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Foreword

The Soil Survey of Boyd and Greenup Counties, Kentucky, contains much
information useful in any land-planning program. Of prime importance are the
predictions of soil behavior for selected land uses. Also highlighted are limita-
tions or hazards to land uses that are inherent in the soil, improvements
needed to overcome these limitations, and the impact that selected land uses
will have on the environment.

This soil survey has been prepared for many different users. Farmers,
ranchers, foresters, and agronomists can use it to determine the potential of
the soil and the management practices required for food and fiber production.
Planners, community officials, engineers, developers, builders, and homebuyers
can use it to plan land use, select sites for construction, develop soil resources,
or identify any special practices that may be needed to insure proper per-
formance. Conservationists, teachers, students, and specialists in recreation,
wildlife management, waste disposal, and pollution control can use the soil sur-
vey to help them understand, protect, and enhance the environment.

Great differences in soil properties can occur even within short distances.
Soils may be seasonally wet or subject to flooding. They may be shallow to
bedrock. They may be too unstable to be used as a foundation for buildings or
roads. Very clayey or wet soils are poorly suited to septic tank absorption
fields. A high water table makes a soil poorly suited to basements or un-
derground 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 lo-
cation of each kind of soil is shown on detailed soil maps. Each kind of soil in
the survey area is described, and much information is given about each soil for
specific uses. Additional information or assistance in using this publication can
be obtained from the local office of the Soil Conservation Service or the
Cooperative Extension Service.

This soil survey can be useful in the conservation, development, and
productive use of soil, water, and other resources.

Glen E. Murray

State Conservationist
Soil Conservation Service

vii
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SOIL SURVEY OF BOYD AND GREENUP COUNTIES, KENTUCKY

By Carl W, Hail, Paul M. Love, and Rudy Forsythe, Soil Conservation Service

United States Department of Agriculture, Soil Conservation Service, in
cooperation with the Kentucky Agricultural Experiment Station

Boyd and Greenup Counties are in the extreme
northeastern part of Kentucky. The total land area of the
two counties is 326,340 acres, or about 510 square miles.
In 1970, according to the U.S. Bureau of Census, the total
population was about 86,000.

Most of the farming in the area is done on a part-time
basis, and most of the income in the two counties is
derived from employment in industry and in nearby ci-
ties. Ashland is the major urban center within the survey
area, and Portsmouth and Ironton, Ohio, and Huntington,
West Virginia, are nearby major cities in adjoining states.

The counties are bounded by the Ohio River on the
north and the Ohio and Big Sandy Rivers on the east.
Boyd and Greenup Counties are part of the Mountains
and Eastern Coalfields Physiographic Region. Most of the
soils formed in material weathered from acid shale, sand-
stone, and siltstone, and minor amounts formed from cal-
careous shales.

Farming is mostly limited to the valleys. Some of the
hills are used for grazing, but the grazing area consists
mostly of unimproved pasture that is low in production.
Most of the side slopes are steep and are more suited to
woodland than to other uses.

General nature of the area

This section provides general information about Boyd
and Greenup Counties. It briefly discusses climate and
geology, relief, and drainage.

Climate

Data for this section were obtained from the National
Climatic Center, Asheville, North Carolina.

Winters are cold and snowy in Boyd and Greenup
Counties, but intermittent thaws preclude a long-lasting
snow cover. Summers are warm with occasional very hot
days. Rainfall is evenly distributed during the year, but it
is slightly heavier on the windward, west-facing slopes
than in the valleys. Average annual precipitation is
adequate for all crops.

Table 1 gives data on temperature and precipitation for
the survey area, as recorded at Ashland, Kentucky, for
the period 1951 to 1974. 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 35 degrees F, and
the average daily minimum temperature is 25 degrees.
The lowest temperature on record, which occurred at
Ashland on January 29, 1963, is -15 degrees. In summer
the average temperature is 73 degrees, and the average
daily maximum temperature is 86 degrees. The highest
recorded temperature, which occurred on July 14, 1954,
was 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 (40 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, 23 inches, or 56 per-
cent, usually falls in April through September, which in-
cludes the growing season for most crops. In 2 years out
of 10, the rainfall in April through September is less than
20 inches. The heaviest 1-day rainfall during the period of
record was 5.61 inches at Ashland on July 20, 1973. Thun-
derstorms occur on about 43 days each year, and most
occur in summer.

Average seasonal snowfall is 15 inches. The greatest
snow depth at any one time during the period of record
was 9 inches. On the average, 7 days have at least 1 inch
of snow on the ground, but the number of such days va-
ries greatly from year to year.

The average relative humidity in midafternoon in
spring is less than 55 percent; during the rest of the year
it is about 60 percent. Humidity is higher at night, and
the average at dawn is about 85 percent. The prevailing
wind is from the southwest. Average windspeed is
highest, 9 miles per hour, in March.

Heavy rains, which oceur throughout the year, and
severe thunderstorms in summer sometimes cause flash
flooding, particularly in narrow valleys.
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Geology, relief, and drainage

The geology of Boyd and Greenup Counties consists of
the Pennsylvanian and Mississippian System. The bedrock
consists of interbedded shale, siltstone, and sandstone,
with a few limestone layers in the Upper Pennsylvanian
and Upper Mississippian. The most extensive bedrock in
the area is the Breathitt Formation, and Latham and
Shelocta soils are examples of those formed from shales
and siltstones of this formation. In the southeastern part
of Boyd County, Vandalia and Upshur soils are examples
of those formed from clayey shales of the Conemaugh
Formation of the Upper Pennsylvanian. This formation
contains some massive sandstones, and the landscape is
typically benched with numerous slips on the steep slopes.
In the western part of Greenup County, the ridges con-
sist of shales and siltstones of the lower Pennsylvanian.
The side slopes consist of upper and lower members of
the Borden Formation or lower Mississippian, which is
largely siltstone. Berks and Cranston soils commonly
formed in this siltstone parent material.

Approximately 80 percent of the survey area consists
of steep to very steep hillsides, and about 15 percent of
the area is nearly level to gently sloping flood plains and
terraces. The remaining 5 percent of the area consists of
gently sloping to moderately steep ridges and high
stream terraces. Elevation ranges from approximately
500 feet along the Ohio River to more than 1,100 feet on
the higher ridges. Elevation generally increases going
from east to west.

The area is dissected by a dendritic pattern of streams
that empty into tributaries that flow north into the Ohio
River. The major tributaries of the Ohio River in the sur-
vey area are the Big Sandy River, Little Sandy River,
and Tygarts Creek.

How this survey was made

Soil scientists made this survey to learn what kinds of
soil are in the survey area, where they are, and how they
can be used. The soil scientists went into the area know-
ing they likely would locate many soils they already knew
something about and perhaps identify some they had
never seen before. 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;
the kinds of rock; and many facts about the soils. They
dug many holes to expose soil profiles. A profile is the
sequence of natural layers, or horizons, in a soil; it ex-
tends from the surface down into the parent material,
which has been changed very little by leaching or by the
action of plant roots.

The soil scientists recorded the characteristics of the
profiles they studied, and they compared those profiles
with others in counties nearby and in places more distant.
Thus, through correlation, they classified and named the
soils according to nationwide, uniform procedures.

After a guide for classifying and naming the soils was
worked out, the soil scientists drew the boundaries of the
individual soils on aerial photographs. These photographs
show woodlands, buildings, field borders, roads, and other
details that help in drawing boundaries accurately. The
soil map at the back of this publication was prepared
from aerial photographs.

The areas shown on a soil map are called soil map units.
Some map units are made up of one kind of soil, others
are made up of two or more kinds of soil, and a few have
little or no soil material at all. Map units are discussed in
the sections “General soil map for broad land use
planning” and “Soil maps for detailed planning.”

While a soil survey is in progress, samples of soils are
taken as needed for laboratory measurements and for en-
gineering tests. The soils are field tested, and interpreta-
tions of their behavior are modified as necessary during
the course of the survey. New interpretations are added
to meet local needs, mainly through field observations of
different kinds of soil in different uses under different
levels of management. Also, data are assembled from
other sources, such as test results, records, field ex-
perience, and information available from state and local
specialists. For example, data on crop yields under
defined practices are assembled from farm records and
from field or plot experiments on the same kinds of soil.

But only part of a soil survey is done when the soils
have been named, described, interpreted, and delineated
on aerial photographs and when the laboratory data and
other data have been assembled. The mass of detailed in-
formation then needs to be organized so that it is readily
available to different groups of users, among them far-
mers, managers of rangeland and woodland, engineers,
planners, developers and builders, homebuyers, and those
seeking recreation.

General soil map for broad land use
planning

The general soil map at the back of this publication
shows, in color, map units that have a distinct pattern of
soils and of relief and drainage. Each map unit 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 provides a broad perspective of
the soils and landscapes in the survey area. It provides a
basis for comparing the potential of large areas for
general kinds of land use. Areas that are, for the most
part, suited to certain kinds of farming or to other land
uses can be identified on the map. Likewise, areas of soils
having properties that are distinctly unfavorable for cer-
tain land uses can be located.

Because of its small scale, the map does not show the
kind of soil at a specific site. Thus, it is not suitable for
planning the management of a farm or field or for select-
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ing a site for a road or building or other structure. The
kinds of soil in any one map unit differ from place to
place in slope, depth, stoniness, drainage, or other charac-
teristics that affect their management.

Map units of Boyd County

1. Latham-Shelocta

Moderately deep and deep, moderately well drained and
well drained, sloping to steep soils; on narrow ridges and
smooth, short side slopes

This map unit consists of narrow, sloping and
moderately steep ridgetops, steep and very steep side
slopes, and narrow valleys (fig. 1).

This map unit makes up about 45 percent of Boyd
County. Latham soils make up about 45 percent of the
map unit, Shelocta soils 30 percent, and minor soils the
remaining 25 percent.

Latham soils formed in residuum from shale and have a
heavy silty clay loam or silty clay subsoil. They are
moderately deep, moderately well drained, sloping to
steep soils on ridgetops and on short, convex side slopes.

Shelocta soils formed in colluvium from shale and silt-
stone and have a dominantly silty clay loam subsoil. They
are deep, well drained, moderately steep and steep soils
on smooth to concave side slopes.

The minor soils in this map unit are Gilpin, Wernock,
and Steinsburg soils on ridgetops and Cotaco and Pope
soils in valleys.

Most of this map unit is in forest, and some areas are
used for pasture. Some ridgetop areas are in hay or
pasture, and a few areas are used for cultivated crops.

This map unit has limited potential for farming. The
soils on ridgetops are suited to hay and pasture, but
pastures are difficult to establish and maintain on the
steep side slopes. Farming is mostly limited to narrow
valleys. This map unit is suited to woodland and wildlife
habitat.

Most areas of this map unit are limited for urban uses
by steep side slopes and slow permeability of the soils on
ridgetops.

2. Allegheny-Riney-Monongahela

Deep, well drained and moderately well drained, gently
sloping to moderately steep soils; on high stream terraces

This map unit consists of moderately wide, gently slop-
ing to moderately steep terraces and short, steep side
slopes.

This map unit makes up about 4 percent of Boyd Coun-
ty. Allegheny soils make up about 29 percent of the map
unit, Riney soils about 28 percent, Monongahela soils
about 18 percent, and minor soils the remaining 25 per-
cent.

Allegheny soils formed in alluvium and have a clay
loam or sandy clay loam subsoil. They are deep, well
drained, gently sloping to moderately steep soils on high
stream terraces.

Riney soils formed in alluvium and have a sandy clay
loam or clay loam subsoil. They are deep, well drained,
sloping soils on convex stream terraces.

Monongahela soils formed in alluvium and have a silt
loam subsoil over a fine sandy loam fragipan. They are
deep, moderately well drained, gently sloping to sloping
soils on high stream terraces.

The minor soils in this map unit are Tilsit soils on ter-
races and Steinsburg, Latham, and Shelocta soils on steep
side slopes.

Most of this map unit has been cleared and is used for
homesites. Steep areas along drainageways and creeks
are mostly wooded. Most of this map unit is suited to
urban uses. The main limitations are a seasonal high
water table in the more nearly level areas and gradient in
the more sloping areas.

3. Cuba-Morehead-Whitley

Deep, well drained to somewhat poorly drained, nearly
level to sloping soils; on flood plains and low terraces

This map unit consists of nearly level flood plains and
nearly level to sloping terraces in moderately wide val-
leys.

This map unit makes up about 5 percent of Boyd Coun-
ty. Cuba soils make up about 31 percent of the map unit,
Morehead soils about 28 percent, Whitley soils about 11
percent, and minor soils the remaining 30 percent.

Cuba soils formed in recent alluvium and have a silt
loam subsoil. They are well drained, nearly level soils on
first bottoms.

Morehead soils formed in alluvium and have a mottled
silt loam or light silty eclay loam subsoil. They are
somewhat poorly drained, nearly level soils on low ter-
races.

Whitley soils formed in alluvium and have a light silty
clay loam subsoil. They are well drained, nearly level to
sloping soils on stream terraces.

The minor soils in this map unit are Pope, Stendal, and
Nolin soils on flood plains; Tilsit soils on stream terraces;
and Shelocta soils on foot slopes.

Most of this map unit has been cleared and is used for
farming. It has a high potential for farming. Tile drainage
is needed in many places and is used on the Morehead
soils to remove excess water.

The main limitations of the soils in this map unit for
urban use are flooding and wetness. The Cuba soils are
subject to flooding, and some low areas of Morehead and
Whitley soils are flooded occasionally. The Morehead soils
have a seasonal high water table.

4. Elk-Huntington-Otwell

Deep, well drained and moderately well drained, nearly
level soils; on terraces and flood plains

This map unit consists of broad, nearly level terraces
and flood plains in wide valleys.
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This map unit makes up about 5 percent of Boyd Coun-
ty. Elk soils make up about 41 percent of the map unit,
Huntington soils about 23 percent, Otwell soils about 3
percent, and minor soils the remaining 33 percent.

Elk soils formed in alluvium and have a silty clay loam
subsoil. They are well drained soils on stream terraces.

Huntington soils formed in alluvium and have a thick,
dark, surface layer and a silt loam subsoil. They are well
drained soils on first bottoms.

Otwell soils formed in alluvium and have a light silty

clay loam subsoil over a fragipan at a depth of 2 feet.

They are moderately well drained soils on stream ter-
races.

The minor soils in this map unit are Chavies soils on
stream terraces and Newark and Bonnie soils on flood
plains.

Most of this map unit has been cleared and is used for
cultivated crops, homesites, towns, and industrial sites. In
nonurban areas the potential for farming is high.

The Elk soils have few limitations for urban uses. The
Huntington soils are severely limited by flooding. The Ot-
well soils are limited for some urban uses by a seasonal
high water table and slow permeability.

5. Vandalia-Upshur

Deep, well drained, sloping to very steep soils; on narrow
ridges, benches, and side slopes

This map unit consists of rough, broken topography. It
is typically benched with alternating strata of shale, silt-
stone, and sandstone and is on ridgetops that are narrow
and moderately steep and benches that are between the
steep breaks on side slopes (fig. 2).

This map unit makes up about 41 percent of Boyd
County. Vandalia soils make up about 35 percent of the
map unit, Upshur soils about 25 percent, and minor soils
the remaining 40 percent.

Vandalia soils formed in colluvium from shale and silt-
stone and have a silty clay subsoil. They are well drained,
steep soils on lower side slopes, in coves, and on benches.

Upshur soils formed in residuum from clay shale and
have a clay subsoil. They are well drained, sloping to very
steep soils on ridges, benches, and side slopes.

The minor soils in this map unit are Latham, Gilpin,
and Steinsburg soils on upper side slopes; Shelocta and
Hayter soils on colluvial side slopes; and Newark, Lind-
side, and Nolin soils on bottoms.

This map unit has limited potential for farming. More
than half of it has been cleared and largely is in unim-
proved pasture. Slips and severely eroded soils are com-
mon in cleared areas. The smoother ridges are suited to
pasture and hay. Areas of low quality hardwoods are on
ridges and south-facing slopes. White oak and yellow-
poplar dominate the lower, north-facing slopes.

Most areas of this map unit are limited for urban uses
by steep slopes and a slowly permeable subsoil.

Map units of Greenup County

1. Latham-Shelocta

Moderately deep and deep, moderately well drained and
well drained, sloping to steep soils; on narrow ridges and
smooth, short side slopes

This map unit consists of narrow, sloping and
moderately steep ridgetops, steep and very steep side
slopes, and narrow valleys (fig. 1).

This map unit makes up about 58 percent of Greenup
County. Latham soils make up about 53 percent of the
map unit, Shelocta soils about 31 percent, and minor soils
the remaining 16 percent.

Latham soils formed in residuum from shale and have a
heavy silty clay loam or silty clay subsoil. They are
moderately deep, moderately well drained, sloping to
steep soils on ridgetops and on short, convex side slopes.

Shelocta soils formed in colluvium from shale and silt-
stone and have a dominantly silty clay loam subsoil. They
are deep, well drained, moderately steep and steep soils
on smooth to concave side slopes.

The minor soils in this map unit are Wernock, Gilpin,
and Tilsit soils on ridges and Cotaco soils in the valleys.

Most of this map unit is in forest. Some of the lower
side slopes are in pasture, and some ridgetops have been
cleared and are used for hay, pasture, and cultivated
crops.

This map unit has limited potential for farming, except
for some of the broader ridges and the narrow valleys.
Pastures are difficult to establish and maintain on the
steep side slopes. This map unit is suited to woodland and
wildlife habitat.

Most areas of this map unit are limited for urban uses
by steep side slopes and slowly permeable soils on
ridgetops.

2. Allegheny-Riney-Monongahela

Deep, well drained and moderately well drained, gently
sloping to moderately steep soils; on high stream terraces

This map unit consists of moderately wide, gently slop-
ing to moderately steep terraces and short, steep side
slopes.

This map unit makes up about 2 percent of Greenup
County. Allegheny soils make up about 30 percent of the
map unit, Riney soils about 18 percent, Monongahela soils
about 17 percent, and minor soils the remaining 35 per-
cent.

Allegheny soils formed in alluvium and have a clay
loam or sandy clay loam subsoil. They are deep, well
drained, gently sloping to moderately steep soils on high
stream terraces.

Riney soils formed in alluvium and have a sandy clay
loam or clay loam subsoil. They are deep, well drained,
sloping soils on convex stream terraces.

Monongahela soils formed in alluvium and have a silt
loam subsoil over a fine sandy loam fragipan. They are
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deep, moderately well drained, gently sloping to sloping
soils on high stream terraces.

The minor soils in this map unit are Tilsit and Whitley
soils on stream terraces and Latham and Shelocta soils on
steep side slopes.

Most of this map unit has been cleared and is used for
homesites. Steep areas along drainageways and creeks
are mostly wooded. Most of this map unit is suited to
urban uses. The main limitations are a seasonal high
water table in the more nearly level areas and gradient in
the more sloping areas.

3. Cuba-Morehead-Whitley

Deep, well drained to somewhat poorly drained, nearly
level to sloping soils; on flood plains and low terraces

This map unit consists of nearly level flood plains and
nearly level to sloping terraces in moderately wide val-
leys.

This map unit makes up about 10 percent of Greenup
County. Cuba soils make up about 31 percent of the map
unit, Morehead soils about 25 percent, Whitley soils about
23 percent, and minor soils the remaining 21 percent.

Cuba soils formed in recent alluvium and a have silt
loam. subsoil. They are well drained, nearly level soils on
first bottoms.

Morehead soils formed in alluvium and have a mottled
silt loam or light silty clay loam subsoil. They are
somewhat poorly drained, nearly level soils on low ter-
races.

Whitley soils formed in alluvium and have a light silty
clay loam subsoil. They are well drained, nearly level to
sloping soils on stream terraces.

The minor soils in this map unit are Pope and Stendal
soils on flood plains; Tilsit, Markland, and Cotaco soils on
terraces; and Shelocta soils on alluvial fans.

Most of this map unit has been cleared and is used for
farming. Tile drainage is needed in many places and is
used to remove excess water from Morehead soils.

The main limitations of the soils in this map unit for
urban use are flooding and wetness. The Cuba soils are
subject to flooding, and some low areas of Morehead and
Whitley soils are flooded occasionally. Morehead soils
have a seasonal high water table.

4. Elk-Huntington-Otwell

Deep, well drained and moderately well drained, nearly
level soils; on terraces and flood plains

This map unit consists of broad, nearly level terraces
and flood plains in wide valleys.

This map unit makes up about 7 percent of Greenup
County. Elk soils make up about 33 percent of the map
unit, Huntington soils about 18 percent, Otwell soils about
17 percent, and minor soils the remaining 32 percent.

Elk soils formed in alluvium and have a silty clay loam
subsoil. They are well drained soils on stream terraces.

Huntington soils formed in alluvium and have a thick,
dark surface layer and a silt loam subsoil. They are well
drained soils on first bottoms.

Otwell soils formed in alluvium and have a light silty
clay loam subsoil over a fragipan at a depth of 2 feet.
They are moderately well drained soils on stream ter-
races.

The minor soils in this map unit are Chavies, Ashton,
and Weinbach soils on stream terraces and Newark and
Nolin soils on bottoms.

Most of this map unit has been cleared and is used for
cultivated erops, homesites, towns, and industrial sites. In
nonurban areas the potential for farming is high.

The Elk soils have few limitations for urban uses. The
Huntington soils are severely limited by flooding. The Ot-
well soils are limited for some urban uses by a seasonal
high water table and slow permeability.

5. Berks-Cranston

Moderately deep and deep, well drained, very steep soils;
on side slopes and narrow ridgetops

This map unit consists of narrow, moderately steep
ridgetops and very steep side slopes (fig. 3).

This map unit makes up about 23 percent of Greenup
County. Berks soils make up about 45 percent of the map
unit, Cranston soils about 35 percent, and minor soils the
remaining 20 percent.

Berks soils formed in residuum and have a channery
silt loam subsoil. They are moderately deep, well drained,
very steep soils on upper side slopes.

Cranston soils formed in colluvium and have a channery
silt loam subsoil. They are deep, well drained, very steep
soils on lower side slopes.

The minor soils in this map unit are Latham and Gilpin
soils on upper side slopes, Shelocta soils on alluvial fans,
and Pope soils on bottoms.

This map unit is mainly used for woodland and wildlife
habitat. It has low potential for farming, which is
restricted to the narrow valleys. The steep slopes severe-
ly limit this map unit for other uses.

Soil maps for detailed planning

The map units shown on the detailed soil maps at the
back of this publication represent the kinds of soil in the
survey area. They are described in this section. The
descriptions together with the soil maps can be useful in
determining the potential of a soil and in managing it for
food and fiber production; in planning land use and
developing soil resources; and in enhancing, protecting,
and preserving the environment. More information for
each map unit, or soil, is given in the section “Use and
management of the soils.”

Preceding the name of each map unit is the symbol that
identifies the soil on the detailed soil maps. Each soil
description includes general facts about the soil and a
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brief description of the soil profile. In each description,
the principal hazards and limitations are indicated, and
the management concerns and practices needed are
discussed.

The map units on the detailed soil maps represent an
area on the landscape made up mostly of the soil or soils
for which the unit is named. Most of the delineations
shown on the detailed soil map are phases of soil series.

Soils that have a profile that is almost alike make up a
soil series. Except for allowable differences in texture of
the surface layer or of the underlying substratum, all the
soils of a series have major horizons that are similar in
composition, thickness, and arrangement in the profile. A
soil series commonly is named for a town or geographic
feature near the place where a soil of that series was
first observed and mapped.

Soils of one series can differ in texture of the surface
layer or in the underlying substratum and in slope, ero-
sion, stoniness, salinity, wetness, or other characteristics
that affect their use. On the basis of such differences, a
soil series is divided into phases. The name of a soil phase
commonly indicates a feature that affects use or manage-
ment. For example, Allegheny loam, 2 to 6 percent slopes,
is one of several phases within the Allegheny series.

Some map units are made up of two or more dominant
kinds of soil. Such map units are called soil complexes.

A soil complex consists of areas of two or more soils
that are so intricately mixed or so small in size that they
cannot be shown separately on the soil map. Each area in-
cludes some of each of the two or more dominant soils,

and the pattern and proportion are somewhat similar in

all areas. Vandalia-Upshur complex, 30 to 60 percent
slopes, is an example.

Most map units include small, scattered areas of soils
other than those that appear in the name of the map unit.
Some of these soils have properties that differ substan-
tially from those of the dominant soil or soils and thus
could significantly affect use and management of the map
unit. These soils are described in the description of each
map unit. Some of the more unusual or strongly contrast-
ing soils that are included are identified by a special sym-
bol on the soil map.

Most mapped areas include places that have little or no
soil material and support little or no vegetation. Such
places are called miscellaneous areas; they are delineated
on the soil map and given descriptive names. Strip mines
is an example. Some of these areas are too small to be
delineated and are identified by a special symbol on the
soil map.

The acreage and proportionate extent of each map unit
are given in table 4, and additional information on proper-
ties, limitations, capabilities, and potentials for many soil
uses is given for each kind of soil in other tables in this

survey. (See “Summary of tables.”) Many of the terms
used in describing soils are defined in the Glossary.

Soil descriptions and potentials

AlB—Allegheny loam, 2 to 6 percent slopes. This
deep, well drained soil is mostly on low terraces and allu-
vial fans in narrow valleys. Slopes are slightly convex and
are 150 to 300 feet long. The areas are long and narrow
and range from 3 to 15 acres in size.

In a representative profile the surface layer is brown
loam about 9 inches thick. The subsoil, about 36 inches
thick, is yellowish brown or strong brown heavy loam,
clay loam, or sandy clay loam. The substratum, to a depth
of 66 inches, is strong brown sandy loam with brownish
gray mottles and contains quartzite and sandstone peb-
bles and many oxide concretions.

Included with this soil in mapping are small areas of
Chavies and Whitley soils and a few areas of soils that
have slopes of 0 to 2 percent.

The available water capacity of this soil is high, and
permeability is moderate. Runoff is medium. Natural fer-
tility is medium, and organic matter content is moderate.
Reaction is generally strongly acid or very strongly acid
unless the soil is limed. This soil is easy to till and can be
worked throughout a wide range of moisture content
without clodding or crusting. The root zone extends to a
depth of 36 to 48 inches.

Most of this soil has been cleared and is used for cul-
tivated crops, hay, and pasture. Some areas are used for
homesites and gardens. This soil has good potential for
farming and is suited to most urban uses.

Crops commonly grown in the area, such as corn, tobac-
co, small grain, and all pasture and hay crops, are suited
to this soil. Response of crops to fertilizer and lime is
good. The erosion hazard is moderate, and measures for
controlling erosion are needed if cultivated crops are
grown. Contour tillage, stripcropping, minimum tillage,
returning crop residue to the soil, using cover crops, and
growing grasses and legumes in the cropping system help
in controlling erosion and maintaining organic matter con-
tent.

This soil is suited to pasture and hay plants commonly
grown in the area and produces high yields if properly
managed. Plant species that produce adequate forage and
provide satisfactory ground cover are needed. Pasture
renovation should be frequent enough to maintain the
desired species. The application of lime and fertilizer, use
of proper stocking rates and rotational grazing, and con-
trol of undesirable vegetation are some of the chief
management needs.

Although most of this soil is cleared, it has high produc-
tivity potential for woodland. Plant competition is a
management concern.

This soil is suited to most urban uses. It is limited for
sewage lagoons by seepage and flooding in a few low
areas. These low flooded areas are limited for most urban
uses. Capability subelass IIe; woodland ordination 2o.

AlC—Allegheny loam, 6 to 12 percent slopes. This
deep, well drained soil is on small alluvial fans and high
stream terraces. Slopes are mostly convex. Areas range
from 5 to 15 acres in size.
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In a representative profile the surface layer is brown
loam about 9 inches thick. The subsoil, about 36 inches
thick, is yellowish brown or strong brown heavy loam,
clay loam, or sandy clay loam. The substratum, to a depth
of 66 inches, is strong brown sandy loam with brownish
gray mottles and contains quartzite and sandstone peb-
bles and many oxide coneretions.

Included with this soil in mapping are small areas of
Riney, Monongahela, Tilsit, and Whitley soils.

The available water capacity of this soil is high, and
permeability is moderate. Runoff is medium. Natural fer-
tility is medium and organic matter content is moderate.
In unlimed areas, reaction in the surface layer and the
subsoil ranges from strongly acid to very strongly acid.
This soil is easy to till and can be worked throughout a
wide range of moisture content without clodding or crust-
ing. The root zone extends to a depth of 36 to 48 inches.

Most areas of this soil are used for homesites. Some
areas are used for pasture and hay and a few areas are
used for cultivated crops. This soil has fair potential for
farming and is suited to most urban uses.

Although this soil is suited to most cultivated crops, it
is better suited to pasture and hay crops. Response of
crops to fertilizer and lime is good. The hazard of erosion
is severe, and measures for controlling erosion are needed
if cultivated crops are grown. Contour tillage, strip-
cropping, minimum tillage, returning crop residue to the
soil, using cover crops, and growing grasses and legumes
in the cropping system help in controlling erosion and
maintaining organic matter content.

