff, control erosion, and
insure continued high crop yields are minimum tillage,
contour tillage, terraces, stripcropping, use of cover
crops, including grasses and legumes in the cropping
system, and fertilizing and liming according to crop
needs. Keeping crop residue on or near the surface also
helps to slow surface runoff and control erosion.
Incorporating some crop residue into the plow layer
helps to maintain good tilth and the supply of organic
matter.

This soil is well suited to all of the hay and pasture
plants commonly grown in the area. The main
management needs are proper seeding rates and
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mixtures, use of lime and fertilizer, control of weeds, and
control of grazing.

This soil is well suited to use as woodland, but most of
it is farmed. Suitable trees include black walnut, yeliow-
poplar, white ash, eastern white pine, and shortleaf pine.
Control of plant competition in establishing tree
seedlings is the main concern in management.

This soil is well suited to most urban uses. Low
strength is a limitation for local roads and streets. The
clayey subsoil and the moderate or moderately rapid
permeability are limitations that affect some uses.

This map unit is in capability subclass lle and in
woodland group 20.

MaC—Maury silt loam, 6 to 12 percent slopes. This
is a deep, well drained, sloping soil in long, narrow areas
generally below broad areas of less sloping soils in
Bourbon County and in Nicholas County west of Carlisle.
Some areas have karst topography. The areas range
from 2 to 135 acres in size.

Typically, the surface layer is brown silt loam about 9
inches thick. The upper part of the subsoil, to a depth of
16 inches, is dark brown silt loam. The next layer, from
16 to 24 inches, is reddish brown silty clay loam, and
below that, to a depth of 46 inches, is yellowish red silty
clay. The lower part of the subsoil to a depth of 69
inches is dark brown clay. The underlying limestone is
cavernous.

Permeability is moderate or moderately rapid. Available
water capacity is high. Natural fertility is medium, and the
content of organic matter is moderate. The root zone is
deep and is easily penetrated by roots. Unless it is limed,
this soil is slightly acid to strongly acid. Surface runoff is
medium. The plow layer has good tilth and can be
worked within a wide range of moisture content without
clodding or crusting. Strength is low.

Included with this soil in mapping are small areas of
Lowell, Faywood, and McAfee soils. Also included are
small areas of soils that are severely eroded, have a
reddish brown surface layer, and are less than 50 inches
deep to bedrock. The included soils make up 5 to 10
percent of this map unit, but the areas of the individual
soils generally are less than 3 acres in size.

This soil is mainly used for cultivated crops, small
grains, hay, and pasture. It is well suited to all of the
cultivated crops commonly grown in the area, and it
produces high yields under good management. When
this soil is cultivated, the hazard of erosion is severe.
Some practices that help to slow surface runoff, control
erosion, and insure continued high crop yields are
minimum tillage, contour tillage, terraces, stripcropping,
use of cover crops, including grasses and legumes in the
cropping system, and fertilizing and liming according to
crop needs. Keeping crop residue on or near the surface
also helps to slow surface runoff and control erosion.
Incorporation of crop residue into the plow layer helps to
maintain good tilth and the supply of organic matter.
Drainageways need to be kept in permanent protective
vegetative cover to reduce erosion.
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This soil is well suited to all the pasture and hay plants
commonly grown in the area. The main management
needs are proper seeding rates and mixtures, use of lime
and fertilizer, control of weeds, and control of grazing.

This soil is well suited to use as woodland, but few
areas are wooded. Suitable trees include black walnut,
yellow-poplar, white ash, eastern white pine, and
shortleaf pine. Control of plant competition in
establishing tree seedlings is the main concern in
management.

This soil is suited to most urban uses. Low strength,
steepness of slopes, moderate or moderately rapid
permeability, and clayey textures in the subsoil are
limitations for some uses.

This map unit is in capability subclass llle and in
woodland group 20.

McB—McAfee silt loam, 2 to 6 percent slopes. This
is a moderately deep, well drained