This soil is suited to pasture and hay plants commonly
grown in the area and produces high yields if properly
managed. Plant species that produce adequate forage and
provide satisfactory ground cover are needed. Pasture
renovation should be frequent enough to maintain the
desired species. The application of lime and fertilizer, use
of proper stocking rates and rotational grazing, and con-
trol of undesirable vegetation are some of the manage-
ment needs.

Although most of this soil is cleared, it has high produc-
tivity potential for woodland. Plant competition is a
management concern.

This soil is suited to most urban uses. It is limited for
sewage lagoons by seepage. Capability subclass Ille;
woodland ordination 2o.

AlD—Allegheny loam, 12 to 20 percent slopes. This
deep, well drained soil is on high stream terraces. It is on
concave and smooth side slopes in areas that range from
5 to 20 acres in size.

In a representative profile the surface layer is brown
loam about 7 inches thick. The subsoil, about 36 inches
thick, is yellowish brown or strong brown heavy loam,
clay loam, or sandy clay loam. The substratum, to a depth
of 66 inches, is strong brown sandy loam with brownish
gray mottles and contains quartzite and sandstone peb-
bles and many oxide concretions.

Included with this soil in mapping are areas of Riney
and Whitley soils. Also included are small spots of wet,
seepy soils.

The available water capacity of this soil is high, and
permeability is moderate. Runoff is medium. Natural fer-
tility is medium, and organic matter content is moderate.
In unlimed areas, the surface layer and subsoil range
from strongly acid to very strongly acid. This soil can be
worked throughout a wide range of moisture content
without clodding or crusting. The root zone extends to a
depth of 34 to 46 inches.

Most areas of this soil are used for homesites. Some
areas are in pasture and hay, and a few areas are wooded.
This soil has low potential for farming and is limited for
urban uses by slope.

This soil is suited to occasional cultivation but is better
suited to pasture and hay crops. Response of crops to fer-
tilizer and lime is good. The hazard of erosion is very
severe, and measures for controlling erosion are needed if
cultivated crops are grown. Contour tillage, stripcropping,
minimum tillage, returning crop residue to the soil, using
cover crops, and growing grasses and legumes in the
cropping system help in controlling erosion and maintain-
ing organic matter content.

_ This soil is suited to pasture and hay plants commonly

grown in the area and produces moderate yields if
properly managed. Plant species that produce adequate
forage and provide satisfactory ground cover are needed.
Pasture renovation should be frequent enough to main-
tain the desired species. The application of lime and fertil-
izer, use of proper stocking rates and rotational grazing,
and control of undesirable vegetation are some of the
management needs.

This soil is suited to trees, and a small acreage is
wooded. Potential productivity is high. The hazard of ero-
sion, equipment limitations, and plant competition are
management concerns.

This soil is limited for most urban uses by moderately
steep slopes. Areas disturbed during home construction
are subject to erosion, and plant cover should be
established quickly in denuded areas. Capability subclass
IVe; woodland ordination 2r.

As—Ashton silt loam (0 to 2 percent slopes). This
deep, well drained soil is on low terraces or second bot-
toms. Areas range from 15 to 100 acres in size. They
generally are narrow to fairly broad and are between
areas of Huntington and Elk soils.

In a representative profile the surface layer is dark
brown silt loam about 8 inches thick. The subsoil, about 33
inches thick, is dark brown or brown silt loam or light
silty clay loam. The upper 21 inches of the substratum is
brown silt loam, and the lower part, to a depth of 72
inches, is brown fine sandy loam.

Included with this soil in mapping are small areas of
Huntington, Elk, and Lindside soils.

The available water capacity of this soil is high, and
permeability is moderate. Runoff is slow or medium.
Natural fertility and organic matter content are high.
This soil is easy to till and can be worked throughout a
wide range of moisture content without clodding or crust-
ing. In unlimed areas the surface layer ranges from
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slightly acid to mildly alkaline, and the subsoil ranges
from neutral to medium acid. The root zone extends to a
depth of 40 to 60 inches.

This soil has good potential for farming, and most of
the acreage is in cultivated crops. It is limited for most
urban uses by flooding.

Corn and soybeans are well suited to this soil and are
commonly grown. A small acreage is used for tobacco,
hay, pasture, and small grain (fig. 4). Most areas of this
soil are subject to occasional flooding in winter or early
spring before crops are planted. This soil is productive
and can be cropped intensively if it is properly fertilized
and practices are used to help maintain organic matter
content. Minimum tillage, returning crop residue to the
soil, using cover crops, and growing grasses and legumes
in the cropping system help in maintaining tilth and or-
ganic matter content.

All pasture and hay crops commonly grown in the area
are suited to this soil. Some hay crops are damaged in
places by flooding. The management needs are maintain-
ing desired species, controlling weeds, using proper
stocking rates and rotational grazing, and applying fertil-
izer.

This soil is suited to trees, and productivity potential is
very high. Plant competition is a management concern.

This soil is limited for most urban uses by flooding.
Capability class I; woodland ordination lo.

BcF —Berks-Cranston channery silt loams, 30 to 60
percent slopes. The moderately deep, well drained Berks
soils in this complex are mostly on upper convex side
slopes and narrow ridges and make up about 45 percent
of the complex. A few areas of Berks soils are on lower,
steep breaks. The deep, well drained Cranston soils are
on lower concave side slopes and in coves and make up
about 35 percent of the complex. The areas range from 20
to several hundred acres. These soils are so intermingled
that mapping them separately was not practical.

In a representative profile of a Berks soil in this com-
plex, the surface layer is dark grayish brown channery
silt loam about 5 inches thick. The subsoil is brown and
yellowish brown channery silt loam about 25 inches thick.
Siltstone bedrock is at a depth of 30 inches.

In a representative profile of a Cranston soil in this
complex, the surface layer is dark grayish brown chan-
nery silt loam about 4 inches thick. The subsoil, about 48
inches thick, is yellowish brown or strong brown channery
silt loam. The substratum to a depth of 65 inches is yel-
lowish brown very channery silt loam.

Included with this complex in mapping are small areas
of Latham, Shelocta, and Gilpin soils and a shallow soil on
narrow ridges and steep breaks. Also included are a few
small areas of soils that have slopes of 20 to 30 percent
and small areas of soils where stones and rock outerops
cover 2 percent or more of the surface.

The Berks soils have low available water capacity and
moderate to rapid permeability. Runoff is rapid, and natu-
ral fertility and organic matter content are low. Reaction
of the unlimed soil is strongly acid to very strongly acid.

The root zone and depth to bedrock range from 20 to 40
inches.

The Cranston soils have high available water capacity
and moderately rapid permeability. Runoff is medium,
natural fertility is medium, and organic matter content is
low. Reaction of the unlimed soil ranges from strongly
acid to extremely acid. The root zone extends to a depth
of 40 to 60 inches.

Most of this complex is wooded, but a few areas on
lower side slopes are used for pasture. This complex has
poor potential for farming and for urban uses. It has
better potential for trees and habitat for woodland wil-
dlife.

These soils are not suited to cultivation because of the
very steep slopes and the hazard of erosion. Some areas
are used for pasture, but most areas are too steep for the
use of modern machinery. Stands of pasture grasses are
difficult to establish and maintain. If these soils are used
for pasture, grasses and legumes that produce good plant
cover and require the least amount of renovation are
needed. Overgrazing reduces the stand of desirable
grasses and legumes and results in excessive erosion.

This complex is suited to trees, and most of the acreage
is wooded. Woodland productivity potential is moderately
high for the Berks soils on north- and east-facing slopes
and moderate on south- and west-facing slopes. The Cran-
ston soils have high productivity potential on north- and
east-facing slopes and moderately high potential on south-
and west-facing slopes. The erosion hazard and equipment
limitations are management concerns caused by the very
steep slopes. Plant competition is a management concern
for the Cranston soils on north- and east-facing slopes.

These soils are limited for urban uses by very steep
slopes. Capability subclass VIle; Berks part in woodland
ordination 3f (north aspects) and 4f (south aspects); Cran-
ston part in woodland ordination 2r (north aspects) and 3r
(south aspects).

Bo—Bonnie silt loam (0 to 2 percent slopes). This
nearly level and depressional, poorly drained to very
poorly drained soil is on flood plains. Areas are long and
narrow and range from 3 to 20 acres in size.

In a representative profile the surface layer is grayish
brown silt loam about 8 inches thick. It has dark brown
mottles. The subsoil is about 30 inches thick. It is olive
gray silt loam with dark brown mottles in the upper 9
inches. The lower 21 inches is gray heavy silt loam with
strong brown mottles. The substratum is mottled grayish
brown, gray, and yellowish brown heavy silt loam to a
depth of 62 inches.

Included with this soil in mapping are small areas of
Stendal, Newark, and Morehead soils. Also included are
small areas of a poorly drained soil with a fragipan and a
small acreage of a soil that is 27 to 40 percent clay
between depths of 24 and 40 inches. A few areas of soils
that are similar to this Bonnie soil but that are medium
acid are also included.

The available water capacity of this soil is high, and
permeability is moderate. Runoff is slow to ponded. Natu-
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ral fertility and organic matter content are low. This soil
is easy to till and can be worked throughout a wide range
of moisture content without clodding or erusting. In un-
limed areas reaction is strongly acid or very strongly acid
throughout. The root zone extends to a depth of 38 to 50
inches.

This soil has good potential for farming if artificially
drained. It is limited for most urban uses by wetness and
flooding.

This soil is subject to flooding and has a high water
table at or near the surface. Unless this soil is artificially
drained, it is poorly suited to most row crops. It can be
cropped year after year if properly drained. Corn and
soybeans are commonly grown on this soil, but crops are
damaged by wetness in some years. This soil responds
well to tile drainage but some areas lack suitable outlets.

If adequately drained, this soil is well suited to pasture
and hay, but plant species that tolerate wetness are
needed. In addition to drainage, other management needs
are pasture renovation, weed control, application of lime
and fertilizer, and use of proper stocking rates and rota-
tional grazing.

This soil is suited to trees, but only a small acreage is
wooded. Potential productivity is very high for wetland
hardwoods. Equipment limitations, seeding mortality, and
plant competition are management concerns.

Because of flooding and a seasonal high water table,
this soil is limited for most urban uses. Capability sub-
class IIIw; woodland ordination 1w.

ChA—Chavies fine sandy loam, 0 to 6 percent slopes.
This deep, well drained soil is on stream terraces in long,
narrow to broad areas that range from 3 to 30 acres in
size.

In a representative profile the surface layer is dark
brown fine sandy loam about 10 inches thick. The subsoil,
about 34 inches thick, is dark brown or brown fine sandy
loam. The substratum is brown fine sandy loam and
loamy sand to a depth of 65 inches.

Included with this soil in mapping are small areas of
Elk, Lakin, Allegheny, and Pope soils.

The available water capacity of this soil is high, and
permeability is moderately rapid. Runoff is medium.
Natural fertility is medium, and organic matter content is
moderate. This soil is easy to till and can be worked
throughout a wide range of moisture content without
clodding or crusting. In unlimed areas the surface layer
and subsoil range from medium acid to very strongly acid.
The root zone extends to a depth of 36 to 48 inches.

Most of this soil is used for cultivated crops, hay, and
pasture. Some areas are used for homesites and gardens,
and a few areas are used for truck crops. This soil has
good potential for farming and is suited to most urban
uses.

Crops commonly grown in the area, such as corn, tobac-
co, small grain, truck crops, and all pasture and hay crops,
are suited to this soil. Response of crops to fertilizer and
lime is good. The hazard of erosion is slight to moderate,
and management that controls this hazard is needed in

places on the longer slopes if cultivated erops are grown.
Contour tillage, stripcropping, minimum tillage, returning
crop residue to the soil, using cover crops, and growing
grasses and legumes in the cropping system help in con-
trolling erosion and maintaining organic matter content.

This soil is suited to pasture and hay plants commonly
grown in the area, and production potential is high if the
soil is properly managed. Plant species that produce
adequate forage and provide satisfactory ground cover
are needed. Pasture renovation should be frequent
enough to maintain the desired species. The application of
lime and fertilizer, use of proper stocking rates and rota-
tional grazing, and control of undesirable vegetation are
some of the chief management needs.

Although most of this soil is cleared, it has high produc-
tivity potential for woodland. Plant competition is a
management concern.

This soil is suited to most urban uses. It is limited for
sanitary landfills and sewage lagoons by seepage and by
flooding in a few low areas. These flooded areas are
limited for most urban uses. Capability subclass ITe;
woodland ordination 2o.

Co—Cotaco loam (2 to 6 percent slopes). This deep,
moderately well drained soil is on low terraces and alluvi-
al fans. Most areas of this soil are in narrow valleys and
range from 2 to 20 acres in size. The alluvial fans are
generally smaller and more sloping than the terraces.

In a representative profile the surface layer is dark
grayish brown loam about 10 inches thick. The subsoil is
about 31 inches thick. It is yellowish brown sandy clay
loam with brown and strong brown mottles in the upper 6
inches. The next 7 inches is yellowish brown sandy clay
loam with light brownish gray and dark brown mottles.
The lower 18 inches of the subsoil is mottled grayish
brown, yellowish brown, and dark brown gravelly light
clay loam. The upper 5 inches of the substratum is yel-
lowish brown gravelly light clay loam with dark brown
and light brownish gray mottles. The lower part of the
substratum is mottled yellowish brown, gray, and dark
brown sandy clay loam to a depth of 66 inches.

Included with this soil in mapping are small areas of
Stokly soils on first bottoms and small areas of Morehead
soils on low terraces. Also included are areas of soils that
are similar to this Cotaco soil but that are less acid.

The available water capacity of this soil is high, and
permeability is moderate. Runoff is medium. Natural fer-
tility is medium, and organic matter content is low. In un-
limed areas reaction in the the surface layer and subsoil
ranges from strongly acid to extremely acid. This soil is
easy to till and can be worked throughout a wide range of
moisture content without cloedding or crusting. It has a
seasonal high water table at a depth of 1.5 to 8 feet. The
root zone extends to a depth of 36 to 48 inches.

This soil has good potential for farming. It is used for
hay and pasture and is commonly used for row crops if
the soil is drained. It is limited for many urban uses by
wetness.
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If drained, this soil is suited to the cultivated crops
commonly grown in the area, such as corn, tobacco, and
small grain. Response of crops to fertilizer and lime is
good. The hazard of erosion is slight to moderate, and
measures to control erosion are needed on the more slop-
ing areas if cultivated crops are grown. Contour tillage,
stripcropping, minimum tillage, returning crop residue to
the soil, using cover crops, and growing grasses and
legumes in the cropping system help in controlling erosion
and maintaining organic matter content. Tile drainage is
generally better suited to this soil than are other
drainage systems.

This soil is suited to pasture and hay plants, but spe-
cies that tolerate some wetness are needed. Pasture
renovation should be frequent enough to maintain the
desired species. The application of lime and fertilizer, use
of proper stocking rates and rotational grazing, drainage,
and control of undesirable vegetation are some of the
chief management needs.

Although most of this soil has been cleared, it has high
productivity potential for woodland. Plant competition is a
management concern.

This soil is limited for many urban uses by a seasonal
high water table. Capability subclass IIw; woodland or-
dination 2o.

Cu—Cuba silt loam (0 to 4 percent slopes). This nearly
level, deep, well drained soil is on flood plains in the
wider valleys. Areas are parallel to drainageways and
range from 5 to 40 acres in size.

In a representative profile the surface layer is brown
silt loam about 10 inches thick. The subsoil, about 28
inches thick, is brown or dark yellowish brown silt loam.
The substratum is dark yellowish brown silt loam to a
depth of 70 inches.

Included with this soil in mapping are small areas of
Pope and Whitley soils and a few areas of a soil with low
chroma mottles at a depth of less than 24 inches. Also in-
cluded are areas of soils that are as much as 5 percent
gravel in the surface layer and subsoil and a few small
areas of soils that have slopes greater than 4 percent.

The available water capacity of this soil is high, and
permeability is moderate. Runoff is slow or medium.
Natural fertility is medium, and organic matter content is
moderate. Reaction is strongly acid or very strongly acid
unless the soil is limed. This soil is easy to till and can be
worked throughout a wide range of moisture content
without clodding or crusting. The root zone extends to a
depth of 88 to 50 inches.

This soil has good potential for farming and is used for
cultivated crops, hay, and pasture. It is limited for urban
uses by flooding.

Corn and soybeans are well suited to this soil and are
commonly grown. This soil is subject to flooding in winter
and early spring and occasionally during the growing
season. Response of crops to fertilizer and lime is good.
Erosion is not a hazard. This soil can be cropped year
after year if good management practices are used to
maintain fertility and organic matter content.

All pasture and hay crops commonly grown in the area
are suited to this soil, but some hay crops are damaged in
places by flooding. The management needs are maintain-
ing the desired species, controlling weeds, using proper
stocking rates and rotational grazing, and applying lime
and fertilizer.

This soil is suited to trees, and productivity potential is
very high. Plant competition is a management concern.

This soil is limited for most urban uses by flooding.
Capability class I; woodland ordination lo.

EkA—EIk silt loam, 0 to 2 percent slopes. This deep,
well drained soil is on stream terraces. Areas range from
long and narrow to broad and from 5 to 100 acres in size.

In a representative profile the surface layer is dark
brown silt loam about 9 inches thick. The subsoil, about 36
inches thick, is dark brown or brown silt loam or light
silty clay loam. The substratum, to a depth of 73 inches, is
dark yellowish brown or dark brown stratified, sandy
loam and loam.

Included with this soil in mapping are small areas of
Otwell, Ashton, and Chavies soils, a few long, narrow
areas at a low elevation of a soil that is wetter than this
Elk soil, and a few small areas of a soil containing more
sand in the surface layer and subsoil than this Elk soil
Also included are some areas of soils around buildings
and industrial sites that have been disturbed by cutting
and filling and a few areas of Elk soils that have slopes of
2 to 12 percent. .

The available water capacity of this soil is high, and
permeability is moderate. Runoff is slow to moderate.
Natural fertility is high, and organic matter content is
moderate. This soil is easy to till and can be worked
throughout a wide range of moisture content without
clodding or crusting. In unlimed areas the surface layer
and subsoil range from slightly acid to very strongly acid.
The root zone extends to a depth of 40 to 60 inches.

This soil has good potential for farming and for most
urban uses. It is used for cultivated crops, hay, and
pasture and for homesites, gardens, and industrial sites.

This soil is suited to the cultivated crops grown in the
area and is used extensively for corn and soybeans. A
small acreage is in tobacco, small grain, hay, and pasture
(fig. 5). Response of crops to fertilizer and lime is good.
The erosion hazard is slight. This soil can be cropped year
after year if good management practices are used to
maintain fertility and organic matter content. Minimum
tillage, returning crop residue to the soil, using cover
crops, and growing grasses and legumes in the cropping
system help in maintaining tilth and organic matter con-
tent.

All pasture and hay crops commonly grown in the area
are suited to this soil. The management needs are main-
taining desired species, controlling weeds, using proper
stocking rates and rotational grazing, and applying lime
and fertilizer.

This soil is suited to trees, and potential productivity is
high. Plant competition is a management concern.
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This soil is suited to most urban uses. It is limited for
sewage lagoons by seepage and by flooding in a few low
areas. These low flooded areas are limited for most urban
uses. Capability class I; woodland ordination 20.

GIC—Gilpin silt loam, 6 to 12 percent slopes. This
moderately deep, well drained soil is on narrow ridgetops.
Slopes are convex and less than 150 feet long. Areas are
long and narrow and range from 3 to 15 acres in size.

In a representative profile the surface layer is brown
silt loam about 7 inches thick. The subsoil, about 20 inches
thick, is yellowish brown heavy silt loam in the upper 9
inches and yellowish brown shaly light silty clay loam in
the lower 11 inches. Siltstone and shale are at a depth of
27 inches.

Included with this soil in mapping are small areas of
Latham and Wernock soils. Also included are a few areas
of soils that have slopes less than 6 percent.

The permeability and available water capacity of this
soil are moderate. Runoff is medium. Natural fertility and
organic matter content are low. This soil is easy to till
and can be worked throughout a wide range of moisture
content without clodding or crusting. In unlimed areas the
surface layer and subsoil range from strongly acid to ex-
tremely acid. The root zone and depth to rippable bedrock
range from 20 to 40 inches.

This soil has fair potential for farming, and most of the
acreage is in hay, pasture, and woods. It is limited for
many urban uses by bedrock at a depth of 20 to 40 inches.

Although this soil is suited to most cultivated crops, it
is better suited to pasture and hay. Response of crops to
fertilizer and lime is good. If this soil is cultivated, the
hazard of erosion is severe and measures that control ero-
sion and reduce runoff are needed. Contour tillage, strip-
cropping, minimum tillage, returning crop residue to the
soil, using cover crops, and growing grasses and legumes
in the cropping system help control erosion and maintain
the organic matter content.

This soil is suited to pasture and hay, and production
potential is moderate if the soil is properly managed. The
root zone ranges from 20 to 40 inches in depth, and lack
of moisture limits production potential during dry
seasons. Plant species that produce adequate forage and
provide satisfactory ground cover are needed. Pasture
renovation should be frequent enough to maintain the
desired species. The application of lime and fertilizer, use
of proper stocking rates and rotational grazing, and con-
trol of undesirable vegetation are some of the chief
management needs.

This soil is suited to trees, and about half of the acre-
age is wooded. Productivity potential is moderately high.
Capability subclass 1Ile; woodland ordination 3o.

GID—Gilpin silt loam, 12 to 20 percent slopes. This
moderately deep, well drained soil is on narrow ridgetops.
Slopes are convex and are less than 200 feet long. Areas
are long and narrow and range from 4 to 20 acres in size.

In a representative profile the surface layer is brown
silt loam about 7 inches thick. The subsoil, about 20 inches
thick, is yellowish brown heavy silt loam in the upper 9

inches and yellowish brown shaly light silty clay loam in
the lower 11 inches. Siltstone and shale are at a depth of
27 inches.

Included with this soil in mapping are small areas of
Latham and Wernock soils.

The available water capacity and permeability of this
soil are moderate. Runoff is rapid. Natural fertility and
organic matter content are low. This soil can be worked
throughout a wide range of moisture content without
clodding or crusting. In unlimed areas the surface layer
and subsoil range from strongly acid to extremely acid.
The root zone and depth to rippable bedrock range from
20 to 40 inches.

Most areas of this soil are in woods, hay, and pasture
but a few areas are cultivated. This soil is limited for cul-
tivated crops and many urban uses by slope. It is better
suited to grasses and trees than to other uses.

Although this soil is suited to occasional cultivation, it
is better suited to pasture and hay crops. If this soil is
cultivated, the hazard of erosion is very severe and mea-
sures that control erosion and reduce runoff are needed.
Contour tillage, stripcropping, minimum tillage, returning
crop residue to the soil, using cover crops, and growing
grasses and legumes in the cropping system are needed
to help control erosion and maintain the organic matter
content.

This soil is suited to pasture and hay, and production
potential is moderate if the soil is properly managed. The
root zone ranges from 20 to 40 inches in depth, and lack
of moisture limits production during dry seasons. Plant
species should be selected to produce adequate forage and
provide satisfactory ground cover. Renovation should be
frequent enough to maintain the desired species. The ap-
plication of lime and fertilizer, use of proper stocking
rates and rotational grazing, and control of undesirable
vegetation are some of the chief management needs.

This soil is suited to trees, and more than half of the
acreage is wooded. Productivity potential is high on
north- and east-facing slopes and moderately high on
south- and west-facing slopes. Erosion hazard and equip-
ment limitations are management concerns because of the
moderately steep slopes.

This soil is limited for most urban uses by moderately
steep slopes and by siltstone and shale at a depth of 20 to
40 inches, which hinder shallow excavations. Areas
disturbed during home construction are subject to ero-
sion, and plant cover should be established quickly in
denuded areas. Capability subclass IVe; woodland ordina-
tion 2r (north aspect) and 3r (south aspect).

GIE—Gilpin silt loam, 20 to 30 percent slopes. This
moderately deep, well drained soil is on upper parts of
side slopes and on narrow ridgetops. Slopes are smooth
and convex and are less than 200 feet long. The areas are
long and narrow and range from 3 to 15 acres in size.

In a representative profile the surface layer is brown
silt loam about 7 inches thick. The subsoil, to a depth of
30 inches, is yellowish brown heavy silt loam in the upper
part and yellowish brown shaly light silty clay loam in the
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lower part. Siltstone and shale bedrock is at a depth of 30
inches.

Included with this soil in mapping are small areas of
Latham, Shelocta, and Steinsburg soils.

The available water capacity and permeability of this
soil are moderate. Runoff is rapid. Natural fertility and
organic matter content are moderate. This soil can be
worked throughout a wide range of moisture content
without clodding or crusting. In unlimed areas the surface
layer and subsoil range from strongly acid to extremely
acid. The root zone and depth to siltstone and shale
bedrock ranges from 20 to 40 inches.

This soil is mostly wooded, but some areas are used
for pasture and hay. It has poor potential for farming and
for most urban uses. It is better suited to trees and
grasses than to other uses.

The hazard of erosion is too severe for this soil to be
used for cultivated crops. The soil is suitable for pasture
and hay, but harvesting hay is difficult on the steep
slopes. Because of the slope and erosion hazard, manage-
ment of vegetation for ground cover and soil protection is
important. Pasture mixtures that produce satisfactory
forage, provide adequate ground cover, and require the
least amount of renovation are needed. The application of
lime and fertilizer, use of proper stocking rates and rota-
tional grazing, and control of undesirable vegetation are
some of the chief management needs.

This soil is mostly wooded. Potential productivity is
high on north- and east-facing slopes and moderately high
on south- and west-facing slopes. Erosion hazard and
equipment limitations are management concerns because
of the steep slopes.

This soil is limited for most urban uses by steep slopes.
Capability subclass VIe; woodland ordination 2r (north
aspect) and 3r (south aspect).

HsB—Hayter silt loam, 2 to 6 percent slopes. This
deep, well drained soil is in narrow valleys. It is on small
alluvial fans in long narrow areas that range from 4 to 15
acres in size.

In a representative profile the surface layer is dark
brown silt loam about 8 inches thick. The subsoil, about 32
inches thick, is dark brown clay loam in the upper 7
inches. The lower 25 inches is brown or dark yellowish
brown gravelly sandy clay loam. The substratum, to a
depth of 60 inches, is brown very gravelly sandy clay
loam.

Included with this soil in mapping are small areas of
Lindside and Pope soils. A small acreage of a soil with a
light silty clay loam subsoil is also included.

The available water capacity of this soil is high, and
permeability is moderately rapid. Runoff is medium.
Natural fertility is medium, and organic matter content is
moderate. This soil is easy to till and can be worked
throughout a wide range of moisture content without
clodding or crusting. In unlimed areas the surface layer
and subsoil range from slightly acid to strongly acid. The
root zone extends to a depth of 40 to 60 inches.

This soil has good potential for farming, and most of
the acreage is in cultivated crops, hay, and pasture. Some
areas are used for homesites and gardens. This soil is
limited for some urban uses by rapid permeability.

Crops commonly grown in the area, such as corn, tobac-
co, small grain, and all pasture and hay crops, are suited
to this soil. Response of crops to fertilizer and lime is
good. The erosion hazard is moderate, and control of ero-
sion is needed if cultivated crops are grown. Contour tii-
lage, stripcropping, minimum tillage, returning crop
residue to the soil, using cover crops, and growing grasses
and legumes in the cropping system help in controlling
erosion and maintaining organic matter content.

This soil is suited to pasture and hay plants commonly
grown in the area, and production potential is high if the
soil is properly managed. Plant species that produce
adequate forage and provide satisfactory ground cover
are needed. Pasture renovation should be frequent
enough to maintain the desired species. The application of
lime and fertilizer, use of proper stocking rates and rota-
tional grazing, and control of undesirable vegetation are
some of the chief management needs.

Although most of this soil is cleared, it has high produc-
tivity potential for woodland. Plant competition is a
management concern.

This soil is suited to many urban uses but is limited for
sewage lagoons and sanitary landfills by seepage. Capa-
bility subclass Ile; woodland ordination 2o.

HsC—Hayter silt loam, 6 to 12 percent slopes. This
deep, well drained soil is on alluvial fans and colluvial side
slopes in narrow valleys. The areas consist of small fans
and long narrow strips at the base of steeper slopes. They
range from 3 to 15 acres in size.

In a representative profile the surface layer is dark
brown silt loam, about 8 inches thick. The subsoil, about
32 inches thick, is dark brown clay loam in the upper 7
inches. The lower 25 inches is brown or dark yellowish
brown gravelly sandy clay loam. The substratum, to a
depth of 60 inches, is brown very gravelly sandy clay
loam.

Included with this soil in mapping are small areas of
Vandalia soils and a small acreage of a soil with a light
silty clay loam subsoil. Also included are a few areas of
soils that have slopes of 12 to 20 percent.

The available water capacity of this soil is high, and
permeability is moderately rapid. Runoff is medium.
Natural fertility is medium, and organic matter content is
moderate. This soil is easy to till and can be worked
throughout a wide range of moisture content without
clodding or crusting. In unlimed areas the surface layer
and subsoil range from slightly acid to strongly acid. The
root zone extends to a depth of 40 to 60 inches.

Most areas of this soil have been cleared and are used
for cultivated crops, hay, and pasture. A few areas are
used for homesites and gardens. This soil has fair poten-
tial for farming. It is limited for some urban uses by
rapid permeability.
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Although this soil is suited to most cultivated crops, it
is better suited to pasture and hay crops. Response of
crops to fertilizer and lime is good. The hazard of erosion
is severe, and measures that control erosion are needed if
cultivated crops are grown. Contour tillage, striperopping,
minimum tillage, returning crop residue to the soil, using
cover crops, and growing grasses and legumes in the
cropping system help in controlling erosion and maintain-
ing organic matter content.

This soil is suited to pasture and hay plants commonly
grown in the area, and production potential is high if the
soil is properly managed. Plant species that produce
adequate forage and provide satisfactory ground cover
are needed. Pasture renovation should be frequent
enough to maintain-the desired species. The application of
lime and fertilizer, use of proper stocking rates and rota-
tional grazing, and control of undesirable vegetation are
some of the management needs.

Although most of this soil is cleared, it has high produc-
tivity potential for woodland. Plant competition is a
management concern.

This soil is suited to most urban uses. It is limited for
sewage lagoons and sanitary landfills by seepage. Capa-
bility subclass IIIe; woodland ordination 2o.

HtE—Hayter loam, 20 to 30 percent slopes. This deep,
well drained soil is on colluvial side slopes. Areas range
from 5 to 20 acres in size. Areas that are long and narrow
are on benches and lower, smooth side slopes. Other areas
are on lower concave and convex side slopes.

In a representative profile the surface layer is dark
brown loam about 7 inches thick. The subsoil, about 35
inches thick, is strong brown sandy clay loam or light clay
loam with a few pebbles throughout. The substratum, to a
depth of 64 inches, is strong brown or yellowish brown
gravelly sandy clay loam.

Included with this soil in mapping are small areas of
Shelocta and Vandalia soils. Also included are a few areas
of soils where stones and boulders cover as much as 2
percent of the surface.

The available water capacity of this soil is high, and
permeability is moderately rapid. Runoff is medium.
Natural fertility is medium, and organic matter content is
moderate. This soil can be worked throughout a wide
range of moisture content without clodding or crusting. In
unlimed areas the surface layer and subsoil range from
slightly acid to strongly acid. The root zone extends to a
depth of 40 to 60 inches.

This soil has poor potential for farming and for most
urban uses. Most of the acreage is in pasture or is
wooded.

The hazard of erosion is too severe for this soil to be
used for cultivated crops. This soil is suitable for pasture
and hay, but harvesting of hay is difficult on the steep
slopes. Because of the slope and erosion hazard, manage-
ment of vegetation for ground cover and soil protection is
important. Pasture mixtures that produce satisfactory
forage, provide adequate ground cover, and require the
least amount of renovation are needed. The application of

lime and fertilizer, use of proper stocking rates and rota-
tional grazing, and control of undesirable vegetation are
some of the chief management needs.

This soil has high productivity potential for woodland.
The hazard of erosion, equipment limitations, and plant
competition are management concerns.

This soil is limited for most urban uses by steep slopes.
Capability subclass VIe; woodland ordination 2r.

Hu—Huntington silt loam, (0 to 2 percent slopes).
This deep, well drained soil is on first bottoms in wide
valleys. Areas are long and narrow to fairly wide and
range from 10 to 50 acres or more in size.

In a representative profile the surface layer is very
dark grayish brown silt loam about 9 inches thick. The
subsoil, about 38 inches thick, is dark brown silt loam. The
substratum, to a depth of 72 inches, is dark brown silt
loam.

Included with this soil in mapping are small areas of
Ashton and Lindside soils. Also included are a few nar-
row areas adjacent to the Ohio River of soils that are
more sandy throughout than this Huntington soil and a
few areas of soils that have slopes greater than 2 percent.

The available water capacity of this soil is high, and
permeability is moderate. Runoff is medium. Natural fer-
tility and organic matter content are high. In unlimed
areas the surface layer and subsoil range from medium
acid to mildly alkaline. This soil is easy to till and can be
worked throughout a wide range of moisture content
without clodding or crusting. The root zone extends to a
depth of 48 to 60 inches.

This soil has good potential for farming, and most of
the acreage is in cultivated crops. It is limited for most
urban uses by flooding.

Corn and soybeans are well suited to this soil and are
the crops most commonly grown. A small acreage is used
for hay, pasture, and small grain. This soil is subject to
occasional flooding in winter or early spring before crops
are planted. Small grain and hay crops are sometimes
damaged by flooding. Productivity potential is high, and
this soil can be cropped intensively if it is properly fertil-
ized and managed to help maintain the organic matter
content. Minimum tillage, returning crop residue to the
soil, using cover crops, and growing grasses and legumes
in the cropping system help in maintaining tilth and or-
ganic matter content.

All pasture and hay crops commonly grown in the area
are suited to this soil. The management needs are main-
taining desired species, controlling weeds, using proper
stocking rates and rotational grazing, and applying fertil-
izer.

This soil is suited to trees, and potential productivity is
very high. Plant competition is a management concern.

This soil is limited for most urban uses by flooding.
Capability class I; woodland ordination lo.

LkB—Lakin loamy fine sand, 2 to 12 percent slopes.
This deep, excessively drained soil is nearly level on ter-
races and sloping on dunelike hills in broad valleys. Slopes
are mostly complex. Areas range from 10 to 40 acres or
more in size.
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In a representative profile the surface layer is brown
loamy fine sand about 12 inches thick. The subsurface
layer, about 4 inches thick, is dark yellowish brown loamy
fine sand. The next layer, about 44 inches thick, is yel-
lowish brown, loose loamy fine sand with thin bands of
darker and finer textured material. The substratum, to a
depth of 74 inches, is yellowish brown, loose loamy fine
sand with light yellowish brown mottles.

Included with this soil in mapping are small areas of
Chavies soils. Also included are some areas of soils at
lower elevations that have less than 2 percent slope and
have a coarse loamy sand subsoil without bands of finer
material. Some small areas of soils that have short slopes
greater than 12 percent are also included.

The available water capacity of this soil is low, and
permeability is rapid. Runoff is slow to medium. Natural
fertility and organic matter content are low. In unlimed
areas the reaction ranges from medium acid to very
strongly acid. This soil is easy to till and can be worked
throughout a wide range of moisture content without
clodding or crusting. The root zone extends to a depth of
50 to 65 inches.

This soil is used mostly for hay, pasture, and truck
crops. Some areas are used for homesites and gardens,
and some areas are idle. This soil has fair to poor poten-
tial for farming and is limited for urban uses by rapid
permeability.

The sloping areas of this soil are better suited to
pasture and hay crops than to other uses. The more
gently sloping areas are suited to cultivated crops and
truck crops, including sweet corn, tomatoes, and melons.
The main limitations in the use of this soil are-droughti-
ness, low fertility, and the erosion hazard on the steeper
slopes. The erosion hazard is moderate to severe in areas
lacking vegetative cover, and measures that control ero-
sion are needed if cultivated crops are grown. Contour til-
lage, stripcropping, minimum tillage, returning crop
residue to the soil, using cover crops, and growing grasses
and legumes in the cropping system help in controlling
erosion and maintaining organic matter content.

This soil is suited to most pasture and hay crops, but it
is better suited to those plants that are least affected by
droughtiness. About half of the acreage is used for
pasture and hay. Plant species that provide adequate
ground cover are needed. Pasture renovation should be
frequent enough to maintain the desired species. The ap-
plication of lime and fertilizer, use of proper stocking
rates and rotational grazing, and control of undesirable
vegetation are some of the management needs.

Although most of this soil is cleared, production poten-
tial is moderate for woodland. Seedling mortality and
equipment limitations are management concerns.

This soil is suited to many urban uses but is limited for
sanitary facilities by seepage. Capability subclass IIIs;
woodland ordination 4s.

LmC—Latham silt loam, 6 to 12 percent slopes. This
moderately deep, moderately well drained soil is on nar-
row ridgetops. Slopes are smooth and convex and are less

than 150 feet long. The areas are oval or long and narrow
and range from 3 to 30 acres in size.

In a representative profile the surface layer is brown
silt loam about 5 inches thick. The subsoil is about 33
inches thick. It is strong brown light silty clay loam in the
upper part. The lower part of the subsoil is strong brown
and light olive brown heavy silty clay loam or silty clay
with light olive gray mottles. Light olive brown acid shale
is at a depth of 38 inches.

Included with this soil in mapping are small areas of
Gilpin, Wernock, and Upshur soils. Also included are
areas of soils that are similar to this Latham soil but that
have a silt mantle 12 to 15 inches thick.

The available water capacity of this soil is moderate,
and permeability is slow or very slow. Runoff is rapid.
Natural fertility and organic matter content are low. This
soil is easy to till and can be worked throughout a fairly
wide range of moisture content without clodding or crust-
ing. In unlimed areas the surface layer and the subsoil
range from strongly acid to extremely acid. The root zone
and depth to shale bedrock range from 20 to 40 inches.

This soil has fair potential for farming, and most of the
acreage is in hay, pasture, and woods. It is limited for
many urban uses by the clayey, slowly permeable subsoil
and by bedrock at a depth of 20 to 40 inches.

Although this soil is suited to most cultivated crops, it
is better suited to pasture and hay crops. If this soil is
cultivated, the hazard of erosion is severe and measures
that control erosion and reduce runoff are needed. Con-
tour tillage, stripcropping, minimum tillage, returning
crop residue to the soil, using cover crops, and growing
grasses and legumes in the cropping system help control
erosion and maintain the organic matter content.

This soil is suited to pasture and hay, and production
potential is moderate if the soil is properly managed.
Lack of moisture limits production potential during dry
seasons. Plant species that produce adequate forage and
provide satisfactory ground cover are needed. Pasture
renovation should be frequent enough to maintain the
desired species. The application of lime and fertilizer, use
of proper stocking rates and rotational grazing, and con-
trol of undesirable vegetation are some of the chief
management needs.

This soil is suited to trees, and about half of the acre-
age is wooded. Potential productivity is moderate. The
erosion hazard and equipment limitations are manage-
ment concerns.

Shale bedrock at a depth of 20 to 40 inches hinders ex-
cavations, and slow permeability is a limitation for septic
tank absorption fields. Capability subeclass IIle; woodland
ordination 4c.

LmD—Latham silt loam, 12 to 20 percent slopes. This
moderately deep, moderately well drained soil is on nar-
row ridgetops and upper parts of side slopes. Slopes are
smooth and convex and are less than 150 feet long. The
areas are long and narrow and range from 3 to 25 acres
in size.
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In a representative profile the surface layer is brown
silt loam about 5 inches thick. The subsoil is about 33
inches thick. It is strong brown light silty clay loam in the
upper part. The lower part of the subsoil is strong brown
and light olive brown heavy silty clay loam or silty clay
with light olive gray mottles. Light olive brown, acid
shale is at a depth of 38 inches.

Included with this soil in mapping are small areas of
Gilpin and Upshur soils. Also included are a few areas of
eroded soils.

The available water capacity of this soil is moderate,
and permeability is slow or very slow. Runoff is rapid.
Natural fertility and organic matter content are low. This
soil ecan be worked throughout a fairly wide range of
moisture content without clodding or crusting. In unlimed
areas the surface layer and subsoil range from strongly
acid to extremely acid. The root zone and depth to shale
bedrock range from 20 to 40 inches.

Most areas of this soil are in woods, hay, and pasture,
but a few areas are cultivated. This soil is limited for cul-
tivated crops and for many urban uses. It is better suited
to grasses and trees than to other uses.

Although this soil is suited to occasional cultivation, it
is better suited to pasture and hay crops. If this soil is
cultivated, the hazard of erosion is very severe, and mea-
sures that control erosion and reduce runoff are needed.
Contour tillage, striperopping, minimum tillage, returning
crop residue to the soil, using cover crops, and growing
grasses and legumes in the cropping systems are needed
to help control erosion and maintain the organic matter
content.

This soil is suited to pasture and hay, and production
potential is moderate if the soil is properly managed.
Lack of moisture limits production potential during dry
seasons. Plant species that produce adequate forage and
provide satisfactory ground cover are needed. Renovation
should be frequent enough to maintain the desired spe-
cies. The application of lime and fertilizer, use of proper
stocking rates and rotational grazing, and control of un-
desirable vegetation are some of the chief management
needs.

This soil is suited to trees, and more than half of the
acreage is wooded. Potential productivity is moderately
high on north- and east-facing slopes and moderate on
south- and west-facing slopes. Erosion hazard and equip-
ment limitations are management concerns because of the
moderately steep slopes and clayey subsoil.

This soil is limited for most urban uses by moderately
steep slopes and slow permeability. Shale bedrock at a
depth of 20 to 40 inches hinders shallow excavations.
Areas disturbed during home construction are subject to
erosion, and plant cover should be established quickly in
denuded areas. Capability subclass IVe; woodland ordina-
tion 3¢ (north aspect) and 4c (south aspect).

LsE—Latham-Shelocta silt loams, 20 to 30 percent
slopes. = Moderately deep, moderately well drained
Latham soils on upper convex side slopes make up about
45 percent of this complex. Deep, well drained Shelocta

soils on smooth lower side slopes and in coves make up
about 35 percent of the complex. The areas range from 5
to 30 acres or more. In some places they are long and
narrow, and in other places they extend the length of the
hillside. These soils are so intermingled that mapping
them separately was not practical.

In a representative profile of a Latham soil in this com-
plex, the surface layer is brown silt loam about 5 inches
thick. The subsoil is about 33 inches thick. It is strong
brown light silty clay loam in the upper part. The lower
part is strong brown and light olive brown heavy silty
clay loam or silty clay that has light olive gray mottles.
Light olive brown shale is at a depth of 38 inches.

In a representative profile of a Shelocta soil in this
complex, the surface layer is dark grayish brown silt loam
about 5 inches thick. The subsoil, about 48 inches thick, is
strong brown silt loam or light silty clay loam in the
upper part and yellowish brown light silty clay loam or
gravelly silt loam in the lower part. The substratum, to a
depth of 74 inches, is yellowish brown gravelly silt loam.

Included with this complex in mapping are small areas
of Gilpin, Berks, and Cranston soils and areas on steep
breaks of a soil that is shallower than the Latham soil in
this complex. Also included are small areas of a deep,
sandy soil on colluvial side slopes, a small acreage of Van-
dalia soils, and small areas where stones cover 2 percent
or more of the surface.

The Latham soils have moderate available water
capacity and slow or very slow permeability. Runoff is
rapid. Natural fertility and organic matter content are
low. Reaction of the unlimed soil ranges from strongly
acid to extremely acid. The root zone and depth to shale
bedrock range from 20 to 40 inches.

The Shelocta soils have high available water capacity
and moderate permeability. Runoff is rapid. Natural fer-
tility is medium, and organic matter content is moderate.
Reaction of the unlimed soil ranges from strongly acid to
extremely acid. The root zone extends to a depth of 40 to
60 inches.

These soils are mostly wooded, but some areas are used
for pasture and hay. They have poor potential for farming
and most urban uses. They have better potential for trees
and grasses.

The hazard of erosion is too severe for these soils to be
used for cultivated crops. The soils are suitable for
pasture and hay, but harvesting of hay is difficult on the
steep slopes. Because of the slope and erosion hazard,
management of vegetation for ground cover and soil pro-
tection is important. Pasture mixtures that produce
satisfactory forage, provide adequate ground cover, and
require the least amount of renovation are needed. The
application of lime and fertilizer, use of proper stocking
rates and rotational grazing, and control of undesirable
vegetation are some of the chief management needs. The
Shelocta soils have a deeper root zone and support a more
vigorous stand of pasture plants than the Latham soils.

Woodland productivity potential is moderately high for
the Latham soils on north- and east-facing slopes and
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moderate on south- and west-facing slopes. The Shelocta
soils have high productivity potential on north- and east-
facing slopes and moderately high potential on south- and
west-facing slopes. The erosion hazard and equipment
limitations are management concerns caused by slope and
a clayey subsoil. Plant competition is also a management
concern for conifers on north- and east-facing slopes.

These soils are limited for most urban uses by the
steep slopes. In some places these soils are used for
homesites, and the cut and fill areas are subject to slips
and erosion. Capability subeclass VIe; Latham part in
woodland ordination 3¢ (north aspect) and 4e¢ (south
aspect); Shelocta part in woodland ordination 2r (north
aspect) and 3r (south aspect).

LsF—Latham-Shelocta silt loams, 30 to 50 percent
slopes. These very steep soils are on side slopes. Some
areas are long and narrow and are above areas of Berks
and Cranston soils. Other areas extend the length of the
hillside. The moderately deep, moderately well drained
Latham soils are on upper convex side slopes and make
up about 45 percent of the complex. The deep, well
drained Shelocta soils, which make up about 30 percent of
the complex, are on smooth lower side slopes and in
coves. The areas of this complex range from 20 to several
hundred acres. These soils are so intermingled that
mapping them separately was not practical.

In a representative profile of a Latham soil in this com-
plex, the surface layer is brown silt loam about 5 inches
thick. The subsoil is about 33 inches thick. It is strong
brown light silty clay loam in the upper part. The lower
part is strong brown and light olive brown heavy silty
clay loam or silty clay with light olive gray mottles. Light
olive brown shale is at a depth of 38 inches.

In a representative profile of a Shelocta soil in this
complex, the surface layer is dark grayish brown silt loam
about 5 inches thick. The subsoil is about 48 inches thick.
It is strong brown silt loam or light silty clay loam in the
upper part and yellowish brown light silty clay loam or
gravelly silt loam in the lower part. The substratum, to a
depth of 74 inches, is yellowish brown gravelly silt loam.

Included with this complex in mapping are small areas
of Gilpin, Berks, and Cranston soils and small areas on
steep breaks of a soil that is shallower than the Latham
soil in this complex. Also included are small areas of a
deep, sandy colluvial soil, a small acreage of Vandalia
soils, and small areas where stones cover 2 percent or
more of the surface.

The Latham soils have moderate available water
capacity and slow or very slow permeability. Runoff is
rapid. Natural fertility and organic matter content are
low. Reaction of the unlimed soil ranges from strongly
acid to extremely acid. The root zone and depth to shale
bedrock range from 20 to 40 inches.

The Shelocta soils have high available water capacity
and moderate permeability. Runoff is rapid. Natural fer-
tility is medium, and organic matter content is moderate.
Reaction of the unlimed soil ranges from strongly acid to
extremely acid. The root zone extends to a depth of 40 to
60 inches.

Most of this complex is wooded, but some areas are
used for pasture. This complex has poor potential for
farming and most urban uses. It is better suited to trees
and woodland wildlife habitat.

These soils are not suited to cultivation because of the
very steep slopes and the hazard of erosion. Some areas
are used for pasture, but most are too steep for the use
of modern machinery. Stands of pasture grasses are dif-
ficult to establish and maintain. If these soils are used for
pasture, grasses and legumes that produce good plant
cover and require the least amount of renovation are
needed. Overgrazing reduces the stand of desirable
grasses and legumes and results in excessive erosion.

This complex is suited to trees, and most of the acreage
is wooded. Woodland productivity potential is moderately
high for the Latham soils on north- and east-facing slopes
and moderate on south- and west-facing slopes. Shelocta
soils have high productivity potential on north- and east-
facing slopes and moderately high potential on south- and
west-facing slopes. The erosion hazard and equipment
limitations are management concerns caused by the very
steep slopes and a clayey subsoil. Plant competition is a
management concern for Shelocta soils on north- and
east-facing slopes.

These soils are limited for most urban uses by very
steep slopes. Capability subclass VIIe; Latham part in
woodland ordination 3¢ (north aspect) and 4c¢ (south
aspect); Shelocta part in woodland ordination 2r (north
aspect) and 3r (south aspect).

LtA—Licking silt loam, 0 to 2 percent slopes. This
deep, moderately well drained soil is on broad stream ter-
races in areas that range from 10 to 40 acres in size.

In a representative profile the surface layer is dark
grayish brown silt loam about 8 inches thick. The subsoil
is about 35 inches thick. It is yellowish brown silt loam or
light silty clay loam in the upper part. The lower part of
the subsoil is yellowish brown silty clay with gray mot-
tles. The substratum, to a depth of 68 inches, is light olive
brown, stratified silty clay and silty clay loam with yel-
lowish brown and light gray mottles.

Included with this soil in mapping are small areas of
MecGary, Markland, and Tilsit soils. Also included are
areas of a soil that is similar to this Licking soil but that
is very strongly acid to a depth of 40 inches and has a
thicker silt mantle and a few areas of soil that have
slopes of 2 to 6 percent.

The available water capacity of this soil is moderate,
and permeability is moderately slow in the upper part
and very slow in the lower part. Runoff is medium. Natu-
ral fertility is medium, and organic matter content is
moderate. This soil is easy to till and can be worked
throughout a fairly wide range of moisture content
without clodding or crusting. In unlimed areas the surface
layer ranges from medium acid to very strongly acid. The
lower part of the subsoil ranges from medium acid to
neutral. The root zone extends to a depth of 40 to 60
inches.
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This soil has good potential for farming, and most of
the acreage is used for cultivated crops, hay, and pasture.
It is limited for many urban uses by wetness and a slowly
permeable subsoil.

Wetness, which is caused by slow runoff, and slow
permeability are the main limitations in the use of this
soil. The hazard of erosion is slight. The response of crops
to fertilizer and lime is good. Corn and soybeans are
suited to this soil if it is properly drained. Open-ditch
drainage in combination with grassed waterways is
generally better suited to this soil than are other systems.
Tobacco is seldom grown on this soil. Minimum tillage,
returning crop residue to the soil, using cover crops, and
growing grasses and legumes in the cropping system help
in maintaining tilth and organic matter content.

This soil is suited to pasture and hay, and production
potential is good if the soil is properly managed. Pasture
and hay plants that tolerate some wetness are needed.
Pasture renovation should be frequent enough to main-
tain the desired species. The application of lime and fertil-
izer, use of proper stocking rates and rotational grazing,
and control of undesirable vegetation are some of the
chief management needs.

Although most of this soil is cleared, it has high produc-
tivity potential for quality hardwoods. Plant competition
from undesirable grasses, weeds, and woody plants is a
management concern. Capability subclass IIw; woodland
ordination 2o.

Lu—Lindside silt loam (0 to 4 percent slopes). This
deep, moderately well drained soil is on flood plains and
alluvial fans. Areas are oval or long and narrow and
range from 3 to 20 acres.

In a representative profile the surface layer is dark
brown silt loam about 9 inches thick. The subsoil, about 32
inches thick, is dark brown silt loam or light silty clay
loam with grayish brown mottles in the lower 20 inches.
The substratum, to a depth of 64 inches, is brown silt
loam with grayish brown and yellowish brown mottles..

Included with this soil in mapping are small areas of
Newark and Huntington soils.

The available water capacity of this soil is high, and
permeability is moderate. Runoff is medium. Natural fer-
tility is high, and organic matter content is moderate.
This soil is easy to till and can be worked throughout a
wide range of moisture content without clodding or crust-
ing. Reaction ranges from medium acid to slightly acid in
the upper part of the profile and from medium acid to
neutral in the lower part. The root zone extends to a
depth of 40 to 55 inches.

This soil has good potential for farming and is used for
cultivated crops, hay, and pasture. It is limited for many
urban uses by flooding and a seasonal high water table.

This soil is suited to most cultivated crops grown in the
area, such as corn, soybeans, small grain, hay, and
pasture. Response of crops to fertilizer and lime is good.
Flooding and a seasonal high water table at a depth of 1.5
to 3 feet are the main limitations in the use of this soil.
Flooding usually occurs in late winter and early spring

before crops are planted. Artificial drainage may be
beneficial for some crops. This soil can be cropped year
after year if it is properly fertilized and managed to help
maintain the organic matter content. Minimum tillage,
returning crop residue to the soil, using cover crops, and
growing grasses and legumes in the cropping system help
in maintaining tilth and organic matter content.

This soil is suited to most pasture and hay plants, but
species should be selected that will tolerate some wet-
ness. Some hay plants are damaged by flooding. Pasture
renovation should be frequent enough to maintain the
desired species. The application of lime and fertilizer, use
of proper stocking rates and rotational grazing, and con-
trol of undesirable vegetation are some of the manage-
ment needs.

Although most of this soil is cleared, it has very high
productivity potential for woodland. Plant competition is a
management concern. Capability class I; woodland ordina-
tion lo.

MkB—Markland silt loam, 2 to 6 percent slopes. This
deep, well drained to moderately well drained soil is on
terraces in broad valleys. Slopes are slightly convex.
Areas are long and narrow to oval and range from 3 to 40
acres in size.

In a representative profile the surface layer is dark
grayish brown heavy silt loam about 7 inches thick. The
subsoil, about 33 inches thick, is yellowish brown silty
clay and has gray mottles in the lower part. The sub-
stratum, to a depth of 74 inches, is light olive brown. It is
silty clay in the upper part and silt loam in the lower
part.

Included with this soil in mapping are small areas of
Licking and McGary soils.

The available water capacity of this soil is moderate,
and permeability is slow. Runoff is medium. Natural fer-
tility and organic matter content are low. This soil is
somewhat difficult to till. The subsoil is plastic and has a
high shrink-swell potential. Reaction ranges from slightly
acid to very strongly acid in the surface layer and subsoil
and from slightly acid to moderately alkaline in the sub-
stratum. The root zone extends to a depth of 36 to 44
inches.

This soil has fair potential for farming. Most of the
acreage is in hay and pasture, and a small acreage is in
corn, soybeans, and tobacco. The soil is limited for many
urban uses by the clayey, slowly permeable subsoil.

Although this soil is suited to cultivated crops, it is
better suited to pasture and hay. It is somewhat difficult
to till because of the silty clay subsoil. The response of
crops to fertilizer and lime is fair. The erosion hazard is
moderate, and measures that control erosion are needed if
cultivated crops are grown. Contour tillage, stripecropping,
minimum tillage, returning crop residue to the soil, using
cover crops, and growing grasses and legumes in the
cropping system help in controlling erosion and maintain-
ing organic matter content.

This soil is suited to pasture and hay, and production
potential is moderate if the soil is properly managed.
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Plant species that produce adequate forage and provide
satisfactory ground cover are needed. Pasture renovation
should be frequent enough to maintain the desired spe-
cies. The application of lime and fertilizer, use of proper
stocking rates and rotational grazing, and control of un-
desirable vegetation are some of the chief management
needs.

This soil is suited to trees, and productivity potential is
high. Plant competition is a management concern. Capa-
bility subeclass IITe; woodland ordination 2ec.

MIC—Markland soils, 6 to 12 percent slopes. This
deep, well drained to moderately well drained soil is on
stream terraces. It is in long, narrow areas adjacent to
small drainageways. Slopes are short and smooth, and
areas range from 4 to 15 acres in size.

In a representative profile the surface layer is dark
yellowish brown light silty clay loam about 7 inches thick.
The subsoil, about 30 inches thick, is yellowish brown silty
clay and has gray mottles in the lower part. The sub-
stratum, to a depth of 74 inches, is light olive brown. It
consists of silty clay in the upper part and silt loam in the
lower part.

Included with this soil in mapping are small areas of
Licking soils and small areas of uneroded and severely
eroded soils. Also included are a few areas that have a
few deep gullies.

The available water capacity of this soil is moderate,
and permeability is slow. Runoff is rapid. Natural fertility
and organic matter content are low. This soil is difficult
to till. The subsoil is plastic and sticky and has a high
shrink-swell potential. Reaction ranges from slightly acid
to very strongly acid in the surface layer and subsoil and
from slightly acid to moderately alkaline in the sub-
stratum. The root zone extends to a depth of 32 to 40
inches.

The soil has poor potential for farming, and most of the
acreage is in pasture and hay. It is limited for most urban
uses by the clayey, slowly permeable subsoil.

Although this soil is suited to occasional cultivation, it
is better suited to pasture and hay. Response of crops to
fertilizer and lime is fair. This soil is difficult to till
because of the silty clay loam surface layer. The hazard of
erosion is severe, and measures that control erosion are
needed if cultivated crops are grown. Contour tillage,
striperopping, minimum tillage, returning crop residue to
the soil, using cover crops, and growing grasses and
legumes in the cropping system help in controlling erosion
and maintaining organic matter content.

This soil is suited to pasture and hay, and production
potential is moderate if the soil is properly managed.
Plant species that provide satisfactory ground cover to
prevent further erosion are needed. Pasture renovation
should be frequent enough to maintain the desired spe-
cies. The application of lime and fertilizer, use of proper
stocking rates and rotational grazing, and control of un-
desirable vegetation are some of the chief management
needs.

Although most of this soil is cleared, it has high produc-
tivity potential for woodland. The erosion hazard, equip-
ment limitation, and plant competition are management
concerns. Capability subclass IVe; woodland ordination 2c.

MID—Markland soils, 12 to 30 percent slopes. This
deep, well drained to moderately well drained soil is on
stream terraces. Slopes are irregular and less than 100
feet long. Areas are long narrow and along drainageways.
They range from 5 to 15 acres in size.

In a representative profile the surface layer is dark
vellowish brown light silty clay loam about 5 inches thick.
The subsoil, about 30 inches thick, is yellowish brown silty
clay and has gray mottles in the lower part. The sub-
stratum, to a depth of 74 inches, is light olive brown silty
clay in the upper part and silt loam in the lower part.

Included with this soil in mapping are areas of
uneroded and severely eroded soils with a few deep gul-
lies. Also included are long, narrow areas of sandy loam
to silty clay soils on short, steep breaks between terraces
and flood plains.

The available water capacity of this soil is moderate,
and permeability is slow. Runoff is rapid or very rapid.
Natural fertility and organic matter content are low. This
soil is difficult to till and has a plastic and sticky subsoil
with a high shrink-swell potential. Reaction ranges from
slightly acid to very strongly acid in the surface layer and
subsoil and from slightly acid to moderately alkaline in
the substratum. The root zone extends from 30 to 40
inches.

This soil has poor potential for farming, and most of
the acreage is in pasture or woods. Some areas are idle.
The soil is limited for urban uses by the steep slopes and
clayey subsoil.

The hazard of erosion is too severe for this soil to be
used for cultivated crops. The soil is suitable for pasture
and hay, but the steep slopes and gullies in some places
hinder the use of farm machinery. Because of the slope
and erosion hazard, management of vegetation for ground
cover and soil protection is important. Pasture mixtures
that produce satisfactory forage, provide adequate ground
cover, and require the least amount of renovation are
needed. The application of lime and fertilizer, use of
proper stocking rates and rotational grazing, and control
of undesirable vegetation are some of the chief manage-
ment needs.

This soil has high productivity potential for woodland.
Equipment limitations, erosion hazard, seedling mortality,
and plant competition are the management concerns.
Capability subclass VIe; woodland ordination 2c.

Mm—McGary silt loam (0 to 2 percent slopes). This
deep, somewhat poorly drained soil is on broad stream
terraces. Areas range from 5 to 30 acres in size.

In a representative profile the surface layer is grayish
brown heavy silt loam about 6 inches thick. The subsoil,
about 30 inches thick, is yellowish brown silty eclay loam
in the upper part and dark yellowish brown and light
brownish gray silty clay in the lower part. The sub-
stratum, to a depth of 72 inches, is mottled yellowish
brown and gray silty clay loam.
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Included with this soil in mapping are small areas of
Markland and Licking soils.

The available water capacity of this soil is moderate,
and permeability is slow or very slow. Runoff is slow.
Natural fertility and organic matter content are low. This
soil is somewhat difficult to till. The subsoil is plastic and
sticky and has a high shrink-swell potential. A seasonal
high water table is at a depth of 1 to 8 feet. Reaction
ranges from slightly acid to very strongly acid in the sur-
face layer and subsoil and from slightly acid to mildly al-
kaline in the substratum. The root zone extends to a
depth of 36 to 50 inches.

This soil has fair potential for farming, and most of the
acreage is in hay and pasture. A smaller acreage is used
for corn and soybeans. This soil is limited for most urban
uses by wetness and a slowly permeable subsoil.

Wetness, which is caused by slow runoff, and slow
permeability are the main limitations in the use of this
soil for cultivated crops. When properly drained, this soil
is commonly used for corn and soybeans, but crops are
damaged by wetness in some years. Tobacco is seldom
grown on this soil. Response of crops to fertilizer and
lime is fair. The hazard of erosion is slight. Open-ditch
drainage, in combination with grassed waterways, is
generally better suited to this soil than are other systems.
Minimum tillage, returning crop residue to the soil, using
cover crops, and growing grasses and legumes in the
cropping system help in maintaining desirable soil struc-
ture and organic matter content.

This soil is suited to pasture and hay plants that will
tolerate some wetness. Production potential is moderate if
the soil is properly managed. Pasture renovation should
be frequent enough to maintain the desired species. The
application of lime and fertilizer, drainage, use of proper
stocking rates and rotational grazing, and control of un-
desirable vegetation are some of the chief management
needs.

Although most of this soil is cleared, it has moderately
high productivity potential for woodland. The manage-
ment concerns are equipment limitations caused by the
seasonal high water table and plant competition. Capabili-
ty subclass IIIw; woodland ordination 8w.

MnB-—Monongahela silt loam, 2 to 6 percent slopes.
This deep, moderately well drained soil is on high stream
terraces. Areas are on long convex ridges and broad flats
ranging from 10 to 100 acres in size.

In a representative profile the surface layer is brown
silt loam about 6 inches thick. The subsoil, about 45 inches
thick, is brown, strong brown, and yellowish brown silt
loam in the upper 24 inches. The lower 21 inches is a firm,
brittle and compact fragipan of yellowish brown, strong
brown, and light gray fine sandy loam. The substratum, to
a depth of 65 inches, is yellowish brown sandy loam.

Included with this soil in mapping are small areas of
Allegheny and Riney soils. Also included are areas of soils
that are similar to this Monongahela soil but that have a
reddish subsoil.

The available water capacity of this soil is moderate,
and permeability is moderate above the fragipan and
moderately slow or slow in the fragipan. Runoff is medi-
um. Natural fertility and organic matter content are low.
This soil is easy to till and can be worked throughout a
fairly wide range of moisture content without clodding or
crusting. In unlimed areas the surface layer and subsoil
range from strongly acid to very strongly acid. The root
zone and depth to fragipan range from 24 to 30 inches.

This soil is used mostly for homesites and gardens, and
a few areas are in pasture and hay. It is limited for urban
uses by the fragipan at a depth of 24 to 30 inches.

Although most of this soil is in urban uses, it is suited
to cultivated crops. If this soil is cultivated, the hazard of
erosion is moderate and measures that control erosion
and reduce runoff are needed. Contour tillage, strip-
cropping, minimum tillage, returning crop residue to the
soil, using cover crops, and growing grasses and legumes
in the cropping system help control erosion and maintain
the organic matter content. :

This soil is suited to most pasture and hay plants, and
production potential is moderate if the soil is properly
managed. The fragipan at a depth of 24 to 30 inches
restricts rooting depth and limits production potential
during dry seasons. Plant species that produce adequate
forage and provide satisfactory ground cover are needed.
Pasture renovation should be frequent enough to main-
tain the desired species. The application of lime and fertil-
izer, use of proper stocking rates and rotational grazing,
and control of undesirable vegetation are some of the
chief management needs.

Although most of this soil is cleared, it has moderately
high productivity potential for woodland.

This soil is limited for most urban uses by a seasonal
high water table at a depth of 1.5 to 3 feet and slow
permeability. Capability subclass IIe; woodland ordination
3o0.

MnC—Monongahela silt loam, 6 to 12 percent slopes.
This deep, moderately well drained soil is on high stream
terraces. Areas are on long convex ridges and range from
5 to 20 acres in size.

In a representative profile the surface layer is brown
silt loam about 6 inches thick. The subsoil, about 45 inches
thick, is brown, strong brown, and yellowish brown silt
loam in the upper 24 inches. The lower 21 inches is a firm,
brittle and compact fragipan of yellowish brown, strong
brown, and light gray fine sandy loam. The substratum, to
a depth of 65 inches, is yellowish brown sandy loam.

Included with this soil in mapping are small areas of
Allegheny and Riney soils and a few areas of eroded soils
that have a fragipan at a depth of 24 to 26 inches. Also
included are some areas of soils that are similar to this
Monongahela soil but that have a reddish subsoil.

The available water capacity of this soil is moderate,
and permeability is moderate above the fragipan and
moderately slow or slow in the fragipan. Runoff is medi-
um. Natural fertility and organic matter content are low.
This soil is easy to till and can be worked throughout a
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fairly wide range of moisture content without clodding or
crusting. In unlimed areas, the surface layer and subsoil
range from strongly acid to very strongly acid. The root
zone and depth to fragipan range from 24 to 30 inches.

This soil is used mostly for homesites and gardens. A
few areas are wooded or are idle, and a few areas are
used for pasture and hay. This soil is limited for some
urban uses by the fragipan at a depth of 24 to 30 inches.

Although most of this soil is in urban areas, it is suited
to cultivated crops. The response of crops to fertilizer and
lime is fair. The fragipan at a depth of about 30 inches
restricts soil drainage and rooting depth. If this soil is
cultivated, the hazard of erosion is severe and measures
that control erosion and reduce runoff are needed. Con-
tour tillage, stripcropping, minimum tillage, returning
crop residue to the soil, using cover crops, and growing
grasses and legumes in the cropping system help control
erosion and maintain the organic matter content.

This soil is suited to most pasture and hay plants, and
production potential is moderate if the soil is properly
managed. The fragipan restricts rooting depth and limits
production potential during dry seasons. Plant species
that produce adequate forage and provide satisfactory
ground cover are needed. Pasture renovation should be
frequent enough to maintain the desired species. The ap-
plication of lime and fertilizer, use of proper stocking
rates and rotational grazing, and control of undesirable
vegetation are some of the chief management needs.

Although most of this soil is cleared, it has moderately
high productivity potential for woodland.

This soil is limited for most urban uses by slope and a
seasonal high water table at a depth of 1.5 to 3 feet.
Capability subclass IIle; woodland ordination 3o.

Mo—Morehead silt loam (0 to 4 percent slopes). This
deep, somewhat poorly drained to moderately well
drained soil is on low terraces and alluvial fans. Slopes
are uniform to slightly concave. Areas are mostly long
and narrow and range from 5 to 30 acres in size.

In a representative profile the surface layer is dark
grayish brown silt loam about 7 inches thick. The subsoil,
about 43 inches thick, is yellowish brown silt loam or light
silty clay loam and has grayish brown and light brownish
gray mottles below a depth of 14 inches. The substratum,
to a depth of 72 inches, is yellowish brown and gray light
silty clay loam.

Included with this soil in mapping are small areas of
Cotaco and Stendal soils. Also included are small areas of
somewhat poorly drained soils with a fragipan.

The available water capacity of this soil is high, and
permeability is moderate. Runoff is slow. Natural fertility
is medium, and organic matter content is low. This soil is
easy to till and can be worked throughout a wide range of
moisture content without clodding or crusting. In unlimed
areas the surface layer and the subsoil range from
strongly acid to very strongly acid. The root zone extends
to a depth of 40 to 55 inches.

This soil has good potential for farming when drained.
Most of the acreage is in cultivated crops, hay, and

pasture. This soil is limited for most urban uses by a
seasonal high water table at a depth of 1 to 2 feet.

This soil is suited to most cultivated crops when
drained. Unless drained, it is poorly suited to most row
crops and to many hay and pasture plants. Where
drained, this soil is commonly used for corn, soybeans,
and pasture and hay plants that will tolerate some wet-
ness. Response of crops to fertilizer and lime is good. The
hazard of erosion is slight. Tile drainage is the system
generally used. Minimum tillage, returning crop residue to
the soil, using cover crops, and growing grasses and
legumes in the cropping system help in maintaining tilth
and organic matter content.

If this soil is properly managed, production potential is
high for pasture and hay plants that will tolerate some
wetness. Pasture renovation should be frequent enough to
maintain the desired species. The application of lime and
fertilizer, drainage, use of proper stocking rates and rota-
tional grazing, and control of undesirable vegetation are
some of the chief management needs.

Although most of this soil is cleared, it has high produc-
tivity potential for woodland. The management concerns
are plant competition and equipment limitations caused
by the seasonal high water table.

This soil is limited for most urban uses by a seasonal
high water table at a depth of 1 to 2 feet. Capability sub-
class IIw; woodland ordination 2w.

Nk—Newark silt loam (0 to 4 percent slopes). This
deep, somewhat poorly drained soil is on flood plains and
alluvial fans. Slopes are uniform to slightly concave.
Areas are mostly long and narrow and range from 4 to 30
acres in size.

In a representative profile the surface layer is grayish
brown silt loam about 7 inches thick. The subsoil, about 27
inches thick, is brown and grayish brown silt loam. The
substratum, to a depth of 72 inches, is gray and light olive
brown light silty clay loam.

Included with this soil in mapping are small areas of
Lindside and Bonnie soils.

The available water capacity of this soil is high, and
permeability is moderate. Runoff is very slow. Natural
fertility is high, and organic matter content is moderate.
This soil is easy to till and can be worked throughout a
wide range of moisture content without clodding or crust-
ing. The surface layer and subsoil range from medium
acid to neutral. The root zone extends to a depth of 40 to
60 inches.

This soil has good potential for farming when drained,
and most of the acreage is in row crops, hay, and pasture.
It is limited for most urban uses by flooding and a
seasonal high water table.

This soil is suited to corn and soybeans when drained.
Tobacco is seldom grown on this soil. Flooding and a
seasonal high water table at a depth of 1/2 to 1 1/2 feet
are the main limitations in the use of this soil for crops.
Flooding usually occurs in late winter and early spring
before crops are planted. Tile drainage is more commonly
used on this soil than are other systems. This soil can be
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cropped year after year if it is properly fertilized and
managed to help maintain the organic matter content.
Minimum tillage, returning crop residue to the soil, using
cover crops, and growing grasses and legumes in the
cropping system help in maintaining tilth and organic
matter content.

This soil is suited to pasture and hay plants that will
tolerate some wetness. Some hay plants are damaged by
flooding. Pasture renovation should be frequent enough to
maintain the desired species. The application of lime and
fertilizer, drainage, use of proper stocking rates and rota-
tional grazing, and control of undesirable vegetation are
some of the management needs.

Although most of this soil is cleared, it has very high
productivity potential for woodland. The management
concerns are plant competition and equipment limitations
caused by the seasonal high water table. Capability sub-
class IIw; woodland ordination 1w.

No—Nolin silt loam (0 to 4 percent slopes). This deep,
well drained soil is on flood plains in narrow to fairly
wide valleys. Slopes are mostly uniform. Areas range
from 6 to 50 acres or more in size.

In a representative profile the surface layer is dark
brown silt loam about 9 inches thick. The subsoil, about 31
inches thick, is dark brown or dark yellowish brown silt
loam with light brownish gray and dark brown mottles.
The substratum, to a depth of 70 inches, is dark yellowish
brown silt loam with light brownish gray and dark brown
mottles.

Included with this soil in mapping are small areas of
Lindside and Cuba soils and a few small areas of soils
that have short slopes of greater than 4 percent.

The available water capacity of this soil is high, and
permeability is moderate. Runoff is slow. Natural fertility
is high, and organic matter content is moderate. This soil
is easy to till and can be worked throughout a wide range
of moisture content without clodding or crusting. In un-
limed areas the surface layer and subsoil range from
medium acid to neutral. The root zone extends to a depth
of 40 to 60 inches.

This soil has high potential for farming, and most of the
acreage is in cultivated crops. It-is limited for most urban
uses by flooding. )

Corn and soybeans are well suited to this soil and are
commonly grown. A small acreage is used for hay,
pasture, or small grain. This soil is subject to flooding in
winter or early spring before crops are planted. Tobacco
is seldom grown on this soil, and small grain and hay
crops are sometimes damaged by flooding. This soil is
productive and can be cropped intensively if properly fer-
tilized and managed to help maintain the organic matter
content. Minimum tillage, returning crop residue to the
soil, using cover crops, and growing grasses and legumes
in the cropping system help in maintaining tilth and the
organic matter content.

All pasture and hay crops commonly grown in the area
are suited to this soil, but some hay crops are damaged in
places by flooding. The management needs are maintain-

ing the desired species, controlling weeds, using proper
stocking rates and rotational grazing, and applying fertil-
izer.

This soil is suited to trees, and productivity potential is
very high. Plant competition is a management concern.
Capability class I; woodland ordination lo.

OtA—Otwell silt loam, 0 to 2 percent slopes. This
deep, moderately well drained soil is on terraces in broad
valleys. Slopes are uniform to slightly convex. Areas are
long and parallel to drainageways and range from 10 to
30 acres in size.

In a representative profile the surface layer is dark
brown silt loam about 10 inches thick. The subsoil is
strong brown and brown light silty clay loam in the upper
15 inches. The lower 31 inches is a firm, brittle and com-
pact fragipan of brown heavy silt loam with light
brownish gray mottles. The substratum, to a depth of 74
inches, is brown heavy silt loam with light brownish gray
mottles.

Included with this soil in mapping are small areas of
Weinbach and Elk soils and areas of a Newark soil in
long, narrow depressions.

The available water capacity of this soil is moderate,
and permeability is moderate above the fragipan and very
slow in the fragipan. Runoff is medium. Natural fertility
is medium, and organic matter content is moderate. This
soil is easy to till and can be worked throughout a wide
range of moisture content without clodding or crusting. In
unlimed areas the surface layer and subsoil range from
very strongly acid through medium acid. The root zone
and depth to fragipan range from 20 to 30 inches.

This soil has good potential for farming and is used for
cultivated crops, hay, and pasture. It is limited for some
urban uses by the slowly permeable fragipan at a depth
of 20 to 30 inches.

This soil is suited to cultivated crops commonly grown
in the area, such as corn, soybeans, tobacco, and small
grain. Tobacco is sometimes damaged by flooding. The
response of crops to fertilizer and lime is good, and the
hazard of erosion is slight. The fragipan restricts soil
drainage and rooting depth. This soil can be cropped in-
tensively if it is properly fertilized and managed to help
maintain the organic matter content. Minimum tillage,
returning crop residue to the soil, using cover crops, and
growing grasses and legumes in the cropping system help
in maintaining tilth and organic matter content.

This soil is suited to most pasture and hay plants, and
production potential is good if the soil is properly
managed. The fragipan restricts rooting depth and limits
production potential during dry seasons. Alfalfa is seldom
grown on this soil. Plant species that produce adequate
forage and provide satisfactory ground cover are needed.
Pasture renovation should be frequent enough to main-
tain the desired species. The application of lime and fertil-
izer, use of proper stocking rates and rotational grazing,
and control of undesirable vegetation are some of the
chief management needs.

Although most of this soil is cleared, it has moderately
high productivity potential for woodland.
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This soil is limited for many urban uses by a seasonal
high water table at a depth of 20 to 30 inches. Capability
subclass IIw; woodland ordination 3o.

Pf—Pope fine sandy loam (0 to 4 percent slopes). This
deep, well drained soil is on flood plains in narrow to
fairly wide valleys. Most areas are long and narrow and
occur near the stream channel. Areas range from 3 to 30
acres or more in size.

In a representative profile the surface layer is brown
fine sandy loam about 8 inches thick. The subsoil, about
30 inches thick, is dark yellowish brown fine sandy loam.
The substratum, to a depth of 65 inches, is yellowish
brown loamy sand.

Included with this soil in mapping are small areas of
Cuba soils. Also included are a small acreage of a soil that
is more sandy throughout than this Pope soil and a few
areas of a soil that is less acid.

The available water capacity of this soil is moderate,
and permeability is moderately rapid. Runoff is slow.
Natural fertility and organic matter content are low. This
soil is easy to till and can be worked throughout a wide
range of moisture content without clodding or crusting. In
unlimed areas the surface layer and subsoil range from
strongly acid to extremely acid. The root zone extends to
a depth of 30 to 48 inches.

This soil has good potential for farming and is used for
cultivated crops, hay, and pasture. It is limited for urban
uses by flooding.

This soil is suited to corn and soybeans. It is subject to
flooding in winter and early spring and occasionally dur-
ing the growing season. Tobacco is seldom grown on this
soil. Response of crops to fertilizer and lime is good. The
hazard of erosion is slight, but a few areas near stream
channels are subject to scouring during ovrflow. This soil
can be cropped year after year if it is managed to main-
tain fertility and organic matter content. Minimum tillage,
returning crop residue to the soil, using cover crops, and
growing grasses and legumes in the cropping system help
in maintaining tilth and organic matter content.

All pasture and hay crops commonly grown in the area
are suited to this soil, but some hay crops are damaged in
places by flooding. The management needs are maintain-
ing the desired species, controlling weeds, using proper
stocking rates and rotational grazing, and applying lime
and fertilizer.

This soil is suited to trees, and productivity potential is
very high. Plant competition is a management concern.
Capability class I; woodland ordination lo.

Pg—Pope gravelly silt loam (0 to 4 percent slopes).
This deep, well drained soil is on first bottoms and alluvi-
al fans in narrow to fairly wide valleys. Areas are varia-
ble in size and shape. In some places they are long and
narrow and are near the stream channels, and in other
places they extend the width of the valleys. Areas range
from 10 to 100 acres in size.

In a representative profile the surface layer is dark
brown gravelly silt loam about 7 inches thick. The subsoil,
about 20 inches thick, is dark brown silt loam. The sub-

stratum, to a depth of 60 inches, is brown very gravelly
loam.

Included with this soil in mapping are small areas of
Shelocta soils.

The available water capacity of this soil is moderate,
and permeability is moderately rapid. Runoff is slow.
Natural fertility and organic matter content are low. In
some areas this soil is difficult to till because of the
gravel content in the surface layer. This soil can be tilled
throughout a wide range of moisture content without
clodding or crusting. In unlimed areas the surface layer
and subsoil range from strongly acid to extremely acid.
The root zone extends to a depth of 30 to 40 inches.

This soil has fair potential for farming and is used for
cultivated crops, hay, and pasture. It is limited for urban
uses by flooding.

This soil is suited to corn, soybeans, and tobacco. Most
areas of this soil are susceptible to flooding. This soil is
droughty, and potential productivity is often reduced by
lack of moisture. Response of crops to fertilizer and lime
is good. The hazard of erosion is slight, but some areas
near stream channels are subject to scouring during over-
flow. This soil can be cropped intensively if good manage-
ment is used to maintain tilth and organic matter content.
Minimum tillage, returning crop residue to the soil, using
cover crops, and growing grasses and legumes in the
cropping system help in maintaining tilth and organic
matter content.

All pasture and hay crops commonly grown in the area
are suited to this soil, but some hay crops are damaged in
places by flooding. The management needs are maintain-
ing the desired species, controlling weeds, using proper
stocking rates and rotational grazing, and applying lime
and fertilizer.

This soil is suited to trees, and productivity potential is
very high. Plant competition is a management concern.
Capability subclass IIs; woodland ordination lo.

RnC—Riney loam, 6 to 12 percent slopes. This deep,
well drained soil is on high stream terraces. Slopes are
convex. Areas are on narrow to broad ridges and range
from 5 to 100 acres in size.

In a representative profile the surface layer is dark
grayish brown loam about 6 inches thick. The subsurface
layer is yellowish brown loam about 7 inches thick. The
subsoil, to a depth of 76 inches, is strong brown, yellowish
red, and red sandy clay loam and clay loam.

Included with this soil in mapping are small areas of
Allegheny and Monongahela soils and a few areas of soils
that have slopes of 2 to 6 percent. Also included are small
areas of a soil that is similar to this Riney soil but that
has more silt in the upper 24 inches.

The available water capacity of this soil is high, and
permeability is moderately rapid. Runoff is medium.
Natural fertility and organic matter content are low. In
unlimed areas the surface layer and subsoil range from
strongly acid to extremely acid. This soil is easy to till
and can be worked throughout a wide range of moisture
content without clodding or crusting. The root zone ex-
tends to a depth of 50 to 60 inches.



BOYD AND GREENUP COUNTIES, KENTUCKY 23

Most areas of this soil are used for homesites. Some are
used for pasture and hay, and a few areas are idle. This
soil has fair potential for farming and is suited to most
urban uses.

Although this soil is suited to most cultivated crops, it
is better suited to pasture and hay crops. Response of
crops to fertilizer and lime is good. The hazard of erosion
is severe, and measures that control erosion are needed if
cultivated crops are grown. Contour tillage, striperopping,
minimum tillage, returning crop residue to the soil, using
cover crops, and growing grasses and legumes in the
cropping system help in controlling erosion and maintain-
ing organic matter content.

This soil is suited to pasture and hay plants commonly
grown in the area, and production potential is good if the
soil is properly managed. Plant species that produce
adequate forage and provide satisfactory ground cover
are needed. Pasture renovation should be frequent
enough to maintain the desired species. The application of
lime and fertilizer, use of proper stocking rates and rota-
tional grazing, and control of undesirable vegetation are
some of the management needs.

Although most of this soil is cleared, it has high produc-
tivity potential for woodland. Plant competition is a
management concern.

This soil is limited for sewage lagoons and sanitary
landfills by seepage. Capability subelass IIle; woodland
ordination 2o.

ScB—Shelocta gravelly silt loam, 2 to 6 percent
slopes. This deep, well drained soil is in narrow valleys. It
is on small alluvial fans and in long, narrow areas that
range from 3 to 20 acres in size.

In a representative profile the surface layer is dark
brown gravelly silt loam about 7 inches thick. The subsoil,
about 35 inches thick, is strong brown gravelly silt loam
or light silty clay loam. The substratum, to a depth of 60
inches, is strong brown or yellowish brown gravelly silt
loam or light silty clay loam.

Included with this soil in mapping are small areas of
Pope gravelly silt loam. Also included are a small acreage
of a soil that contains more sand throughout than this
Shelocta soil and a few areas of soils that have a darker
surface layer.

The available water capacity of this soil is high, and
permeability is moderate. Runoff is medium. Natural fer-
tility is medium, and organic matter content is moderate.
This soil is easy to till and can be worked throughout a
wide range of moisture content without clodding or crust-
ing. In unlimed areas the surface layer and subsoil range
from strongly acid to extremely acid. The root zone ex-
tends to a depth of 42 to 60 inches.

This soil has good potential for farming, and most of
the acreage is in cultivated crops, hay, and pasture. Some
areas are used for homesites and gardens. This soil is
suited to most urban uses.

Crops commonly grown in the area, such as corn, tobac-
co, and small grain, are suited to this soil. Response of
crops to fertilizer and lime is good. The erosion hazard is

moderate, and measures that control erosion are needed if
cultivated crops are grown. Contour tillage, stripcropping,
minimum tillage, returning crop residue to the soil, using
cover crops, and growing grasses and legumes in the
cropping system, help in maintaining organic matter con-
tent.

This soil is suited to pasture and hay plants commonly
grown in the area, and production potential is high if the
soil is properly managed. Plant species that produce
adequate forage and provide satisfactory ground cover
are needed. Pasture renovation should be frequent
enough to maintain the desired species. The application of
lime and fertilizer, use of proper stocking rates and rota-
tional grazing, and control of undesirable vegetation are
some of the chief management needs.

Although most of this soil is cleared, it has very high
productivity potential for woodland. Plant competition is a
management concern.

This soil is limited for sewage lagoons by seepage.
Capability subclass Ile; woodland ordination 2o.

ScC—Shelocta gravelly silt loam, 6 to 12 percent
slopes. This deep, well drained soil is on alluvial fans and
colluvial side slopes in narrow valleys. The areas consist
of small fans and long, narrow strips at the base of
steeper slopes and range from 2 to 15 acres in size.

In a representative profile the surface layer is dark
brown gravelly silt loam about 7 inches thick. The subsoil,
about 35 inches thick, is strong brown gravelly silt loam
or light silty clay loam. The substratum, to a depth of 60
inches, is strong brown or yellowish brown gravelly silt
loam or light silty clay loam.

Included with this soil in mapping are small areas of
Allegheny soils and small areas of a soil with a darker
surface layer than this Shelocta soil. Also included are
areas of soils that have little or no gravel in the surface
layer.

The available water capacity of this soil is high, and
permeability is moderate. Runoff is medium. Natural fer-
tility is medium, and organic matter content is moderate.
This soil is easy to till and can be worked throughout a
wide range of moisture content without clodding or crust-
ing. In unlimed areas the surface layer and subsoil range
from strongly acid to extremely acid. The root zone ex-
tends to a depth of 42 to 60 inches.

Most of the soil has been cleared and is used for cul-
tivated crops, hay, and pasture. A few areas are used for
homesites and gardens. This soil has fair potential for
farming and is suited to most urban uses.

Although this soil is suited to most cultivated crops, it
is better suited to pasture and hay crops. Response of
crops to fertilizer and lime is good. The hazard of erosion
is severe, and measures that control erosion are needed if
cultivated crops are grown. Contour tillage, stripcropping,
minimum tillage, returning crop residue to the soil, using
cover crops, and growing grasses and legumes in the
cropping system help in controlling erosion and maintain-
ing organic matter content.
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This soil is suited to pasture and hay plants commonly
grown in the area, and production potential is high if the
soil is properly managed. Plant species that produce
adequate forage and provide satisfactory ground cover
are needed. Pasture renovation should be frequent
enough to maintain the desired species. The application of
lime and fertilizer, use of proper stocking rates and rota-
tional grazing, and control of undesirable vegetation are
some of the management needs.

Although most of this soil is cleared, it has very high
productivity potential for woodland. Plant competition is a
management concern.

This soil is limited for sewage lagoons by slope and
seepage. Capability unit IIle; woodland ordination 2o.

ScD—Shelocta gravelly silt loam, 12 to 20 percent
slopes. This deep, well drained soil is on lower colluvial
side slopes. Slopes are slightly concave and are less than
200 feet in length. The areas are long, narrow strips at
the base of steeper slopes and range from 3 to 30 acres in
size.

In a representative profile the surface layer is dark
brown gravelly silt loam about 7 inches thick. The subsoil,
about 35 inches thick, is strong brown gravelly silt loam
or light silty clay loam. The substratum, to a depth of 60
inches, is strong brown or yellowish brown gravelly silt
loam or light silty clay loam.

Included with this soil in mapping are small areas of
Wernock soils and small areas of soils that do not have
gravel in the surface layer. Also included is a soil that is
similar to this Shelocta soil but contains more sand
throughout.

The available water capacity of this soil is high, and
permeability is moderate. Runoff is medium. Natural fer-
tility is medium, and organic matter content is moderate.
This soil can be worked throughout a wide range of
moisture content without clodding or crusting. In unlimed
areas the surface layer and subsoil ranges from strongly
acid to extremely acid. The root zone extends to a depth
of 42 to 60 inches.

Most areas of this soil are in hay and pasture, but a
few areas are used for cultivated crops. This soil is
limited for cultivated crops and for many urban uses. It is
better suited to grasses and trees.

Although this soil is suited to occasional cultivation, it
is better suited to pasture and hay crops. If this soil is
cultivated, the hazard of erosion is very severe, and mea-
sures that control erosion and reduce runoff are needed.
Contour tillage, stripcropping, minimum tillage, returning
crop residue to the soil, using cover crops, and growing
grasses and legumes in the cropping system help control
erosion and maintain organic matter content.

This soil is suited to all pasture and hay plants grown
in the area, and production potential is high if the soil is
properly managed. Plant species that produce adequate
forage and provide satisfactory ground cover are needed.
Renovation should be frequent enough to maintain the
desired species. The application of lime and fertilizer, use
of proper stocking rates and rotational grazing, and con-

trol of undesirable vegetation are some of the chief
management needs.

Although most of this soil is cleared, it is well suited to
trees. Productivity potential is high on north- and east-
facing slopes and moderately high on south- and west-fac-
ing slopes. Plant competition and equipment limitations
are management concerns.

This soil is limited for most urban uses by moderately
steep slopes. Capability subclass IVe; woodland ordination
2r (north aspect) and 3r (south aspect).

SgD—Steinsburg sandy loam, 6 to 20 percent slopes.
This moderately deep, well drained soil is on narrow
ridgetops. Slopes are convex and are less than 150 feet
long. Areas are long and narrow and range from 3 to 20
acres in size.

In a representative profile the surface layer is dark
grayish brown sandy loam about 3 inches thick. The sub-
soil, about 18 inches thick, is yellowish brown sandy loam
with many sandstone fragments in the lower part. The
substratum, to a depth of 29 inches, is yellowish brown
channery sandy loam underlain by soft, rippable sand-
stone.

Included with this soil in mapping are small areas of
Gilpin soils and a small acreage of a soil that is similar to
this Steinsburg soil but that is shallower. Also included
are soils with a clay loam subsoil.

The available water capacity of the soil is low, and
permeability is moderately rapid. Runoff is medium.
Natural fertility and organic matter content are low. This
soil is easy to till and can be worked throughout a wide
range of moisture content without clodding or crusting. In
unlimed areas the surface layer and subsoil range from
strongly acid to extremely acid. The root zone and depth
to bedrock range from 20 to 40 inches.

Most areas of this soil are wooded, but a few are used
for pasture and hay. This soil is very limited for cul-
tivated crops and for many urban uses. It is better suited
to grasses and trees.

Although this soil is suited to occasional cultivation, it
is better suited to pasture and hay crops. If this soil is
cultivated, the hazard of erosion is very severe and mea-
sures that control erosion and reduce runoff are needed.
Contour tillage, striperopping, minimum tillage, returning
crop residue to the soil, using cover crops, and growing
grasses and legumes in the cropping system are needed
to help control erosion and maintain the organic matter
content.

This soil is suited to pasture and hay, and production
potential is moderate if the soil is properly managed. The
root zone ranges from 20 to 40 inches in depth, and lack
of moisture limits production potential during dry
seasons. Plant species that produce adequate forage and
provide satisfactory ground cover are needed. Renovation
should be frequent enough to maintain the desired spe-
cies. The application of lime and fertilizer, use of proper
stocking rates and rotational grazing, and control of un-
desirable vegetation are some of the chief management
needs.
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This soil is suited to trees, and most of the acreage is
wooded. Productivity potential is moderately high. Equip-
ment limitations are a management concern.

This soil is limited for most urban uses by slope and
depth to rock. Capability subclass IVe; woodland ordina-
tion 3r.

ShF—Steinsburg stony sandy loam, 20 to 50 percent
slopes. This moderately deep, well drained soil is mostly
on ridges and upper side slopes. Slopes are convex and
less than 300 feet long. The areas are long and narrow
and range from 5 to 50 acres in size.

In a representative profile the surface layer is dark
grayish brown sandy loam about 8 inches thick. The sub-
soil, about 18 inches thick, is yellowish brown sandy loam
with many sandstone fragments in the lower part. The
substratum, to a depth of 29 inches, is yellowish brown
channery sandy loam underlain by soft, rippable sand-
stone. Stones and rock outerops cover from less than 1 to
10 percent of the surface.

Included with this soil in mapping are small areas of
Gilpin and Latham soils. Also included are small areas of
a deep, sandy soil on narrow benches, and a small acreage
of a soil on ridgetops that is shallower than this Stein-
sburg soil.

The available water capacity of this soil is low and
permeability is moderately rapid. Runoff is medium.
Natural fertility and organic matter content are low.
Reaction of the unlimed soil ranges from strongly acid to
extremely acid. The root zone and depth to bedrock range
from 20 to 40 inches.

Most of this soil is wooded, but some of the smoother
slopes are used for pasture. This soil has poor potential
for farming and for most urban uses. It is better suited to
trees and woodland wildlife habitat.

This soil is not suited to cultivation because of the
steep slopes and hazard of erosion. Some areas are used
for pasture, but most are too steep and stony for the use
of modern machinery. Stands of grasses are difficult to
establish and maintain. The root zone ranges from 20 to
40 inches in depth, and lack of moisture limits production
potential during dry seasons. If these soils are used for
pasture, grasses and legumes that produce good plant
cover and require the least amount of renovation are
needed. Overgrazing reduces the stand of desirable
grasses and legumes and results in excessive erosion.

This soil is suited to trees, and most of the acreage is
wooded. Productivity potential is moderately high. The
erosion hazard and equipment limitations are manage-
ment concerns caused by the very steep slopes.

These soils are limited for most urban uses by very
steep slopes. Capability subeclass VIIs; woodland ordina-
tion 3r.

Sm—Stendal silt loam (0 to 2 percent slopes). This
deep, somewhat poorly drained soil is on flood plains.
Slopes are smooth to slightly concave. Areas range from

lqng and narrow to fairly wide. They are 5 to 30 acres in
size.

In a representative profile the surface layer is dark
grayish brown silt loam about 10 inches thick. The subsoil,
about 14 inches thick, is grayish brown silt loam with
strong brown mottles. The substratum, to a depth of 68
inches, is gray light silty clay loam with brown and yel-
lowish brown mottles.

Included with this soil in mapping are small areas of
Morehead and Cotaco soils on low stream terraces and
small areas of Bonnie soils in depressions.

The available water capacity of this soil is high, and
permeability is moderate. Runoff is very slow. Natural
fertility and organic matter content are low. This soil is
easy to till and can be worked throughout a wide range of
moisture content without clodding or crusting. In unlimed
areas the surface layer and subsoil range from strongly
acid to very strongly acid. The root zone extends to a
depth of 40 to 50 inches.

This soil has good potential for farming when drained,
and most of the acreage is in cultivated crops, hay, and
pasture. It is limited for most urban uses by flooding and
a seasonal high water table.

This soil is suited to corn and soybeans when drained.
Tobacco is seldom grown on this soil. Flooding and a
seasonal high water table at a depth of 1/2 to 1 1/2 feet
are the main limitations in the use of this soil for cul-
tivated crops (fig. 6). Flooding usually occurs in late
winter and early spring before crops are planted. Tile
drainage is generally used on this soil. When drained, this
soil ean be cropped year after year if it is properly fertil-
ized and managed to help maintain the organic matter
content. Minimum tillage, returning crop residue to the
soil, using cover crops, and growing grasses and legumes
in the cropping system help in maintaining tilth and or-
ganic matter content.

This soil is suited to pasture and hay plants that will
tolerate some wetness. Some hay plants are damaged by
flooding. Pasture renovation should be frequent enough to
maintain the desired species. The application of lime and
fertilizer, drainage, use of proper stocking rates and rota-
tional grazing, and control of undesirable vegetation are
some of the management needs.

Although most of this soil is cleared, it has high produc-
tivity potential for woodland. The management concerns
are plant competition and equipment limitations caused
by the seasonal high water table. Capability subclass IIw;
woodland ordination 2w.

Sn—Stokly fine sandy loam (0 to 2 percent slopes).
This deep, somewhat poorly drained soil is on flood plains
of small streams. Areas are long and narrow and range.
from 3 to 20 acres in size.

In a representative profile the surface layer is dark
grayish brown fine sandy loam about 8 inches thick. The
upper 11 inches of subsoil is brown fine sandy loam with
olive gray and brown mottles. The lower 15 inches is dark
gray fine sandy loam with brown mottles. The sub-
stratum, to a depth of 76 inches, is olive gray gravelly
sandy loam with brown or strong brown mottles.
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Included with this soil in mapping are small areas of
Pope, Cotaco, and Bonnie soils. Also included are soils
that are less acid than this Stokly soil.

The available water capacity of this soil is moderate,
and permeability is moderately rapid. Runoff is slow.
Natural fertility and organic matter content are low. This
soil is easy to till and can be worked throughout a wide
range of moisture content without clodding or crusting. In
unlimed areas the surface layer and subsoil range from
strongly acid to extremely acid. The root zone extends to
a depth of 36 to 50 inches.

This soil has fair potential for farming when it is
drained. Most of the acreage is in hay, pasture, and cul-
tivated crops, but some areas are idle. This soil is limited
for most urban uses by flooding and a seasonal high
water table.

Although this soil is suited to most cultivated crops
when drained, it is better suited to pasture and hay.
Tobacco is seldom grown on this soil. Response of crops
to fertilizer and lime is fair. Flooding and a seasonal high
water table at a depth of 1/2 to 1 foot are the main
limitations in the use of this soil for cultivated crops.
Flooding sometimes occurs during the growing season.
Tile is generally used to drain this soil. When drained, the
soil can be cropped year after year if it is properly fertil-
ized and managed to help maintain the organic matter
content. Minimum tillage, returning crop residue to the
soil, using cover crops, and growing grasses and legumes
in the cropping system help in maintaining tilth and or-
ganic matter content.

This soil is suited to pasture and hay plants that will
tolerate some wetness. Some hay plants are damaged by
flooding. Pasture renovation should be frequent enough to
maintain the desired species. The application of lime and
fertilizer, drainage, use of proper stocking rates and rota-
tional grazing, and control of undesirable vegetation are
some of the management needs.

Although most of this soil is cleared, it has high produc-
tivity potential for woodland. The management concerns
are plant competition and equipment limitations caused
by the seasonal high water table. Capability subclass IIw;
woodland ordination 2w.

St—Strip mines. Strip mines consists of areas where
the material above a coal seam has been removed to allow
open-pit mining. They are long, winding areas on hillsides
and range from 150 to 1,000 feet in width and range from
10 to 100 acres or more in size. These areas consist of a
high wall, a trench, and a spoil bank. The trench contains
water or in some places consists of seep or wet areas. The
high wall is a vertical or nearly vertical face of the strip
mine on the uphill side of the mining pit above the coal
seam. The spoil bank, which has been dumped on the
downhill side, is the overburden that was removed to ex-
pose coal. Spoil banks are steep and dominantly have
slopes of 45 to 65 percent. They consist of soil, shale,
sandstone, and coal waste material. Large rocks and boul-
ders are commonly on the surface and make up as much
as 35 percent of the spoil. Reaction of the spoil material
ranges from extremely acid to mildly alkaline.

Included with this unit in mapping are some areas in
valleys that were used for coal tipples. Also included are
spoil areas from two limestone quarries.

Most of the older areas of Strip mines have fair to good
cover, consisting of an overstory of sumae, sassafras,
sycamore, and willows. The understory consists of briars,
weeds, sericea lespedeza, annual lespedeza, and sweet
clover on the less acid spoil. The most recent areas of
Strip mines have been graded and seeded to grasses,
legumes, and trees (fig. 7). Good cover can generally be
established on the less sloping parts, but the steep spoil
banks are unstable and are difficult to establish and main-
tain in vegetation.

Because of variability of the materials and physical
characteristics of these areas, no interpretations are
given. Capability subclass not assigned; woodland ordina-
tion not assigned.

TIB—Tilsit silt loam, 2 to 6 percent slopes. This deep,
moderately well drained soil is mostly on slightly convex
upland ridges and high stream terraces. The areas on
ridges are oval shape and range from 5 to 20 acres in size.
The areas on terraces are on broad flats and range from
10 to 60 acres.

In a representative profile the surface layer is dark
grayish brown silt loam about 8 inches thick. The subsoil
is yellowish brown silt loam in the upper 17 inches. Next
is a firm, brittle, and compact fragipan about 33 inches
thick of yellowish brown loam with gray mottles. The
subsoil below the fragipan, to a depth of 72 inches, is
strong brown silty clay loam with light brownish gray and
yellowish brown mottles.

Included with this soil in mapping are small areas of
Monongahela, Wernock, and Whitley soils. Also included
are a few areas of soils that have slopes of less than 2
percent.

The available water capacity of this soil is moderate,
and permeability is moderate above the fragipan and slow
or very slow in the fragipan. Runoff is slow to medium.
Natural fertility and organic matter content are low. This
soil is easy to till and can be worked throughout a wide
range of moisture content without clodding or crusting. In
unlimed areas, the surface layer and subsoil range from
strongly acid to extremely acid. The root zone and depth
to fragipan range from 20 to 28 inches.

This soil is used for cultivated crops, hay, pasture,
homesites, and gardens, and some areas are wooded. This
soil has fair potential for farming. It is limited for some
urban uses by wetness and the fragipan at a depth of 20
to 28 inches.

This soil is suited to most cultivated crops and is com-
monly used for corn and tobacco. The response of crops to
fertilizer and lime is fair. If the soil is cultivated the
hazard of erosion is moderate and measures that control
erosion and reduce runoff are needed. Contour tillage,
stripcropping, minimum tillage, returning crop residue to
the soil, using cover crops, and growing grasses and
legumes in the cropping system help to control erosion
and maintain the organic matter content.
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This soil is suited to most pasture and hay plants and
production potential is moderate if the soil is properly
managed. The fragipan at a depth of 20 to 28 inches
restricts rooting depth and limits production potential
during dry seasons. Plants that produce adequate forage
and provide satisfactory ground cover are needed.
Pasture renovation should be frequent enough to main-
tain the desired species. The application of lime and fertil-
izer, use of proper stocking rates and rotational grazing,
and control of undesirable vegetation are some of the
chief management needs.

Although most of this soil is cleared, it has moderately
high productivity potential for woodland.

This soil is limited for most urban uses by a seasonal
high water table at a depth of 1.5 to 3 feet. Capability
subclass IIe; woodland ordination 3o.

TIC—Tilsit silt loam, 6 to 12 percent slopes. This
deep, moderately well drained soil is on convex upland
ridges and in long narrow areas on stream terraces.
Areas range from 5 to 20 acres in size.

In a representative profile the surface layer is dark
grayish brown silt loam about 8 inches thick. The subsoil
is yellowish brown silt loam in the upper 17 inches. Next
is a firm, brittle, and compact fragipan about 33 inches
thick of yellowish brown loam with gray mottles. The
subsoil below the fragipan, to a depth of 72 inches, is
strong brown silty clay loam with light brownish gray and
yellowish brown mottles.

Included with this soil in mapping are small areas of
Wernock, Monongahela, and Riney soils. Also included are
a few small areas of eroded soils.

The available water capacity of this soil is moderate,
and permeability is moderate above the fragipan and slow
or very slow in the fragipan. Runoff is medium. Natural
fertility and organic matter content are low. This soil is
easy to till and can be worked throughout a wide range of
moisture content without clodding or erusting. In unlimed
areas, the surface layer and subsoil range from strongly
acid to very strongly acid. The root zone and depth to
fragipan range from 20 to 28 inches.

This soil is mostly wooded. A few areas are in hay,
pasture, and cultivated crops. The soil has fair potential
for farming. It is limited for some urban uses by wetness
and the fragipan at a depth of 20 to 28 inches.

Although most of this soil is wooded, it is suited to
most cultivated crops. Response of crops to fertilizer and
lime is fair. The fragipan restricts soil drainage and root-
ing depth. If this soil is cultivated, the hazard of erosion
is severe and measures that control erosion and reduce
runoff are needed. Contour tillage, stripcropping,
minimum tillage, returning crop residue to the soil, using
cover crops, and growing grasses and legumes in the
cropping system help control erosion and maintain the or-
ganic matter content.

This soil is suited to most pasture and hay crops, and
production potential is moderate if the soil is properly
managed. The fragipan restricts rooting depth and limits
production potential during dry seasons. Plant species

that produce adequate forage and provide satisfactory
ground cover are needed. Pasture renovation should be
frequent enough to maintain the desired species. The ap-
plication of lime and fertilizer, use of proper stocking
rates and rotational grazing, and control of undesirable
vegetation are some of the chief management needs.

This soil is suited to trees, and more than half of the
acreage is wooded. Productivity potential is moderately
high.

gI‘his soil is limited for most urban uses by a seasonal
high water table at a depth of 1.5 to 3 feet. Capability
subeclass IIle; woodland ordination 3o.

UpC—Upshur silty clay loam, 6 to 12 percent slopes.
This deep, well drained soil is on narrow ridgetops. Slopes
are smooth and convex and are less than 150 feet long.
The areas are oval or long and narrow and range from 5
to 20 acres in size.

In a representative profile the surface layer is reddish
brown silty clay loam about 6 inches thick. The subsoil,
about 33 inches thick, is dark reddish brown and reddish
brown silty elay and clay. The substratum, to a depth of
49 inches, is reddish brown silty clay with gray mottles
and is underlain by siltstone and shale.

Included with this soil in mapping are small areas of
Latham and Gilpin soils. Also included are a few areas of
soils that have slopes of less than 6 percent.

The available water capacity of this soil is moderate,
and permeability is slow. Runoff is rapid. Natural fertility
is medium, and organic matter content is low. This soil is
difficult to till and tends to dry out slowly and to crack at
the surface. The subsoil is plastic and has a high shrink-
swell potential. In unlimed areas the surface layer and
the subsoil are commonly very strongly acid. The root
zone extends to a depth of 30 to 40 inches. Depth to shale
or siltstone bedrock ranges from 42 to 60 inches.

This soil has fair potential for farming, and most of the
acreage is in hay and pasture. A few areas are wooded.
This soil is limited for many urban uses by the clayey,
slowly permeable subsoil.

Although this soil is suited to cultivated crops, it is
better suited to pasture and hay crops. In cultivated
areas this soil is difficult to till and has a tendency to clod
and crust. Incorporating some crop residue into the plow
layer reduces clodding and crusting, and tilling within the
proper range of moisture content reduces soil compaction
and clodding. If this soil is cultivated, the hazard of ero-
sion is very severe and measures that control erosion and
runoff are needed. Contour tillage, stripcropping,
minimum tillage, returning crop residue to the soil, using
cover crops, and growing grasses and legumes in the
cropping system help control erosion and maintain the or-
ganic matter content.

This soil is suited to pasture and hay, and production
potential is moderate if the soil is properly managed.
Overgrazing and grazing when the soil is wet are major
concerns of management. Since the surface layer of this
soil compacts easily when wet, grazing of pasture during
wet periods results in increased runoff and excessive ero-
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sion. Plant species that produce adequate forage and pro-
vide satisfactory ground cover are needed. Pasture
renovation should be frequent enough to maintain the
desired species. The application of lime and fertilizer, use
of proper stocking rates and rotational grazing, restriction
of grazing during wet periods, and control of undesirable
vegetation are some of the chief management needs.

Although most of this soil is cleared, it is suited to
trees. Productivity potential is moderately high. The ero-
sion hazard and equipment limitations are management
concerns.

This soil is limited for most urban uses by a clayey sub-
soil, slow permeability, and a high shrink-swell potential.
Capability subelass IVe; woodland ordination 3c.

UpD—Upshur silty clay loam, 12 to 30 percent slopes.
This deep, well drained soil is on ridgetops, benches, and
upper side slopes. Slopes are mostly convex and range
from 150 to 300 feet in length. Most areas are long and
winding and range from 5 to 25 acres or more in size.

In a representative profile the surface layer is reddish
brown silty clay loam about 6 inches thick. The subsoil,
about 33 inches thick, is dark reddish brown and reddish
brown silty clay and clay. The substratum is reddish
brown silty clay with gray mottles. Siltstone and shale
are at a depth of 49 inches.

Included with this soil in mapping are small areas of
Latham and Gilpin soils on ridges and small areas of Van-
dalia soils on benches. Also included are small areas of a
soil with a light olive brown clay subsoil, a small acreage
of a soil with a yellowish red subsoil over limestone and a
few areas of limestone outerop.

The available water capacity of this soil is moderate,
and permeability is slow. Runoff is rapid. Natural fertility
is medium, and organic matter content is low. This soil is
difficult to till and tends to dry out slowly and to crack at
the surface. The subsoil is plastic and has a high shrink-
swell potential. The more sloping areas are subject to
landslides. In unlimed areas, the surface layer and the
subsoil are commonly very strongly acid. The root zone
extends to a depth of 30 to 40 inches. Depth to shale or
siltstone bedrock ranges from 42 to 60 inches.

This soil has poor potential for farming, and most of
the acreage is in pasture and hay or is wooded. Some
areas are idle. This soil is limited for urban uses by the
steep slopes and clayey subsoil.

The hazard of erosion is too severe for this soil to be
used for cultivated crops. This soil is suited to pasture
and hay, and production potential is moderate if the soil is
properly managed. The surface layer of this soil compacts
easily when wet. Overgrazing and grazing of pasture
when the soil is wet results in increased runoff and exces-
sive erosion. Because of the slope and erosion hazard,
management of vegetation for ground cover and soil pro-
tection is important. Pasture mixtures that produce
satisfactory forage, provide adequate ground cover, and
require little renovation are needed. The application of
lime and fertilizer, use of proper stocking rates and rota-
tional grazing, restriction of grazing during wet periods,

and control of undesirable vegetation are some of the
chief management needs.

Although most of this soil is cleared, it is suited to
trees. Productivity potential is moderately high on north-
and east-facing slopes and moderate on south- and west-
facing slopes. The erosion hazard and equipment limita-
tions are management concerns caused by the steep
slopes and clayey subsoil. Seedling mortality is also a
management concern on south-facing slopes.

This soil is limited for most urban uses by slope, high
shrink-swell potential, and a slowly permeable, clayey
subsoil. Capability subeclass Vle; woodland ordination 3c
(north aspect) and 4c (south aspect).

VnD—Vandalia silt loam, 12 to 20 percent slopes.
This deep, well drained, colluvial soil is on lower side
slopes and benches. Slopes are smooth to slightly concave
and range from 150 to 250 feet long. Areas are mostly
long and narrow and range from 5 to 15 acres in size.

In a representative profile the surface layer is dark
brown heavy silt loam about 5 inches thick. The subsoil,
about 37 inches thick, is reddish brown heavy silty clay
loam in the upper part and silty clay in the lower part.
The substratum is olive brown, olive gray, and reddish
brown clay and silty clay. Olive shale is at a depth of 65
inches.

Included with this soil in mapping are small areas of
Hayter and Shelocta soils. Also included are small seep
spots and small slips and a few areas of soils that have
sandstone boulders on the surface.

The available water capacity of this soil is moderate,
and permeability is moderately slow to slow. Runoff is
medium. Natural fertility is medium, and organic matter
content is moderate. This soil can be worked throughout a
wide range of moisture content without clodding or crust-
ing. Reaction ranges from medium acid to very strongly
acid in the upper part of the profile and from medium
acid to mildly alkaline in the lower part. The root zone ex-
tends to a depth of 36 to 50 inches. This soil has a high
shrink-swell potential.

Most areas of this soil are in hay and pasture, but a
few areas are used for cultivated crops. This soil is
limited for cultivated crops and for many urban uses by
excessive slope. It is better suited to grasses and trees.

Although this soil is suited to occasional cultivation, it
is better suited to pasture and hay crops. If this soil is
cultivated the hazard of erosion is very severe and mea-
sures that control erosion and reduce runoff are needed.
Contour tillage, stripcropping, minimum tillage, returning
crop residue to the soil, using cover crops, and growing
grasses and legumes in the cropping system help control
erosion and maintain organic matter content.

This soil is suited to all pasture and hay plants grown
in the area, and production potential is high if the soil is
properly managed. Plant species that produce adequate
forage and provide satisfactory ground cover are needed.
Renovation should be frequent enough to maintain the
desired species. The application of lime and fertilizer, use
of proper stocking rates and rotational grazing, and con-
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trol of undesirable vegetation are some of the chief
management needs.

Although most of this soil is cleared, it has high produc-
tivity potential for woodland on north- and east-facing
slopes and moderately high potential on south- and west-
facing slopes. The erosion hazard and equipment limita-
tions are management concerns. Plant competition is also
a management concern on north-facing slopes.

This soil is limited for most urban uses by slope and
slowly permeable subsoil. Capability subelass IVe;
woodland ordination 2¢ (north aspect) and 3¢ (south
aspect).

VnE—Vandalia silt loam, 20 to 30 percent slopes.
This deep, well drained soil is on lower colluvial side
slopes and benches. Slopes are smooth or slightly concave
and range from 150 to 500 feet long. Areas range from
long and narrow to wide and from 5 to 50 acres in size.

In a representative profile the surface layer is dark
brown heavy silt loam about 5 inches thick. The subsoil,
about 37 inches thick, is reddish brown heavy silty clay
loam in the upper part and silty clay in the lower part.
The substratum is olive brown, olive gray, and reddish
brown clay and silty clay. Olive shale is at a depth of 65
inches.

Included with this soil in mapping are small areas of
Upshur and Latham soils on upper side slopes and small
areas of Hayter and Shelocta soils on lower side slopes.
Also included is a small acreage of a soil with a strong
brown or reddish brown clay loam subsoil that is under-
lain by clayey shale, common small seep spots and slips,
and a few areas of soils that have sandstone boulders on
the surface.

The available water capacity of this soil is moderate,
and permeability is moderately slow to slow. Runoff is
rapid. Natural fertility is medium, and organic matter
content is moderate. Reaction ranges from medium acid
to very strongly acid in the upper part of the profile and
from medium acid to mildly alkaline in the lower part.
The root zone extends to a depth of 86 to 50 inches. This
soil has a high shrink-swell potential.

This soil is used mostly for pasture. A few areas are
used for hay, and some areas are wooded. This soil has
poor potential for farming and for most urban uses. It is
better suited to trees and pasture.

The hazard of erosion, which is caused by the steep
slopes, is too severe for this soil to be used for cultivated
crops. This soil is suited to pasture and hay, but harvest-
ing of hay is difficult on the steep slopes. Because of the
slope and erosion hazard, management of vegetation for
ground cover and soil protection is needed. Pasture mix-
tures that produce satisfactory forage, provide adequate
ground cover, and require little renovation are needed.
The application of lime and fertilizer, use of proper
stocking rates and rotational grazing, and control of un-
desirable vegetation are some of the chief management
needs.

This soil has high productivity potential for woodland
on north- and east-facing slopes and moderately high

productivity potential on south- and west-facing slopes.
Erosion hazard and equipment limitations are manage-
ment concerns. Plant competition is also a management
concern on north-facing slopes.

This soil is limited for most urban uses by steep slopes
and a clayey subsoil. Capability subclass VIe; woodland
ordination 2¢ (north aspect) and 3c (south aspect).

VuF—Vandalia-Upshur complex, 30 to 60 percent
slopes. These deep, well drained soils are on very steep
side slopes. The areas are typically benched with alternat-
ing strata of shale, sandstone, and siltstone. Benches are
several hundred feet long and range from 150 to 300 feet
in width. The areas have an irregular surface and are cut
by shallow drainageways or a few deep ravines 300 to 600
feet apart. The Vandalia soils are on colluvial lower side
slopes, on benches, and in coves, and they make up about
40 percent of the complex. The Upshur soils are on
ridges, benches, and breaks between benches, and they
make up about 25 percent of the complex. Areas are
generally several hundred acres in size. These soils are so
intermingled that mapping them separately was not prac-
tical.

In a representative profile of a Vandalia soil in this
complex, the surface layer is dark brown heavy silt loam
about 5 inches thick. The subsoil, about 37 inches thick, is
reddish brown heavy silty clay loam in the upper part and
silty clay in the lower part. The substratum is olive
brown, olive gray, and reddish brown clay and silty clay.
Olive shale is at a depth of 65 inches.

In a representative profile of an Upshur soil in this
complex, the surface layer is reddish brown silty clay
loam about 6 inches thick. The subsoil, about 33 inches
thick, is dark reddish brown and reddish brown silty clay
and clay. The substratum is reddish brown silty clay with
gray mottles. Siltstone and shale are at a depth of 49
inches.

Included with this complex in mapping are small areas
of Latham, Shelocta, and Gilpin soils. Also included are a
small acreage of a deep soil that has a yellowish brown or
reddish brown clay loam subsoil underlain by clayey
shale; a few areas of soils that have thin limestone out-
crops, massive sandstone outcrops, and stones and boul-
ders on the surface; areas of slips, which result in broken,
irregular topography; many areas of severely eroded
soils; and a few areas that have deep gullies.

The Vandalia soils have moderate available water
capacity. Permeability is moderately slow to slow. Runoff
is rapid. Natural fertility is medium, and organic matter
content is moderate. Reaction ranges from medium acid
to very strongly acid in the upper part of the profile and
from medium acid to mildly alkaline in the lower part.
The root zone extends to a depth of 36 to 50 inches.
Shrink-swell potential is high.

The Upshur soils have moderate available water capaci-
ty and slow permeability. Runoff is rapid. Natural fertili-
ty is medium, and organic matter content is low. The sub-
soil is plastic and has a high shrink-swell potential. In un-
limed areas the surface layer and the subsoil are com-
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monly very strongly acid. The root zone extends to a
depth of 30 to 40 inches. Depth to shale or siltstone
bedrock ranges from 42 to 60 inches.

Some areas of this complex are wooded, but a large
acreage has been cleared and is mostly in unimproved
pasture or is idle. This complex has poor potential for
farming and for most urban uses. It has better potential
for trees and for providing habitat for woodland wildlife.

These soils are not suited to cultivation, because of the
very steep slopes and the hazard of erosion. They have
limited suitability for improved pasture because most
slopes are too steep for the use of modern machinery (fig.
8). Areas are subject to landslides. Stands of pasture
grasses are difficult to establish and maintain. If these
soils are used for pasture, grasses and legumes that
produce good plant cover and require little renovation are
needed. Overgrazing and grazing of pasture when wet
reduce the stand of desirable grasses and result in exces-
sive runoff and erosion.

This complex is suited to trees. Woodland productivity
potential is high for Vandalia soils on north- and east-fac-
ing slopes and moderately high on south- and west-facing
slopes. The Upshur soils have moderately high productivi-
ty potential on north- and east-facing slopes and
moderate productivity potential on south- and west-facing
slopes. The erosion hazard and equipment limitations are
management concerns caused by the very steep slopes
and the clayey subsoil.

These soils are limited for most urban uses by the very
steep slopes and the clayey subsoil. Capability subclass
Vlile; Vandalia part in woodland ordination 2¢ (north
aspect) and 3c (south aspect); Upshur part in woodland
ordination 3c (north aspect) and 4e (south aspect).

Wb—Weinbach silt loam (0 to 2 percent slopes). This
deep, somewhat poorly drained soil is on terraces in wide
valleys. It is mostly in long, narrow areas along small
drains between areas of Elk and Otwell soils. Areas range
from 5 to 30 acres in size.

In a representative profile the surface layer is grayish
brown silt loam about 10 inches thick. The subsoil is about
40 inches thick. It is brown silt loam in the upper 6
inches. The next 8 inches of the subsoil is light brownish
gray light silty clay loam. The next 26 inches is a firm,
brittle, and compact fragipan that is light brownish gray
silt loam in the upper part and brown silt loam with gray
mottles in the lower part. The substratum, to a depth of
70 inches, is brown silt loam with light brownish gray and
strong brown mottles.

Included with this soil in mapping are small areas of
Newark, Otwell, and Bonnie soils.

The available water capacity of this soil is moderate,
and permeability is slow to very slow. Runoff is slow.
Natural fertility is medium, and organic matter content is
low. This soil is easy to till and can be worked throughout
a wide range of moisture content without clodding or
crusting. In unlimed areas the surface layer and subsoil
range from medium acid to very strongly acid. The root
zone and depth to fragipan range from 18 to 28 inches.

This soil has fair potential for farming and is used for
cultivated crops, hay, and pasture. It is limited for many
urban uses by wetness and the slowly permeable fragipan
at a depth of 18 to 28 inches.

This soil is suited to corn and soybeans when it is
properly drained, but crops are damaged by wetness in
some years. This soil has a fragipan that restricts root
growth and causes a perched water table at a depth of 1
to 2 feet. Open-ditch drainage, in combination with grass
waterways, is generally suited to this soil. Tobacco is sel-
dom grown on this soil. The response of crops to fertilizer
and lime is fair. Erosion is not a hazard, and this soil can
be cropped year after year if it is properly drained and
managed to maintain fertility and organic matter content.
Minimum tillage, returning crop residue to the soil, and
using cover crops and grasses and legumes in the
cropping system help in maintaining tilth and organic
matter content.

This soil is better suited to pasture and hay plants that
will tolerate some wetness, and production potential is
high if the soil is properly managed. Pasture renovation
should be frequent enough to maintain the desired spe-
cies. The application of lime and fertilizer, drainage, use
of proper stocking rates and rotational grazing, and con-
trol of undesirable vegetation are some of the chief
management needs.

Although most of this soil is cleared, it has high produc-
tivity potential for quality hardwoods. The woodland
management concerns are plant competition and equip-
ment limitations caused by the seasonal high water table.

This soil is limited for most urban uses by the seasonal
high water table. Capability subeclass IIIw; woodland or-
dination 2w.

WceB —Wernock silt loam, 2 to 6 percent slopes. This
moderately deep, well drained soil is on narrow to fairly
broad convex ridges. Areas range from 4 to 50 acres in
size.

In a representative profile the surface layer is dark
grayish brown silt loam about 2 inches thick over a yel-
lowish brown silt loam subsurface layer about 3 inches
thick. The subsoil, about 26 inches thick, is yellowish
brown and strong brown heavy silt loam in the upper
part and channery clay loam in the lower part. The sub-
stratum, to a depth of 38 inches, is brownish and reddish,
rippable sandstone and interbedded, grayish, soft clay
shale.

Included with this soil in mapping are small areas of
Tilsit, Gilpin, and Latham soils. Also included are areas of
a soil that is 40 to 60 inches deep to bedrock.

The permeability and available water capacity of this
soil are moderate. Runoff is medium. Natural fertility and
organic matter content are low. This soil is easy to till
and can be worked throughout a wide range of moisture
content without clodding or crusting. In unlimed areas the
surface layer and subsoil range from strongly acid to ex-

tremely acid. The root zone and depth to bedrock range
from 30 to 40 inches.
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This soil has good potential for farming. Most of the
acreage is wooded, but cleared areas are used for corn,
tobacco, hay, and pasture. The soil is limited for some
urban uses by the depth to bedrock.

This soil is suited to most cultivated crops grown in the
area. Response of crops to fertilizer and lime is good. If
this soil is cultivated, the hazard of erosion is moderate
and measures that control erosion and reduce runoff are
needed. Contour tillage, stripcropping, minimum tillage,
returning crop residue to the soil, using cover crops, and
growing grasses and legumes in the cropping system help
control erosion and maintain the organic matter content.

This soil is suited to pasture and hay, and production
potential is high if the soil is properly managed. Plant
species that produce adequate forage and provide
satisfactory ground cover are needed. Pasture renovation
should be frequent enough to maintain the desired spe-
cies. The application of lime and fertilizer, use of proper
stocking rates and rotational grazing, and control of un-
desirable vegetation are some of the chief management
needs.

This soil is suited to trees, and more than half the acre-
age is wooded. Productivity potential is high. Plant com-
petition is a management concern. Capability subclass Ile;
woodland ordination 20.

WeC—Wernock silt loam, 6 to 12 percent slopes. This
moderately deep, well drained soil is on narrow to fairly
broad ridges. Slopes range from uniform to convex and
are 150 to 300 feet long. Areas range from 3 to more than
30 acres in size.

In a representative profile the surface layer is dark
grayish brown silt loam about 2 inches thick over a yel-
lowish brown silt loam subsurface layer about 3 inches
thick. The subsoil, about 26 inches thick, is yellowish
brown and strong brown heavy silt loam in the upper
part, light silty clay loam in the middle part, and chan-
nery clay loam in the lower part. The substratum, to a
depth of 38 inches, is brownish and reddish, rippable
sandstone and interbedded grayish, soft clay shale.

Included with this soil in mapping are small areas of
Tilsit, Latham, and Gilpin soils. Also included are areas of
a soil that is 40 to 60 inches deep to bedrock.

The permeability and available water capacity of this
soil are moderate. Runoff is medium. Natural fertility and
organic matter content are low. This soil is easy to till
and can be worked throughout a wide range of moisture
content without clodding or crusting. In unlimed areas the
surface layer and subsoil range from strongly acid to ex-
tremely acid. The root zone and depth to bedrock range
from 30 to 40 inches.

More than half the acreage of this soil is wooded.
Cleared areas are used for corn, tobacco, hay, and
pasture. This soil has fair potential for farming and is
limited for many urban uses by slope and depth to rock.

Although this soil is suited to most cultivated crops it is
better suited to pasture and hay. Response of crops to
fertilizer and lime is good. If this soil is cultivated, the
hazard of erosion is severe and measures that control ero-

sion and reduce runoff are needed. Contour tillage, strip-
cropping, minimum tillage, returning crop residue to the
soil, using cover crops, and growing grasses and legumes
in the cropping system help control erosion and maintain
the organic matter content.

This soil is suited to pasture and hay, and production
potential is high if the soil is properly managed. Plant
species that produce adequate forage and provide
satisfactory ground cover are needed. Pasture renovation
should be frequent enough to maintain the desired spe-
cies. The application of lime and fertilizer, use of proper
stocking rates and rotational grazing, and control of un-
desirable vegetation are some of the chief management
needs.

This soil is suited to trees. Productivity potential is
high. Plant competition is a management concern. Capa-
bility subeclass II1e; woodland ordination 2o.

WeD—Wernock silt loam, 12 to 20 percent slopes.
This moderately deep, well drained soil is on narrow
ridgetops and upper side slopes. Slopes range from
uniform to convex and are less than 200 feet long. Areas
are long and narrow and range from 5 to 20 acres in size.

In a representative profile the surface layer is dark
grayish brown silt loam about 2 inches thick over a yel-
lowish brown silt loam subsurface layer about 3 inches
thick. The subsoil, about 26 inches thick, is yellowish
brown and strong brown heavy silt loam in the upper
part, light silty clay loam in the middle part, and chan-
nery clay loam in the lower part. The substratum, to a
depth of 38 inches, is brownish and reddish, rippable
sandstone and interbedded grayish, soft clay shale.

Included with this soil in mapping are small areas of
Latham, Gilpin, and Shelocta soils. Also included are a
few small areas of Whitley soils on high stream terraces.

The permeability and available water capacity of this
soil are moderate. Runoff is rapid. Natural fertility and
organic matter content are low. This soil can be worked
throughout a wide range of moisture content without
clodding or crusting. In unlimed areas the surface layer
and subsoil range from strongly acid to extremely acid.
The root zone and depth to rock ranges from 30 to 40
inches.

Most areas of this soil are wooded or are in hay and
pasture. Some areas are idle, and a few areas are used for
cultivated crops. This soil is limited for cultivated crops
and for many urban uses. It is better suited to grasses
and trees.

Although this soil is suited to occasional cultivation, it
is better suited to pasture and hay crops. If this soil is
cultivated, the hazard of erosion is very severe and mea-
sures that control erosion and reduce runoff are needed.
Contour tillage, stripcropping, minimum tillage, returning
crop residue to the soil, using cover crops, and growing
grasses and legumes in the cropping system help control
erosion and maintain the organic matter content.

This soil is suited to pasture and hay, and production
potential is moderate if the soil is properly managed. The
root zone ranges from 30 to 40 inches in depth, and the
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lack of moisture limits production potential during dry
seasons. Plant species that produce adequate forage and
provide satisfactory ground cover are needed. Renovation
should be frequent enough to maintain the desired spe-
cies. The application of lime and fertilizer, use of proper
stocking rates and rotational grazing, and control of un-
desirable vegetation are some of the chief management
needs.

This soil is suited to trees, and more than half the acre-
age is wooded. Productivity potential is high. Erosion
hazard and plant competition are management concerns.

This soil is limited for most urban uses by moderately
steep slopes and depth to rock. Capability unit IVe;
woodland ordination 2r,

WhA —Whitley silt loam, 0 to 2 percent slopes. This
deep, well drained soil is on low stream terraces in fairly
wide valleys. Slopes are uniform, and areas range from 5
to 30 acres or more in size.

In a representative profile the surface layer is brown
silt loam about 10 inches thick. The subsoil, about 64
inches thick, is brown or strong brown silt loam and light
silty clay loam in the upper 30 inches and loam and fine
sandy loam to a depth of 74 inches.

Included with this soil in mapping are small areas of
Cuba and Morehead soils. Also included are a few areas
of seils that have a darker surface layer than this Whitley
soil.

The available water capacity of this soil is high, and
permeability is moderate. Runoff is medium. Natural fer-
tility is medium and organic matter content is moderate.
In unlimed areas the surface layer and subsoil range from
strongly acid to very strongly acid. This soil is easy to till
and can be worked throughout a wide range of moisture
content without clodding or crusting. The root zone ex-
tends to a depth of 40 to 60 inches.

Most of this soil has been cleared and is used for cul-
tivated crops, hay, and pasture. Some areas are used for
homesites and gardens. This soil has high potential for
farming and is generally suited to most urban uses. A few
low areas that are subject to flooding are limited for
urban uses.

This soil is suited to cultivated crops commonly grown
in the area, such as corn, tobacco, soybeans, and small
grain. Response of crops to fertilizer and lime is good.
The erosion hazard is slight, and this soil can be cropped
year after year if good management is used to maintain
fertility and organic matter content. Minimum tillage,
returning crop residue to the soil, using cover crops, and
growing grasses and legumes in the cropping system help
maintain tilth and the organic matter content.

All pasture and hay crops grown in the area are suited
to this soil, and production potential is high if the soil is
properly managed. The management needs are maintain-
ing the desired species, controlling weeds, using proper
stocking rates and rotational grazing, and applying lime
and fertilizer.

Although most of this soil is cleared, it has high produc-
tivity potential for woodland. Plant competition is a
management concern.

This soil is suited to most urban uses. It is limited for
sewage lagoons by seepage and by flooding in a few low
areas. These flooded areas are limited for most urban
uses. Capability class I; woodland ordination 2o.

WhB —Whitley silt loam, 2 to 6 percent slopes. This
deep, well drained soil is on low and high stream terraces.
Slopes are slightly convex and range from 150 to 300 feet
long. Areas are long and narrow to oval or blocky and
range from 3 to 20 acres in size.

In a representative profile the surface layer is brown
silt loam about 10 inches thick. The subsoil is brown or
strong brown silt loam and light silty clay loam in the
upper 30 inches and loam and fine sandy loam in the
lower part to a depth of 74 inches.

Included with this soil in mapping are small areas of
Allegheny and Chavies soils.

The available water capacity of this soil is high, and
permeability is moderate. Runoff is medium. Natural fer-
tility is medium and organic matter content is moderate.
In unlimed areas the surface layer and subsoil range from
strongly acid to very strongly acid. This soil is easy to till
and can be worked throughout a wide range of moisture
content without clodding or crusting. The root zone ex-
tends to a depth of 40 to 60 inches.

Most of this soil has been cleared and is used for cul-
tivated crops, hay, and pasture. Some areas are used for
homesites and gardens. This soil has good potential for
farming and is suited to most urban uses.

Crops commonly grown in the area, such as corn, tobac-
co, small grain, and all pasture and hay crops, are suited
to this soil. Response of crops to fertilizer and lime is
good. The erosion hazard is moderate, and measures that
control erosion are needed if cultivated crops are grown.
Contour tillage, striperopping, minimum tillage, returning
crop residue to the soil, using cover crops, and growing
grasses and legumes in the cropping system help in con-
trolling erosion and maintaining organic matter content.

This soil is suited to pasture and hay plants commonly
grown in the area, and production potential is high if the
soil is properly managed. Plant species that produce
adequate forage and provide satisfactory ground cover
are needed. Pasture renovation should be frequent
enough to maintain the desired species. The application of
lime and fertilizer, use of proper stocking rates and rota-
tional grazing, and control of undesirable vegetation are
some of the chief management needs.

Although most of this soil is cleared, it has high produc-
tivity potential for woodland. Plant competition is a
management concern.

This soil is suited to most urban uses. It is limited for
sewage lagoons by seepage. Capability subclass Ile;
woodland ordination 2o.

WhC—Whitley silt loam, 6 to 12 percent slopes. This
deep, well drained soil is on low and high stream terraces.
Slopes are smooth and are less than 200 feet in length.
Areas are long and narrow and range from 3 to 20 acres
in size.
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In a representative profile the surface layer is brown
silt loam about 10 inches thick. The subsoil is brown or
strong brown silt loam and light silty clay loam in the
upper 30 inches and loam and fine sandy loam in the
lower part to a depth of 74 inches.

Included with this soil in mapping are small areas of
Tilsit, Monongahela, and Allegheny soils.

The available water capacity of this soil is high, and
permeability is moderate. Runoff is medium. Natural fer-
tility is medium, and organic matter content is moderate.
In unlimed areas the surface layer and subsoil range from
strongly acid to very strongly acid. The soil is easy to till
and can be worked throughout a wide range of moisture
content without clodding or crusting. The root zone ex-
tends to a depth of 40 to 60 inches.

Most of this soil has been cleared and is used for cul-
tivated crops, hay, and pasture. Some areas are used for
homesites and gardens, and a few areas are wooded. This
soil has fair potential for farming and is suited for most
urban uses.

Although this soil is suited to most cultivated crops, it
is better suited to pasture and hay crops. Response of
crops to fertilizer and lime is good. The hazard of erosion
is severe, and measures that control erosion are needed if
cultivated crops are grown. Contour tillage, stripcropping,
minimum tillage, returning crop residue to the soil, using
cover crops, and growing grasses and legumes in the
cropping system help in controlling erosion and maintain-
ing organic matter content.

This soil is suited to pasture and hay plants commonly
grown in the area, and production potential is high if the
soil is properly managed. Plant species that produce
adequate forage and provide satisfactory ground cover
are needed. Pasture renovation should be frequent
enough to maintain the desired species. The application of
lime and fertilizer, use of proper stocking rates and rota-
tional grazing, and control of undesirable vegetation are
some of the management needs.

Although most of this soil is cleared, it has high produe-
tivity potential for woodland. Plant competition is a
management concern,

This soil is suited to most urban uses. It is limited for
sewage lagoons by slope and seepage. Capability class
ITle; woodland ordination 2o.

Use and management of the soils

The soil survey is a detailed inventory and evaluation
of the most basic resource of the survey area—the soil. It
is useful in adjusting land use, including urbanization, to
the limitations and potentials of natural resources and the
environment. Also, it can help avoid soil-related failures
in uses of the land.

While a soil survey is in progress, soil scientists, con-
servationists, engineers, and others keep extensive notes
about the nature of the soils and about unique aspects of
behavior of the soils. These notes include data on erosion,

drought damage to specific crops, yield estimates, flood-
ing, the functioning of septic tank disposal systems, and
other factors affecting the productivity, potential, and
limitations of the soils under various uses and manage-
ment. In this way, field experience and measured data on
soil properties and performance are used as a basis for
predicting soil behavior.

Information in this section is useful in planning use and
management of soils for crops and pasture, and woodland,
as sites for buildings, highways and other transportation
systems, sanitary facilities, and parks and other recrea-
tion facilities, and for wildlife habitat. From the data
presented, the potential of each soil for specified land
uses can be determined, soil limitations to these land uses
can be identified, and costly failures in houses and other
structures, caused by unfavorable soil properties, can be
avoided. A site where soil properties are favorable can be
selected, or practices that will overcome the soil limita-
tions can be planned.

Planners and others using the soil survey can evaluate
the impact of specific land uses on the overall productivi-
ty of the survey area or other broad planning area and on
the environment. Productivity and the environment are
closely related to the nature of the soil. Plans should
maintain or create a land-use pattern in harmony with the
natural soil.

Contractors can find information that is useful in locat-
ing sources of sand and gravel, roadfill, and topsoil. Other
information indicates the presence of bedrock, wetness, or
very firm soil horizons that cause difficulty in excavation.

Health officials, highway officials, engineers, and many
other specialists also can find useful information in this
soil survey. The safe disposal of wastes, for example, is
closely related to properties of the soil. Pavements, side-
walks, campsites, playgrounds, lawns, and trees and
shrubs are influenced by the nature of the soil.

Crops and pasture

ROSCOE ISAACS, assistant state resource conservationist, assisted in
the preparation of this section. :

The major management concerns in the use of the soils
for crops and pasture are described in this section. In ad-
dition, the crops or pasture plants best suited to the soil,
including some not commonly grown in the survey area,
are discussed; the system of land capability classification
used by the Soil Conservation Service is explained; and
the estimated yields of the main crops and hay and
pasture plants are presented for each soil.

This section provides information about the overall
agricultural potential of the survey area and about the
management practices that are needed. The information is
useful to equipment dealers, land improvement contrac-
tors, fertilizer companies, processing companies, planners,
conservationists, and others. For each kind of soil, infor-
mation about management is presented in the section
“Soil maps for detailed planning.” Planners of manage-
ment systems for individual fields or farms should also
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consider the detailed information given in the description
of each soil.

More than 87,000 acres were used for cropland and
pasture in Boyd and Greenup Counties in 1970 according
to the Kentucky Soil and Water Conservation Needs In-
ventory. Of this total, 53,000 acres were used for per-
manent pasture; 13,000 acres for row crops, mainly corn,
soybeans, and tobacco; and 12,000 acres for hayland and
rotation hay and pasture. The remaining acreage was idle
cropland, orchards, and close-grown crops. The acreage of
cropland and pasture has been gradually decreasing as
more land is used for urban development, and some of the
pasture is reverting to woodland.

Some principles of management are general enough to
apply to all farms in the survey area, though the in-
dividual soil or groups of soils require different kinds and
degrees of management. These general principles of
management are discussed in the following paragraphs.

Soil fertility needs to be improved in most of the soils
in the survey area through the addition of lime or fertil-
izer, or both. The amounts needed depend on the natural
content of lime and the natural fertility level, on past
cropping and management, on the needs of the crop, and
on the yield level desired. Additions of lime and fertilizer
on all soils should be based on the result of soil tests. The
Kentucky Cooperative Extension Service provides
assistance in determining the kinds and amounts of fertil-
izer and lime to apply.

Soil tilth and crop residue management are important
factors in the germination of seeds, infiltration of water
into the soil, and maintaining the organic matter supply.

Most of the soils of Boyd and Greenup Counties have
light colored surface layers and are low in organic matter
content. Increasing this content is not practical. However,
it is important to maintain the organic matter content by
adding farm manure, by leaving plant residue on the sur-
face, and by using other practices that promote extensive
root systems and vigorous growth. Tillage is often needed
to prepare a seedbed and to control weeds, but it should
be kept to a minimum because it tends to break down
tilth.

Soil erosion is a management concern on about three-
fourths of the soils used for cropland and pasture in Boyd
and Greenup Counties. All sloping, cultivated soils are
susceptible to erosion, and to a lesser extent sloping soils
used for pasture are also susceptible, especially when
good vegetative cover is not maintained.

The loss of soil by erosion causes lower productivity.
Erosion causes a loss of organic matter and plant
nutrients and reduces the depth of the rooting zone,
which is especially important in soils that have limiting
layers such as fragipans or bedrock. Erosion also results
in sediment entering streams, thereby lowering water
quality for municipal uses, for recreation, and for fish and
wildlife.

Because most erosion occurs when the cultivated crop
is growing or soon after the crop has been harvested, a
cropping system should be selected that keeps the loss of

soil and water to a minimum. A cropping system is more
effective if it is used in combination with other erosion
control practices, such as contour farming, terracing, con-
tour stripcropping, use of diversions and grassed water-
ways, minimum or no tillage, effective crop residue
management, seeding cover crops, and applying fertilizer
and lime if needed.

Soil drainage is a management concern on about one-
fifth of the soils used for cropland and pasture in Boyd
and Greenup Counties. Some soils are so wet in their
natural state that production of crops common to the area
is not feasible. The Bonnie soils are an example of poorly
drained soils in this category. Soils that are somewhat
poorly drained are so wet that crops are damaged by wet-
ness during most years, unless the soils are artificially
drained. Some moderately well drained soils need artifi-
cial drainage in places for water-sensitive crops such as
tobacco. Open ditches and tile drains are used to remove
excess water. The design and the system used vary with
the kind and use of the soil. Tile drains are more expen-
sive to install, but they generally provide better drainage
than open ditches. Soils that have a fragipan are difficult
to drain, but they can be drained better by open ditches
than by tile. For drainage by either tile or open ditches,
suitable outlets are required.

The local office of the Soil Conservation Service can
assist in selecting and planning suitable management
practices.

Field crops suited to the soils and climate of Boyd and
Greenup Counties include many that are not commonly
grown. Row crops of corn, soybeans, and burley tobacco
are commonly grown. A small acreage of small grain is
grown, and the acreage could be expanded by double
cropping, such as following small grain with soybeans, and
by using no-till farming.

Specialty crops grown for commercial use include a
small acreage of vegetables, orchards, and nursery plants.
Deep soils with good natural drainage that warm up early
in spring are especially well suited to vegetables. The
soils most commonly used for vegetables are in the Cha-
vies and Lakin series. Many deep, well drained soils have
properties that make them suitable for orchards and
nursery plants. Soils that are frequently subject to frost
damage and have poor aeration, however, generally are
poorly suited to early vegetables and orchards.

Latest information and suggestions for growing special
crops can be obtained from the local offices of the Ken-
tucky Cooperative Extension Service and the Soil Conser-
vation Service.

Yields per acre

The average yields per acre that can be expected of the
principal crops under a high level of management are
shown in table 5. In any given year, yields may be higher
or lower than those indicated in the table because of
variations in rainfall and other climatic factors. Absence
of an estimated yield indicates that the crop is not suited
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to or not commonly grown on the soil or that a given crop
is not commonly irrigated.

The estimated yields were based mainly on the ex-
perience and records of farmers, conservationists, and ex-
tension agents. Results of field trials and demonstrations
and available yield data from nearby counties were also
considered.

The yields were estimated assuming that the latest soil
and crop management practices were used. Hay and
pasture yields were estimated for the most productive
varieties of grasses and legumes suited to the climate and
the soil. A few farmers may be obtaining average yields
higher than those shown in table 5.

The management needed to achieve the indicated yields
of the various crops depends on the kind of soil and the
crop. Such management provides drainage, erosion con-
trol, and protection from flooding; the proper planting
and seeding rates; suitable high-yielding crop varieties;
appropriate tillage practices, including time of tillage and
seedbed preparation and tilling when soil moisture is
favorable; control of weeds, plant diseases, and harmful
insects; favorable soil reaction and optimum levels of
nitrogen, phosphorus, potassium, and trace elements for
each crop; effective use of crop residues, barnyard
manure, and green-manure crops; harvesting crops with
the smallest possible loss; and timeliness of all fieldwork.

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

Crops other than those shown in table 5 are grown in
the survey area, but estimated yields are not included
because the acreage of these crops is small. The local of-
fices of the Soil Conservation Service and the Coopera-
tive Extension Service can provide information about the
management concerns and productivity of the soils for
these crops.

Capability classes and subclasses

Capability classes and subclasses show, in a general
way, the suitability of soils for most kinds of field crops.
The soils are classed according to their limitations when
they are used for field crops, the risk of damage when
they are used, and the way they respond to treatment.
The grouping does not take into account major and
generally expensive landforming that would change slope,
depth, or other characteristics of the soils; does not take
into consideration possible but unlikely major reclamation
projects; and does not apply to rice, cranberries, horticul-
tural crops, or other crops that require special manage-
ment. Capability classification is not a substitute for in-
terpretations designed to show suitability and limitations
of groups of soils for rangeland, for forest trees, or for
engineering purposes.

In the capability system, all kinds of soil are grouped at
three levels: capability class, subclass, and unit. These

levels are defined in the following paragraphs. A survey
area may not have soils of all classes.

Capability classes, the broadest groups, are designated
by Roman numerals I through VIII. The numerals in-
dicate progressively greater limitations and narrower cho-
ices for practical use. The classes are defined as follows:

Class I soils have few limitations that restrict their use.

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

Class III soils have severe limitations that reduce the
choice of plants, or that require special conservation prac-
tices, or both.

Class IV soils have very severe limitations that reduce
the choice of plants, or that require very careful manage-
ment, or both.

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

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

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

Class VIII soils and landforms have limitations that
nearly preclude their use for commercial crop production.

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

In class 1 there are no subclasses because the soils of
this class have few limitations. Class V contains only the
subeclasses indicated by w, s, or ¢ because the soils in class
V are subject to little or no erosion, though they have
other limitations that restrict their use to pasture, range-
land, woodland, wildlife habitat, or recreation.

The acreage of soils in each capability class and sub-
class is indicated in table 6. All soils in the survey area
except those named at a level higher than the series are
included. Some of the soils that are well suited to crops
and pasture may be in low-intensity use, for example,
soils in capability classes I and II. Data in this table can
be used to determine the farming potential of such soils.

The capability subclass is also identified in the descrip-
tion of each soil map unit in the section “Soil maps for
detailed planning.”

Woodland management and productivity

CHARLES A. FOSTER, forester, Soil Conservation Service, assisted in
the preparation of this section.

Kentucky is in the Deciduous Forest Formation of east-
ern North America and contains parts of two forest re-
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gions, the Mixed Mesophytic in eastern Kentucky and the
Western Mesophytic in the rest of the State.

Boyd and Greenup Counties are a part of the Mixed
Mesophytic Forest Region. This region consists of deep,
moist, well drained soils and is characterized by 20 to 25
tree species, among which are yellow-poplar, sugar maple,
beech, red and white oaks, buckeye, and basswood.

The forest region can be subdivided into several forest
types. Approximately four-fifths of the woodland in Boyd
and Greenup Counties is classified as oak-hickory and
central mixed hardwood types. These forest communities,
or types, differ from one another in slope, exposure, and
such soil characteristics as fertility, depth, texture,
drainage, and available moisture (3, 4, 5, 6, 7).

Boyd County has 57,100 acres of commercial forest
covering 56 percent of the county, and Greenup County
has 154,900 acres of forest covering 69 percent of the
county. Volume growth is 34 cubic feet of growing stock
and 157 board feet of sawtimber per year (17). While
volume growth is lower than its potential, it still exceeds
timber harvest. Any increase in productivity of most
forested areas is limited by poor stocking of good trees.
About 44 percent of the total commercial woodland is con-
sidered well stocked.

Table 7 contains information useful to woodland owners
or forest managers planning use of soils for wood crops.
Map unit symbols for soils suitable for wood crops are
listed, and the ordination (woodland suitability) symbol
for each soil is given. All soils bearing the same ordina-
tion symbol require the same general kinds of woodland
management and have about the same potential produc-
tivity.

The first part of the ordination symbol, a number, in-
dicates the potential productivity of the soils for impor-
tant trees. The number 1 indicates very high productivity;
2, high; 3, moderately high; and 4, moderate. The second
part of the symbol, a letter, indicates the major kind of
soil limitation. The letter w indicates excessive water in
or on the soil; ¢, clay in the upper part of the soil; s,
sandy texture; f, high content of coarse fragments in the
soil profile; and r, steep slopes. The letter o indicates in-
significant limitations or restrictions. If a soil has more
than one limitation, priority in placing the soil into a
limitation class is in the following order: w, ¢, s, f, and r.

In table 7 the soils are also rated for a number of fac-
tors to be considered in management. Slight, moderate,
and severe are used to indicate the degree of major soil
limitations.

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

Ratings of equipment limitation reflect the charac-
teristics and conditions of the soil that restrict use of the
equipment generally needed in woodland management or

harvesting. A rating of slight indicates that use of equip-
ment is not limited to a particular kind of equipment or
time of year; moderate indicates a short seasonal limita-
tion or a need for some modification in management or
equipment; severe indicates a seasonal limitation, a need
for special equipment or management, or a hazard in the
use of equipment.

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

Ratings of plant competition indicate the degree to
which undesirable plants are expected to invade or grow
if openings are made in the tree canopy. The invading
plants compete with native plants or planted seedlings by
impeding or preventing their growth. A rating of slight
indicates little or no competition from other plants;
moderate indicates that plant competition is expected to
hinder the development of a fully stocked stand of desira-
ble trees; severe means that plant competition is expected
to prevent the establishment of a desirable stand unless
the site is intensively prepared, weeded, or otherwise
managed for the control of undesirable plants.

The potential productivity of merchantable or impor-
tant trees on a soil is expressed as a site index. This index
is the average height, in feet, that dominant and codomi-
nant trees of a given species attain in a specified number
of years. In this survey area the site index for cotton-
woods is based on 30 years; for other species the site
index is based on 50 years. The site index applies to fully
stocked, even-aged, unmanaged stands. Important trees
are those that woodland managers generally favor in in-
termediate or improvement cuttings. They are selected on
the basis of growth rate, quality, value, and marketability.

Trees to plant are those that are suitable for commer-
cial wood production and that are suited to the soils.

Engineering

Jimmie C. Bickford, area engineer, Soil Conservation Service, assisted
in the preparation of this section.

This section provides information about the use of soils
for building sites, sanitary facilities, construction material,
and water management. Among those who can benefit
from this information are engineers, landowners, commu-
nity planners, town and city managers, land developers,
builders, contractors, and farmers and ranchers.

The ratings in the engineering tables are based on test
data and estimated data in the “Soil properties” section.
The ratings were determined jointly by soil scientists and
engineers of the Soil Conservation Service using known
relationships between the soil properties and the behavior
of soils in various engineering uses.
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Among the soil properties and site conditions identified
by a soil survey and used in determining the ratings in
this section were grain-size distribution, liquid limit,
plasticity index, soil reaction, depth to bedrock, hardness
of bedrock that is within 5 or 6 feet of the surface, soil
wetness, depth to a seasonal high water table, slope,
likelihood of flooding, natural soil structure or aggrega-
tion, in-place soil density, and geologic origin of the soil
material. Where pertinent, data about kinds of clay
minerals, mineralogy of the sand and silt fractions, and
the kind of absorbed cations were also considered.

On the basis of information assembled about soil pro-
perties, ranges of values can be estimated for erodibility,
permeability, corrosivity, shrink-swell potential, available
water capacity, shear strength, compressibility, slope sta-
bility, and other factors of expected soil behavior in en-
gineering uses. As appropriate, these values can be ap-
plied to each major horizon of each soil or to the entire
profile.

These factors of soil behavior affect construction and
maintenance of roads, airport runways, pipelines, founda-
tions for small buildings, ponds and small dams, irrigation
projects, drainage systems, sewage and refuse disposal
systems, and other engineering works. The ranges of
values can be used to (1) select potential residential, com-
mercial, industrial, and recreational uses; (2) make
preliminary estimates pertinent to construction in a par-
ticular area; (3) evaluate alternative routes for roads,
streets, highways, pipelines, and underground cables; (4)
evaluate alternative sites for location of sanitary landfills,
onsite sewage disposal systems, and other waste disposal
facilities; (5) plan detailed onsite investigations of soils
and geology; (6) find sources of gravel, sand, clay, and
topsoil; (7) plan farm drainage systems, irrigation
systems, ponds, terraces, and other structures for soil and
water conservation; (8) relate performance of structures
already built to the properties of the kinds of soil on
which they are built so that performance of similar struc-
tures on the same or a similar soil in other locations can
be predicted; and (9) predict the trafficability of soils for
cross-country movement of vehicles and construction
equipment.

Data presented in this section are useful for land-use
planning and for choosing alternative practices or
general designs that will overcome unfavorable soil pro-
perties and minimize soil-related failures. Limitations to
the use of these data, however, should be well understood.
First, the data are generally mot presented for soil
material below a depth of 5 or 6 feet. Also, because of the
scale of the detailed map in this soil survey, small areas
of soils that differ from the dominant soil may be in-
cluded in mapping. Thus, these data do not eliminate the
need for omsite investigations, testing, and analysis by
personnel having expertise in the specific use contem-
plated.

The information is presented mainly in tables. Table 8
shows, for each kind of soil, the degree and kind of limita-
tions for building site development; table 9, for sanitary

facilities; and table 11, for water management. Table 10
shows the suitability of each kind of soil as a source of
construction materials.

The information in the tables, along with the soil map,
the soil descriptions, and other data provided in this sur-
vey, can be used to make additional interpretations and to
construct interpretive maps for specific uses of land.

Some of the terms used in this soil survey have a spe-
cial meaning in soil science. Many of these terms are
defined in the Glossary.

Building site development

The degree and kind of soil limitations that affect shal-
low excavations, dwellings with and without basements,
small commercial buildings, and local roads and streets
are indicated in table 8. A slight limitation indicates that
soil properties generally are favorable for the specified
use; any limitation is minor and easily overcome. A
moderate limitation indicates that soil properties and site
features are unfavorable for the specified use, but the
limitations can be overcome or minimized by special
planning and design. A severe limitation indicates that one
or more soil properties or site features are so unfavorable
or difficult to overcome that a major increase in construc-
tion effort, special design, or intensive maintenance is
required. For some soils rated severe, such costly mea-
sures may not be feasible.

Shallow excavations are made for pipelines, sewerlines,
communications and power transmission lines, basements,
open ditches, and cemetery plots. Such digging or
trenching is influenced by soil wetness caused by a
seasonal high water table; the texture and consistence of
soils; the tendency of soils to cave in or slough; and the
presence of very firm, dense soil layers, bedrock, or large
stones. In addition, excavations are affected by slope of
the soil and the probability of flooding. Ratings do not
apply to soil horizons below a depth of 6 feet unless
otherwise noted.

In the soil series descriptions, the consistence of each
soil horizon is given, and the presence of very firm or ex-
tremely firm horizons, usually difficult to excavate, is in-
dicated.

Dwellings and small commercial buildings referred to
in table 8 are built on undisturbed soil and have founda-
tion loads of a dwelling no more than three stories high.
Separate ratings are made for small commercial buildings
without basements and for dwellings with and without
basements. For such structures, soils should be suffi-
ciently stable that cracking or subsidence of the structure
from settling or shear failure of the foundation does not
occur. These ratings were determined from estimates of
the shear strength, compressibility, and shrink-swell
potential of the soil. Soil texture, plasticity and in-place
density, potential frost action, soil wetness, and depth to a
seasonal high water table were also considered. Soil wet-
ness and depth to a seasonal high water table indicate
potential difficulty in providing adequate drainage for
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basements, lawns, and gardens. Depth to bedrock, slope,
and large stones in or on the soil are also important con-
siderations in the choice of sites for these structures and
were considered in determining the ratings. Susceptibility
to flooding is a serious hazard.

Local roads and streets referred to in table 8 have an
all-weather surface that can carry light to medium traffic
all year. They consist of a subgrade of the underlying soil
material; a base of gravel, crushed rock fragments, or soil
material stabilized with lime or cement; and a flexible or
rigid surface, commonly asphalt or concrete. The roads
are graded with soil material at hand, and most cuts and
fills are less than 6 feet deep.

The load supporting capacity and the stability of the
soil as well as the quantity and workability of fill material
available are important in design and construction of
roads and streets. The classifications of the soil and the
soil texture, density, shrink-swell potential, and potential
frost action are indicators of the traffic supporting capaci-
ty used in making the ratings. Soil wetness, flooding,
slope, depth to hard rock or very compact layers, and con-
tent of large stones affect stability and ease of excava-
tion.

Sanitary facilities

Favorable soil properties and site features are needed
for proper functioning of septic tank absorption fields,
sewage lagoons, and sanitary landfills. The nature of the
soil is important in selecting sites for these facilities and
in identifying limiting soil properties and site features to
be considered in design and installation. Also, those soil
properties that affect ease of excavation or installation of
these facilities will be of interest to contractors and local
officials. Table 9 shows the degree and kind of limitations
of each soil for such uses and for use of the soil as daily
cover for landfills. It is important to observe local or-
dinances and regulations.

If the degree of soil limitation is expressed as slight,
soils are generally favorable for the specified use and
limitations are minor and easily overcome; if moderate,
soil properties or site features are unfavorable for the
specified use, but limitations can be overcome by special
planning and design; and if severe, soil properties or site
features are so unfavorable or difficult to overcome that
major soil reclamation, special designs, or intensive main-
tenance is required. Soil suitability is rated by the terms
good, fair, or poor, which, respectively, mean about the
same as the terms slight, moderate, and severe.

Septic tank absorption fields are subsurface systems of
tile or perforated pipe that distribute effluent from a sep-
tic tank into the natural soil. Only the soil horizons
between depths of 18 and 72 inches are evaluated for this
use. The soil properties and site features considered are
those that affect the absorption of the effluent and those
that affect the construction of the system.

Properties and features that affect absorption of the
effluent are permeability, depth to seasonal high water

table, depth to bedrock, and susceptibility to flooding.
Stones, boulders, and shallowness to bedrock interfere
with installation. Excessive slope can cause lateral
seepage and surfacing of the effluent. Also, soil erosion
and soil slippage are hazards if absorption fields are in-
stalled on sloping soils.

In some soils, loose sand and gravel or fractured
bedrock is less than 4 feet below the tile lines. In these
soils the absorption field does not adequately filter the ef-
fluent, and ground water in the area may be con-
taminated.

On many of the soils that have moderate or severe
limitations for use as septic tank absorption fields, a
system to lower the seasonal water table can be installed
or the size of the absorption field can be increased so that
performance is satisfactory.

Sewage lagoons are shallow ponds constructed to hold
sewage while aerobic bacteria decompose the solid and
liquid wastes. Lagoons have a nearly level floor and cut
slopes or embankments of compacted soil material. Aero-
bic lagoons generally are designed to hold sewage within
a depth of 2 to 5 feet. Nearly impervious soil material for
the lagoon floor and sides is required to minimize seepage
and contamination of ground water. Soils that are very
high in content of organic matter and those that have
cobbles, stones, or boulders are not suitable. Unless the
soil has very slow permeability, contamination of ground
water is a hazard where the seasonal high water table is
above the level of the lagoon floor. In soils where the
water table is seasonally high, seepage of ground water
into the lagoon can seriously reduce the lagoon’s capacity
for liquid waste. Slope, depth to bedrock, and susceptibili-
ty to flooding also affect the suitability of sites for
sewage lagoons or the cost of construction. Shear
strength and permeability of compacted soil material af-
fect the performance of embankments.

Sanitary landfill is solid waste (refuse) and soil materi-
al that is placed in successive layers either in excavated
trenches or on the surface of the soil. The waste is
spread, compacted, and covered daily with a thin layer of
soil material. Landfill areas are subject to heavy vehicular
traffic. Risk of polluting ground water and trafficability
affect the suitability of a soil for this use. The best soils
have a loamy or silty texture, have moderate to slow
permeability, are deep to a seasonal water table, and are
not subject to flooding. Clayey soils are likely to be sticky
and difficult to spread. Sandy or gravelly soils generally
have rapid permeability, which might allow noxious
liquids to contaminate ground water. Soil wetness can be
a limitation, because operating heavy equipment on a wet
soil is difficult. Seepage into the refuse increases the risk
of pollution of ground water.

Ease of excavation affects the suitability of a soil for
the trench type of landfill. A suitable soil is deep to
bedrock and free of large stones and boulders. If the
seasonal water table is high, water will seep into
trenches.
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Unless otherwise stated, the limitations in table 9 apply
only to the soil material within a depth of about 6 feet. If
the trench is deeper, a limitation of slight or moderate
may not be valid. Site investigation is needed before a
site is selected.

Daily cover for landfill should be soil that is easy to
excavate and spread over the compacted fill in wet and
dry periods. Soils that are loamy or silty and free of
stones or boulders are better than other soils. Clayey
soils may be sticky and difficult to spread; sandy soils
may be subject to soil blowing.

The soils selected for final cover of landfills should be
suitable for growing plants. Of all the horizons, the A
horizon in most soils has the best workability, more or-
ganic matter, and the best potential for growing plants.
Thus, for either the area- or trench-type landfill, stockpil-
ing material from the A horizon for use as the surface
layer of the final cover is desirable.

Where it is necessary to bring in soil material for daily
or final cover, thickness of suitable soil material available
and depth to a seasonal high water table in soils sur-
rounding the sites should be evaluated. Other factors to
be evaluated are those that affect reclamation of the bor-
row areas. These factors include slope, erodibility, and
potential for plant growth.

Construction materials

The suitability of each soil as a source of roadfill, sand,
gravel, and topsoil is indicated in table 10 by ratings of
good, fair, or poor. The texture, thickness, and organic-
matter content of each soil horizon are important factors
in rating soils for use as construction materials. Each soil
is evaluated to the depth observed, generally about 6 feet.

Roadfill is soil material used in embankments for roads
(fig. 9). Soils are evaluated as a source of roadfill for low
embankments, which generally are less than 6 feet high
and less exacting in design than high embankments. The
ratings reflect the ease of excavating and working the
material and the expected performance of the material
where it has been compacted and adequately drained. The
performance of soil after it is stabilized with lime or ce-
ment is not considered in the ratings, but information
about some of the soil properties that influence such per-
formance is given in the descriptions of the soil series.

The ratings apply to the soil material between the A
horizon and a depth of 5 to 6 feet. It is assumed that soil
horizons will be mixed during excavation and spreading.
Many soils have horizons of contrasting suitability within
their profile. The estimated engineering properties in
table 14 provide specific information about the nature of
each horizon. This information can help determine the
suitability of each horizon for roadfill.

Soils rated good are coarse grained. They have low
shrink-swell potential, low potential frost action, and few
cobbles and stones. They are at least moderately well
drained and have slopes of 15 percent or less. Soils rated
Jair have a plasticity index of less than 15 and have other

limiting features, such as moderate shrink-swell potential,
moderately steep slopes, wetness, or many stones. If the
thickness of suitable material is less than 3 feet, the en-
tire soil is rated poor.

Sand and gravel are used in great quantities in many
kinds of construction. The ratings in table 10 provide
guidance as to where to look for probable sources and are
based on the probability that soils in a given area contain
sizable quantities of sand or gravel. A soil rated good or
fair has a layer of suitable material at least 3 feet thick,
the top of which is within a depth of 6 feet. Coarse frag-
ments of soft bedrock material, such as shale and silt-
stone, are not considered to be sand and gravel. Fine-
grained soils are not suitable sources of sand and gravel.

The ratings do not take into account depth to the water
table or other factors that affect excavation of the
material. Descriptions of grain size, kinds of minerals,
reaction, and stratification are given in the soil series
descriptions and in table 14.

Topsoil is used in areas where vegetation is to be
established and maintained. Suitability is affected mainly
by the ease of working and spreading the soil material in
preparing a seedbed and by the ability of the soil material
to support plantlife. Also considered is the damage that
can result at the area from which the topsoil is taken.

The ease of excavation is influenced by the thickness of
suitable material, wetness, slope, and amount of stones.
The ability of the soil to support plantlife is determined
by texture, structure, and the amount of soluble salts or
toxie substances. Organic matter in the Al or Ap horizon
greatly increases the absorption and retention of moisture
and nutrients. Therefore, the soil material from these
horizons should be carefully preserved for later use.

Soils rated good have at least 16 inches of friable loamy
material at their surface. They are free of stones and cob-
bles, are low in content of gravel, and have gentle slopes.
They are low in soluble salts that can limit or prevent
plant growth. They are naturally fertile or respond well
to fertilizer. They are not so wet that excavation is dif-
ficult during most of the year.

Soils rated fair are loose sandy soils or firm loamy or
clayey soils in which the suitable material is only 8 to 16
inches thick or soils that have appreciable amounts of
gravel, stones, or soluble salt.

Soils rated poor are very sandy soils and very firm
clayey soils; soils with suitable layers less than 8 inches
thick; soils having large amounts of gravel, stones, or
soluble salt; steep soils; and poorly drained soils.

Although a rating of good is not based entirely on high
content of organic matter, a surface horizon is generally
preferred for topsoil because of its organic-matter con-
tent. This horizon is designated as Al or Ap in the soil se-
ries descriptions. The absorption and retention of

moisture and nutrients for plant growth are greatly in-
creased by organic matter.
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Water management

Many soil properties and site features that affect water
management practices have been identified in this soil
survey. In table 11 soil and site features that affect use
are indicated for each kind of soil. This information is sig-
nificant in planning, installing, and maintaining water con-
trol structures.

Pond reservoir areas hold water behind a dam or em-
bankment. Soils best suited to this use have a low
seepage potential, which is determined by permeability
and the depth to fractured or permeable bedrock or other
permeable material.

Embankments, dikes, and levees require soil material
that is resistant to seepage, erosion, and piping and has
favorable stability, shrink-swell potential, shear strength,
and compaction characteristics. Large stones and organic
matter in a soil downgrade the suitability of a soil for use
in embankments, dikes, and levees.

Drainage of soil is affected by such soil properties as
permeability; texture; depth to bedrock, hardpan, or other
layers that affect the rate of water movement; depth to
the water table; slope; stability of ditchbanks; suscepti-
bility to flooding; salinity and alkalinity; and availability
of outlets for drainage.

Terraces and diversions are embankments or a com-
bination of channels and ridges constructed across a slope
to intercept runoff. They allow water to soak into the soil
or flow slowly to an outlet. Features that affect suitabili-
ty of a soil for terraces are uniformity and steepness of
slope; depth to bedrock, hardpan, or other unfavorable
material; large stones; permeability; ease of establishing
vegetation; and resistance to water erosion, soil blowing,
soil slipping, and piping.

Grassed waterways are constructed to channel runoff to
outlets at a nonerosive velocity. Features that affect the
use of soils for waterways are slope, permeability, erodi-
bility, wetness, and suitability for permanent vegetation.

Recreation

The soils of the survey area are rated in table 12 ac-
cording to limitations that affect their suitability for
recreation uses (fig. 10). The ratings are based on such
restrictive soil features as flooding, wetness, slope, and
texture of the surface layer. Not considered in these
ratings, but important in evaluating a site, are location
and accessibility of the area, size and shape of the area
and its scenic quality, the ability of the soil to support
vegetation, access to water, potential water impoundment
sites available, and either access to public sewerlines or
capacity of the soil to absorb septic tank effluent. Soils
subject to flooding are limited, in varying degree, for
recreation use by the duration and intensity of flooding
and the season when flooding occurs. Onsite assessment
of height, duration, intensity, and frequency of flooding is
essential in planning recreation facilities.

The degree of the limitation of the soils is expressed as
slight, moderate, or severe. Slight means that the soil pro-
perties are generally favorable and that the limitations
are minor and easily overcome. Moderate means that the
limitations can be overcome or alleviated by planning,
design, or special maintenance. Severe means that soil
properties are unfavorable and that limitations can be off-
set only by costly soil reclamation, special design, inten-
sive maintenance, limited use, or by a combination of
these measures.

The information in table 12 can be supplemented by in-
formation in other parts of this survey. Especially helpful
are interpretations for septic tank absorption fields, given
in table 9, and interpretations for dwellings without base-
ments and for local roads and streets, given in table 8.

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

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

Playgrounds require soils that can withstand intensive
foot traffic. The best soils are almost level and are not
wet or subject to flooding during the season of use. The
surface is free of stones or boulders, is firm after rains,
and is not dusty when dry. If shaping is required to ob-
tain a uniform grade, the depth of the soil over bedrock
or hardpan should be enough to allow necessary grading.

Paths and trails for walking, horseback riding,
bicycling, and other uses should require little or no
cutting and filling. The best soils for this use are those
that are not wet, are firm after rains, are not dusty when
dry, and are not subject to flooding more than once dur-
ing the annual period of use. They should have moderate
slopes and have few or no stones or boulders on the sur-
face.

Wildlife habitat

WiLLIAM H. CASEY, biologist, Soil Conservation Service, assisted in
the preparation of this section.

The wildlife population of Boyd and Greenup Counties
is composed of 41 species of mammals, 61 species of
reptiles and amphibians, and 103 kinds of breeding birds.
Those most important to man are the ones that furnish
hunting or commercial trapping: cottontail rabbit, gray
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squirrel, fox squirrel, white-tailed deer, raccoon, red fox,
mink, muskrat, bobwhite quail, ruffed grouse, mourning
dove, and woodcock. Although there is much overlap in
the types of habitat required by these animals, deer,
squirrel, and ruffed grouse are usually classified as
woodland wildlife; rabbit, quail, and dove as openland spe-
cies; and mink, muskrat, and woodcock as wetland wil-
dlife.

Soils directly affect the kind and amount of vegetation
that is available to wildlife as food and cover, and they af-
fect the construction of water impoundments. The kind
and abundance of wildlife that populate an area depend
largely on the amount and distribution of food, cover, and
water. If any one of these elements is missing, is in-
adequate, or is inaccessible, wildlife either are scarce or
do not inhabit the area.

If the soils have the potential, wildlife habitat can be
created or improved by planting appropriate vegetation,
by maintaining the existing plant cover, or by helping the
natural establishment of desirable plants.

In table 13, the soils in the survey area are rated ac-
cording to their potential to support the main kinds of
wildlife habitat in the area. This information can be used
in planning for parks, wildlife refuges, nature study areas,
and other developments for wildlife; selecting areas that
are suitable for wildlife; selecting soils that are suitable
for creating, improving, or maintaining specific elements
of wildlife habitat; and determining the intensity of
management needed for each element of the habitat.

The potential of the soil is rated good, fair, poor, or
very poor. A rating of good means that the element of
wildlife habitat or the kind of habitat is easily created,
improved, or maintained. Few or no limitations affect
management, and satisfactory results can be expected if
the soil is used for the designated purpose. A rating of
Jair means that the element of wildlife habitat or kind of
habitat can be created, improved, or maintained in most
places. Moderately intensive management is required for
satisfactory results. A rating of poor means that limita-
tions are severe for the designated element or kind of
wildlife habitat. Habitat can be created, improved, or
maintained in most places, but management is difficult
and must be intensive. A rating of very poor means that
restrictions for the element of wildlife habitat or kind of
wildlife are very severe, and that unsatisfactory results
can be expected. Wildlife habitat is impractical or even
impossible to create, improve, or maintain on soils having
such a rating.

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

Grain and seed crops are seed-producing annuals used
by wildlife. The major soil properties that affect the
growth of grain and seed crops are depth of the root
zone, texture of the surface layer, available water capaeci-
ty, wetness, slope, surface stoniness, and flood hazard.
Soil temperature and soil moisture are also considera-
tions. Examples of grain and seed crops are corn, wheat,
oats, and barley.

Grasses and legumes are domestic perennial grasses
and herbaceous legumes that are planted for wildlife food
and cover. Major soil properties that affect the growth of
grasses and legumes are depth of the root zone, texture
of the surface layer, available water capacity, wetness,
surface stoniness, flood hazard, and slope. Soil tempera-
ture and soil moisture are also considerations. Examples
of grasses and legumes are fescue, lovegrass, bromegrass,
clover, and alfalfa.

Wild herbaceous plants are native or naturally
established grasses and forbs, including weeds, that pro-
vide food and cover for wildlife. Major soil properties that
affect the growth of these plants are depth of the root
zone, texture of the surface layer, available water capaci-
ty, wetness, surface stoniness, and flood hazard. Soil tem-
perature and soil moisture are also considerations. Exam-
ples of wild herbaceous plants are bluestem, goldenrod,
beggarweed, wheatgrass, and grama.

Hardwood trees and the associated woody understory
provide cover for wildlife and produce nuts or other fruit,
buds, catkins, twigs, bark, or foliage that wildlife eat.
Major soil properties that affect growth of hardwood
trees and shrubs are depth of the root zone, available
water capacity, and wetness. Examples of native plants
are oak, poplar, cherry, sweetgum, apple, hawthorn, dog-
wood, hickory, blackberry, and blueberry. Examples of
fruit-producing shrubs that are commercially available
and suitable for planting on soils rated good are Russian-
olive, autumn-olive, and crabapple.

Coniferous plants are cone-bearing trees, shrubs, or
ground cover plants that furnish habitat or supply food in
the form of browse, seeds, or fruitlike cones. Soil proper-
ties that have a major effect on the growth of coniferous
plants are depth of the root zone, available water capaci-
ty, and wetness. Examples of coniferous plants are pine,
spruce, fir, cedar, and juniper.

Wetland plants are annual and perennial wild her-
baceous plants that grow on moist or wet sites, exclusive
of submerged or floating aquatics. They produce food or
cover for wildlife that use wetland as habitat. Major soil
properties affecting wetland plants are texture of the
surface layer, wetness, reaction, salinity, slope, and sur-
face stoniness. Examples of wetland plants are smart-
weed, wild millet, and rushes, sedges, and reeds.

Shallow water areas are bodies of water that have an
average depth of less than 5 feet and that are useful to
wildlife. They can be naturally wet areas, or they can be
created by dams or levees or by water-control structures
in marshes or streams. Major soil properties affecting
shallow water areas are depth to bedrock, wetness, sur-
face stoniness, slope, and permeability. The availability of
a dependable water supply is important if water areas are
to be developed. Examples of shallow water areas are
marshes, waterfowl feeding areas, and ponds.

The kinds of wildlife habitat are briefly deseribed in
the following paragraphs.

Openland habitat consists of cropland, pasture,
meadows, and areas that are overgrown with grasses,
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herbs, shrubs, and vines. These areas produce grain and
seed crops, grasses and legumes, and wild herbaceous
plants. The kinds of wildlife attracted to these areas in-
clude bobwhite quail, meadowlark, field sparrow, cotton-
tail rabbit, and red fox.

Woodland habitat consists of areas of hardwoods or
conifers, or a mixture of both, and associated grasses,
legumes, and wild herbaceous plants. Wildlife attracted to
these areas include wild turkey, ruffed grouse, woodcock,
thrushes, woodpeckers, squirrels, gray fox, raccoon, and
deer.

Wetland habitat consists of open, marshy or swampy,
shallow water areas where water-tolerant plants grow.
Some of the wildlife attracted to such areas are ducks,
geese, herons, shore birds, muskrat, mink, and beaver.

Soil properties

Extensive data about soil properties are summarized on
the following pages. The two main sources of these data
are the many thousands of soil borings made during the
course of the survey and the laboratory analyses of
selected soil samples from typical profiles.

In making soil borings during field mapping, soil
scientists can identify several important soil properties.
They note the seasonal soil moisture condition or the
presence of free water and its depth. For each horizon in
the profile, they note the thickness and color of the soil
material; the texture, or amount of clay, silt, sand, and
gravel or other coarse fragments; the structure, or the
natural pattern of cracks and pores in the undisturbed
soil; and the consistence of the soil material in place
under the existing soil moisture conditions. They record
the depth of plant roots, determine the pH or reaction of
the soil, and identify any free carbonates.

Samples of soil material are analyzed in the laboratory
to verify the field estimates of soil properties and to
determine all major properties of key soils, especially pro-
perties that cannot be estimated accurately by field ob-
servation. Laboratory analyses are not conducted for all
soil series in the survey area, but laboratory data for
many soil series not tested are available from nearby sur-
vey areas.

The available field and laboratory data are summarized
in tables. The tables give the estimated range of en-
gineering properties, the engineering classifications, and
the physical and chemical properties of each major
horizon of each soil in the survey area. They also present
data about pertinent soil and water features, engineering
test data, and data obtained from physical and chemical
laboratory analyses of soils.

Engineering properties

Table 14 gives estimates of engineering properties and
classifications for the major horizons of each soil in the
survey area.

Most soils have, within the upper 5 or 6 feet, horizons
of contrasting properties. Table 14 gives information for
each of these contrasting horizons in a typical profile.
Depth to the upper and lower boundaries of each horizon
is indicated. More information about the range in depth
and about other properties in each horizon is given for
each soil series in the section “Soil series and morpholo-
gy.”

Texture is described in table 14 in the standard terms
used by the U.S. Department of Agriculture. These terms
are defined according to percentages of sand, silt, and
clay in soil material that is less than 2 millimeters in
diameter. “Loam,” for example, is soil material that is 7 to
27 percent clay, 28 to 50 percent silt, and less than 52 per-
cent sand. If a soil contains gravel or other particles
coarser than sand, an appropriate modifier is added, for
example, “gravelly loam.” Other texture terms are
defined in the Glossary.

The two systems commonly used in classifying soils for
engineering use are the Unified Soil Classification System
(Unified) (2) and the system adopted by the American
Association of State Highway and Transportation Offi-
cials (AASHTO) (1).

The Unified system classifies soils according to proper-
ties that affect their use as construction material. Soils
are classified according to grain-size distribution of the
fraction less than 3 inches in diameter, plasticity index,
liquid limit, and organic-matter content. Soils are grouped
into 15 classes—eight classes of coarse-grained soils,
identified as GW, GP, GM, GC, SW, SP, SM, and SC; six
classes of fine-grained soils, identified as ML, CL, OL,
MH, CH, and OH; and one class of highly organic soils,
identified as Pt. Soils on the borderline between two
classes have a dual classification symbol, for example, CL-
ML.

The AASHTO system classifies soils according to those
properties that affect their use in highway construction
and maintenance. In this system a mineral soil is clas-
sified in one of seven basic groups ranging from A-1
through A-7 on the basis of grain-size distribution, liquid
limit, and plasticity index. Soils in group A-1 are coarse
grained and low in content of fines. At the other extreme,
in group A-7, are fine-grained soils. Highly organic soils
are classified in group A-8 on the basis of visual inspec-
tion.

When laboratory data are available, the A-1, A-2, and
A-7 groups are further classified as follows: A-1-a, A-1-b,
A-2-4, A-2-5 A-2-6, A-2-7, A-7-5, and A-7-6. As an addi-
tional refinement, the desirability of soils as subgrade
material can be indicated by a group index number. These
numbers range from 0 for the best subgrade material to
20 or higher for the poorest. The AASHTO classification
for soils tested in the survey area, with group index num-
bers, is given in table 17. The estimated classification,
without group index numbers, is given in table 14. Also in
table 14 the percentage, by weight, of rock fragments
more than 3 inches in diameter is estimated for each
major horizon. These estimates are determined mainly by
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observing volume percentage in the field and then con-
verting that, by formula, to weight percentage.

Percentage of the soil material less than 3 inches in
diameter that passes each of four sieves (U.S. standard)
is estimated for each major horizon. The estimates are
based on tests of soils that were sampled in the survey
area and in nearby areas and on field estimates from
many borings made during the survey.

Liguid limit and plasticity index indicate the effect of
water on the strength and consistence of soil. These in-
dexes are used in both the Unified and AASHTO soil
classification systems. They are also used as indicators in
making general predictions of soil behavior. Range in
liquid limit and plasticity index are estimated on the basis
of test data from the survey area or from nearby areas
and on observations of the many soil borings made during
the survey.

In some surveys, the estimates are rounded to the
nearest 5 percent. Thus, if the ranges of gradation and
Atterburg limits extend a marginal amount across clas-
sification boundaries (1 or 2 percent), the classification in
the marginal zone is omitted.

Physical and chemical properties

Table 15 shows estimated values for several soil charac-
teristics and features that affect behavior of soils in en-
gineering uses. These estimates are given for each major
horizon, at the depths indicated, in the typical pedon of
each soil. The estimates are based on field observations
and on test data for these and similar soils.

Permeability is estimated on the basis of known rela-
tionships among the soil characteristics observed in the
field—particularly soil structure, porosity, and gradation
or texture—that influence the downward movement of
water in the soil. The estimates are for vertical water
movement when the soil is saturated. Not considered in
the estimates is lateral seepage or such transient soil fea-
tures as plowpans and surface crusts. Permeability of the
soil is an important factor to be considered in planning
and designing drainage systems, in evaluating the poten-
tial of soils for septic tank systems and other waste
disposal systems, and in many other aspects of land use
and management.

Available water capacity is rated on the basis of soil
characteristics that influence the ability of the soil to hold
water and make it available to plants. Important charac-
teristics are content of organic matter, soil texture, and
soil structure. Shallow-rooted plants are not likely to use
the available water from the deeper soil horizons. Availa-
ble water capacity is an important factor in the choice of
plants or erops to be grown and in the design of irrigation
systems.

Soil reaction is expressed as a range in pH values. The
range in pH of each major horizon is based on many field
checks. For many soils, the values have been verified by
laboratory analyses. Soil reaction is important in selecting
the crops, ornamental plants, or other plants to be grown;

in evaluating soil amendments for fertility and stabiliza-
tion; and in evaluating the corrosivity of soils.

Shrink-swell potential depends mainly on the amount
and kind of clay in the soil. Laboratory measurements of
the swelling of undisturbed clods were made for many
soils. For others the swelling was estimated on the basis
of the kind and amount of clay in the soil and on mea-
surements of similar soils. The size of the load and the
magnitude of the change in soil moisture content also in-
fluence the swelling of soils. Shrinking and swelling of
some soils can cause damage to building foundations,
basement walls, roads, and other structures unless special
designs are used. A high shrink-swell potential indicates
that special design and added expense may be required if
the planned use of the soil will not tolerate large volume
changes.

Risk of corrosion pertains to potential soil-induced
chemical action that dissolves or weakens uncoated steel
or concrete. The rate of corrosion of uncoated steel is re-
lated to soil moisture, particle-size distribution, total acidi-
ty, and electrical conductivity of the soil material. The
rate of corrosion of concrete is based mainly on the
sulfate content, texture, and acidity of the soil. Protective
measures for steel or more resistant concrete help to
avoid or minimize damage resulting from the corrosion.
Uncoated steel intersecting soil boundaries or soil
horizons is more susceptible to corrosion than an installa-
tion that is entirely within one kind of soil or within one
soil horizon.

Erosion factors are used to predict the erodibility of a
soil and its tolerance to erosion in relation to specific
kinds of land use and treatment. The soil erodibility fac-
tor (K) is a measure of the susceptibility of the soil to
erosion by water. Soils having the highest K values are
the most erodible. K values range from 0.10 to 0.64. To
estimate annual soil loss per acre, the K value of a soil is
modified by factors representing plant cover, grade and
length of slope, management practices, and climate..The
soil-loss tolerance factor (T) is the maximum rate of soil
erosion, whether from rainfall or soil blowing, that can
occur without reducing crop production or environmental
quality. The rate is expressed in tons of soil loss per acre
per year.

Soil and water features

Table 16 contains information helpful in planning land
uses and engineering projects that are likely to be af-
fected by soil and water features.

Hydrologic soil groups are used to estimate runoff
from precipitation. Soils not protected by vegetation are
placed in one of four groups on the basis of the intake of
water after the soils have been wetted and have received
precipitation from long-duration storms.

The four hydrologic soil groups are:

Group A. Soils having a high infiltration rate (low ru-
noff potential) when thoroughly wet. These consist chiefly
of deep, well drained to excessively drained sands or
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gravels. These soils have a high rate of water transmis-
sion.

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

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

Group D. Soils having a very slow infiltration rate (high
runoff potential) when thoroughly wet. These consist
chiefly of clay soils that have a high shrink-swell poten-
tial, soils that have a permanent high water table, soils
that have a claypan or clay layer at or near the surface,
and soils that are shallow over nearly impervious materi-
al. These soils have a very slow rate of water transmis-
sion.

Flooding is the temporary covering of soil with water
from overflowing streams, with runoff from adjacent
slopes, and by tides. Water standing for short periods
after rains or after snow melts is not considered flooding,
nor is water in swamps and marshes. Flooding is rated in
general terms that describe the frequency and duration of
flooding and the time of year when flooding is most like-
ly. The ratings are based on evidence in the soil profile of
the effects of flooding, namely thin strata of gravel, sand,
silt, or, in places, clay deposited by floodwater; irregular
decrease in organic-matter content with increasing depth;
and absence of distinctive soil horizons that form in soils
of the area that are not subject to flooding. The ratings
are also based on local information about floodwater
levels in the area and the extent of flooding; and on infor-
mation that relates the position of each soil on the land-
scape to historic floods.

The generalized description of flood hazards is of value
in land-use planning and provides a valid basis for land-
use restrictions. The soil data are less specific, however,
than those provided by detailed engineering surveys that
delineate flood-prone areas at specific flood frequency
levels.

High water table is the highest level of a saturated
zone more than 6 inches thick for a continuous period of
more than 2 weeks during most years. The depth to a
seasonal high water table applies to undrained soils. Esti-
mates are based mainly on the relationship between gray-
ish colors or mottles in the soil and the depth to free
water observed in many borings made during the course
of the soil survey. Indicated in table 16 are the depth to
the seasonal high water table; the kind of water table,
that is, perched, artesian, or apparent; and the months of
the year that the water table commonly is high. Only
saturated zones above a depth of 5 or 6 feet are indicated.

Information about the seasonal high water table helps
in assessing the need for specially designed foundations,

the need for specific kinds of drainage systems, and the
need for footing drains to insure dry basements. Such in-
formation is also needed to decide whether or not con-
struction of basements is feasible and to determine how
septic tank absorption fields and other underground in-
stallations will function. Also, a seasonal high water table
affects ease of excavation.

Depth to bedrock is shown for all soils that are under-
lain by bedrock at a depth of 5 to 6 feet or less. For many
soils, the limited depth to bedrock is a part of the defini-
tion of the soil series. The depths shown are based on
measurements made in many soil borings and on other
observations during the mapping of the soils. The kind of
bedrock and its hardness as related to ease of excavation
is also shown. Rippable bedrock can be excavated with a
single-tooth ripping attachment on a 200-horsepower trac-
tor, but hard bedrock generally requires blasting.

Engineering test data

Table 17 contains the results of engineering tests per-
formed by the Kentucky Department of Transportation,
Bureau of Highways, on six soils in Boyd and Greenup
Counties. These tests were made to help evaluate the
soils for engineering purposes.

Moisture density data are important in earthwork. If a
soil material is compacted at successively higher moisture
content, assuming that the compactive effort remains con-
stant, the density of the compacted material increases
until the optimum moisture content is reached. After that,
density decreases with increase in moisture content. The
highest dry density obtained in the compaction test is
termed maximum dry density. As a rule, maximum
strength of earthwork is obtained if the soil is compacted
to the maximum dry density.

Mechanical analysis results may differ somewhat from
results obtained by the soil survey procedure of the Soil
Conservation Service (SCS). In the AASHTO procedure,
the fine material is analyzed by the hydrometer method
and the various grain-sized fractions are calculated on the
basis of all material, including that coarser than 2 millime-
ters in diameter. In the SCS soil survey procedure, the
fine material is analyzed by the pipette method, and the
material coarser than 2 millimeters in diameter is ex-
cluded from calculations of grain-size fractions. The
mechanical analyses used in table 17 are not suitable for
use in naming textural classes of soils.

Tests to determine liquid limit and plastic limit mea-
sure the effect of water on the consistence of soil materi-
al, as has been explained for table 14. The AASHTO and
Unified systems of classification are explained in the sec-
tion “Engineering properties.”

The Cranston pedon was sampled for laboratory testing
because it is a common source of roadbuilding material in
the western part of the survey area and additional en-
gineering test data was needed on this soil.

Elk and Whitley soils are on terraces that have become
prime areas for construction sites. Additional engineering
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test data were needed on these soils because they are sub-
jeet to rapid urbanization. The Latham pedon was sam-
pled because this is a dominant soil in the area and is
widely used for construction sites on the more gentle
slopes.

Additional engineering test data were needed on the
Vandalia and Upshur soils because they are subject to

slippage in this area, especially when used for construe-
tion sites or roads.

For soil profile descriptions of the Cranston, Elk, Van-
dalia, and Whitley pedons see the section “Soil Series and

Morphology.” The Latham and Upshur pedon descriptions
follow.
Latham silt loam S73KY-45-35:

Ap—0 to 2 inches, brown (10YR 4/3) silt loam; weak fine and medium
granular structure; friable; many fine roots; very strongly acid;
abrupt smooth boundary.

B1t—2 to 6 inches, yellowish brown (10YR 5/4) silty clay loam;
moderate medium and fine angular and subangular blocky struc-
ture; firm; common fine roots; few fine pores; few clay films; very
strongly acid; clear smooth boundary.

B21t—6 to 15 inches, strong brown (7.5YR 5/6) silty clay; moderate
medium subangular blocky structure parting to fine angular blocky;
very firm; common fine roots; few fine pores; many clay films; yel-
lowish brown (10YR 5/4) coatings on larger peds; few small soft
shale fragments; very strongly acid; clear smooth boundary.

B22t—15 to 19 inches, strong brown (7.5YR 5/6) silty clay; many distinet
grayish brown (2.5Y 5/2) and pale brown (10YR 6/3) mottles; weak
fine and medium angular blocky structure; very firm; few fine
roots; many clay films; 10 percent soft and hard shale fragments;
strongly acid; gradual smooth boundary.

B23t—19 to 25 inches, mottled light brownish gray (2.5Y 6/2) and strong
brown (7.5YR 5/6) clay; weak fine and medium angular blocky
structure; few fine roots; many clay films; 15 percent soft and hard
shale fragments; very strongly acid; gradual smooth boundary.

C—25 to 37 inches, gray (5Y 6/1) clay; many medium distinct strong
brown (7.5YR 5/6) and light yellowish brown (2.5Y 6/4) mottles;
weak relict platy shale structure; very firm; few fine roots; very
strongly acid; clear smooth boundary.

Clr—37 to 44 inches, soft olive shale; grayish brown coatings on some
shale structure planes.

C2r—44 to 50 inches, soft olive rippable shale that is harder than that
in the Clr horizon.

Upshur silty clay loam S73KY-10-41:

Ap—0 to 7 inches, dark brown (7.5YR 4/2) silty clay loam; moderate
medium granular structure; friable; many fine roots; mildly alkaline;
clear smooth boundary.

B1t—7 to 19 inches, yellowish red (6YR 4/8) silty clay; moderate medi-
um and fine subangular blocky structure; firm, sticky; few fine
roots; thin continuous clay films; 2 percent shale fragments; very
strongly acid; gradual smooth boundary.

B21t—19 to 26 inches, dark red (25YR 3/6) silty clay; strong fine and
medium angular blocky structure; firm, very sticky and plastie; con-
tinuous clay films; very strongly acid; clear smooth boundary.

B22t—26 to 40 inches, dark red (10R 3/6) clay; few fine distinct reddish
gray (10R 6/1) mottles; strong fine medium angular blocky struc-
ture; firm, very sticky and plastic; continuous clay films; extremely
acid; gradual wavy boundary.

B23—40 to 46 inches, dark red (25YR 3/6) clay; common large
prominent yellowish brown (10YR 5/6) and common medium
prominent gray (10YR 6/1) mottles; moderate medium and coarse
subangular blocky structure; firm, very sticky; very strongly acid;
clear wavy boundary.

C1—46 to 60 inches, olive (5Y 5/3) clay and common medium distinet
dusky red (10R 3/4), yellowish brown (10YR 5/6), and gray (5Y 6/1)

mottles; massive; firm, very sticky; few dark concretions and shale
fragments; strongly acid; clear smooth boundary.

C2—60 to 65 inches, olive and common medium distinct dusky red (10R
3/4), yellowish brown (10YR 5/6), and gray (5Y 6/1) mottles; mas-
sive; firm, very sticky; few dark concretions and shale fragments;
strongly acid; clear smooth boundary.

R—65 inches, olive (5Y 5/3) clay shale.

Soil series and morphology

In this section, each soil series recognized in the survey
area is described in detail. The descriptions are arranged
in alphabetic order by series name.

Characteristics of the soil and the material in which it
formed are discussed for each series. The soil is then
compared to similar soils and to nearby soils of other se-
ries. Then a pedon, a small three-dimensional area of soil
that is typical of the soil series in the survey area, is
described. The detailed descriptions of each soil horizon
follow standards in the Soil Survey Manual (9). Unless
otherwise noted, colors described are for moist soil.

Following the pedon description is the range of impor-
tant characteristics of the soil series in this survey area.
Phases, or map units, of each soil series are described in
the section “Soil maps for detailed planning.”

Allegheny series

The Allegheny series consists of fine-loamy, mixed,
mesic Typic Hapludults. They are deep and well drained
and have a yellowish brown and strong brown loam to
clay loam B2t horizon. They formed in alluvium and collu-
vium washed from soils derived from acid siltstone, sand-
stone, and shale. The Allegheny soils are on stream ter-
races and alluvial fans. Slope ranges from 2 to 20 percent
but is dominantly 12 to 20 percent.

Allegheny soils are associated with Riney, Monon-
gahela, and Tilsit soils on high stream terraces and with
Chavies and Whitley soils on lower terraces. Allegheny
soils have a thinner solum and are less red than Riney
soils. They are better drained and do not have the
fragipan of the Monongahela and Tilsit soils, and they
contain more sand in the A horizon and upper part of the
solum. Allegheny soils contain more sand throughout than
the Whitley soils and have more clay in the argillic
horizon than the Chavies soils.

Typical pedon of Allegheny loam, 6 to 12 percent
slopes, 1/4 mile east of KY 1458, 1/4 mile south of KY
693, and 1/2 mile southeast of Flatwoeds, in Greenup
County:

Ap—0 to 9 inches, brown (10YR 4/3) loam; weak fine granular structure;
very friable; common fine roots; strongly acid; clear smooth bounda-
ry.

B1t—9 to 20 inches, yellowish brown (10YR 5/6) heavy loam; weak
medium subangular blocky structure; friable; few fine roots; thin
clay films; many fine pores; strongly acid; gradual wavy boundary.

B2t—20 to 33 inches, strong brown (7.5YR 5/6) light clay loam;
moderate medium subangular blocky structure; friable; continuous
clay films; few fine roots; many fine pores; very strongly acid;
gradual wavy boundary.
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B3t—33 to 45 inches, yellowish brown (10YR 5/6) sandy clay loam; com-
mon medium dark brown (7.5YR 4/4) and pale brown (10YR 6/3)
mottles; weak medium and coarse subangular blocky structure; fria-
ble, slightly compact; few fine pores; patchy clay films; few dark
oxide concretions; about 5 percent, by volume, rounded quartzite
and sandstone gravel 1/4 to 3 inches in diameter; very strongly acid;
gradual wavy boundary.

C—45 to 66 inches, strong brown (7.5YR 5/6) sandy loam; few
fine distinct light brownish gray (10YR 6/2) mottles; massive; very
friable; about 20 percent, by volume, oxide concretions; quartzite
and sandstone pebbles and cobblestones 1/4 inch to 6 inches in
diameter; very strongly acid.

The solum thickness ranges from 30 to 48 inches. Depth to bedrock
ranges from 72 to 120 inches. Reaction ranges from strongly acid to ex-
tremely acid, unless the soil is limed. Content of pebbles in the A and B
horizons ranges from 0 to 10 percent and from 0 to 35 percent in the C
horizon.

The Ap horizon has hue of 10YR, value of 4 or 5, and chroma of 2 to
4,

The B horizon has hue of 7.5YR or 10YR, value of 4 or 5, and chroma
of 4 to 8. It is loam, clay loam, and sandy clay loam.

The C horizon has hue of 10YR or 75YR and value and chroma of 4
to 8. In some pedons the C horizon has mottles with a chroma of 2 or
less. The C horizon ranges from gravelly sandy loam to clay loam.

Ashton series

The Ashton series consists of fine-silty, mixed, mesic
Mollic Hapludalfs. They are deep and well drained and
have a dark brown or brown silt loam and silty clay loam
subsoil. They formed in alluvium derived in part from
limestone or nonacid material. The soils are nearly level
and are on low terraces.

Ashton soils are associated with Chavies, Elk, and
Huntington soils. They have a thicker and darker A
horizon than Elk and Chavies soils. They have higher
base saturation than the Elk soils. Ashton soils have a
finer textured argillic horizon than the Chavies soils, and
the Huntington soils do not have an argillic horizon.

Typical pedon of Ashton silt loam, 20 feet north of farm
road, 200 yards west of Ohio River, and 3/4 mile south of
C&O Railroad bridge at Siloam, in Greenup County:

Ap—0 to 8 inches, dark brown (10YR 3/3) silt loam; weak fine granular
structure; very friable; common fine roots; mildly alkaline; clear
smooth boundary.

B1—8 to 14 inches, dark brown (10YR 4/3) silt loam; weak fine granular
and weak fine subangular blocky structure; very friable; common
fine roots; many worm holes and pores; neutral; gradual smooth
boundary.

B21t—14 to 22 inches, brown (7.5YR 4/4) light silty clay loam; moderate
fine and medium subangular blocky structure; friable; many worm
holes and pores, dark brown (7.5YR 3/2) clay films on ped faces and
in pores; neutral; gradual smooth boundary.

B22t—22 to 32 inches, brown (7.5YR 4/4) light silty clay loam; moderate
fine and medium subangular blocky structure; friable; continuous
dark brown (7.5YR 4/2) clay films; neutral; gradual smooth bounda-

ry.

B3—32 to 41 inches, brown (7.5YR 4/4) heavy silt loam; weak medium
subangular blocky structure; friable; brown (7.5YR 5/4) silt coatings
on peds; slightly acid; gradual wavy boundary.

C1—41 to 62 inches, brown (7.5YR 4/4) silt loam; massive; friable; medi-
um acid; abrupt smooth boundary.

IIC2—62 to 72 inches, brown (10YR 4/3) fine sandy loam; very friable;
medium acid.

The solum thickness ranges from 40 to 60 inches. Depth of the alluvi-
um is 6 to 20 feet or more.

The Ap or Al horizon has hue of 10YR or 7.5YR, value of 3, and
chroma of 2 or 3.

The B horizon has hue of 7.5YR or 10YR, value of 4, and chroma of 3
or 4. It is silt loam or light silty clay loam. Reaction ranges from neutral
to medium acid.

The C horizon has hue of 10YR or 7.5YR, value of 4, and chroma of 3
or 4. It is silt loam or fine sandy loam and contains thin strata of fine
sand in places. Reaction ranges from slightly acid to medium acid.

Berks series

The Berks series consists of loamy-skeletal, mixed,
mesic Typic Dystrochrepts. They are moderately deep
and well drained and have a brown and yellowish brown
channery and very channery silt loam B horizon. They
formed in residuum derived from acid siltstone and shale.
The Berks soils are on upper side slopes and narrow
ridges. Slope ranges from 30 to 60 percent but is domi-
nantly 45 to 55 percent.

Berks soils are associated with Cranston, Gilpin,
Latham, and Shelocta soils. They are above the deep
Cranston soils on side slopes and below the Latham,
Shelocta, and Gilpin soils. Berks soils lack the argillic
horizon typical of those soils and have more coarse frag-
ments.

Typical pedon of Berks channery silt loam, in an area of
Berks-Cranston channery silt loams, 30 to 60 percent
slopes, near the head of Lowder Fork of White Oak
Creek, 130 yards east of Lewis County line, in Greenup
County:

Ap—0 to 5 inches, dark grayish brown (10YR 4/2) channery silt loam;
weak fine granular structure; very friable;about 15 percent by
volume siltstone and shale fragments; many fine roots; very
strongly acid; abrupt smooth boundary.

B1—5 to 12 inches, brown (7.5YR 5/4) channery silt loam; weak fine su-
bangular blocky structure; very friable; about 15 percent by volume
siltstone and shale channery material and pebbles; many fine roots;
very strongly acid; clear wavy boundary.

B2—12 to 25 inches, yellowish brown (10YR 5/4) very channery silt
loam; weak medium subangular blocky structure; very friable; about
40 percent siltstone channery material and pebbles; few fine roots;
common fine pores; very strongly acid; gradual wavy boundary.

B3—25 to 30 inches, yellowish brown (10YR 5/4) very channery silt
loam; weak medium subangular blocky structure; friable; about 55
percent by volume siltstone channery material and pebbles; very
strongly acid; abrupt irregular boundary.

R—30 inches, olive siltstone.

The thickness of solum ranges from 18 to 36 inches. Depth to rock
ranges from 20 to 40 inches. Coarse fragments make up 10 to 40 percent
of the Ap and B1 horizon and 40 to 65 percent of the B2 and B3
horizons. Reaction is very strongly acid throughout the profile.

The A or Ap horizon has hue of 10YR or 2.5Y, value of 4 or 5, and
chroma of 2 to 4.

The B horizon has hue of 10YR or 25Y, value of 5 or 6, and chroma of
4 to 6. It is channery or very channery or gravelly silt loam.

A C horizon is present in some pedons. It is yellowish brown very
channery silt loam and is 60 to 80 percent coarse fragments.

Bonnie series

The Bonnie series consists of fine-silty, mixed, acid,
mesic Typic Fluvaquents. They are deep and poorly
drained and have a gray silt loam B horizon. They formed
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in alluvium washed from soils derived from acid shale and
siltstone. Bonnie soils are nearly level or depressional and
are on flood plains.

Bonnie soils are associated with Stendal soils. They are
less well drained than Stendal soils.

Typical pedon of Bonnie silt loam, 20 feet west of KY
1937, 660 feet north of Ellingtons Creek, and 1/4 mile
south of junction of KY 3 and KY 1937, in Boyd County:

Ap—0 to 8 inches, grayish brown (2.5Y 5/2) silt loam; few dark brown
(7.5YR 4/2) mottles along root channels; weak fine granular struc-
ture; very friable; many fine roots; medium acid; clear smooth boun-
dary.

Blg—8 to 17 inches, olive gray (5Y 5/2) silt loam; common fine
prominent dark brown (7.5YR 4/4) mottles along root channels;
moderate medium granular and weak coarse subangular blocky
structure; friable; many fine roots; strongly acid; gradual wavy
boundary.

B2g—17 to 38 inches, gray (5Y 5/1) heavy silt loam; many medium
prominent strong brown (7.5YR 5/6) mottles; moderate medium
granular structure; friable; few fine roots; few dark concretions;
strongly acid; gradual wavy boundary.

Cg—38 to 62 inches, mottled grayish brown (25Y 5/2), gray (5Y 5/1),
and yellowish brown (10YR 5/6) heavy silt loam; massive; slightly
sticky and plastic; about 5 percent gravel; few dark concretions;
strongly acid.

Depth to bedrock ranges from 5 to 10 feet or more. Coarse fragments
make up less than 2 percent of the solum. Unless limed, the profile is
strongly acid to very strongly acid. The profile is silt loam to a depth of
40 inches. In places the C horizon contains sandy strata.

The Al or Ap horizon has hue of 10YR or 25Y, value of 4 or 5, and
chroma of 1 or 2.

The B and C horizons have hue of 10YR, 2.5Y, or 5Y, value of 5 to 7;
and chroma of 1 or 2.

Chavies series

The Chavies series consists of coarse-loamy, mixed,
mesic Ultic Hapludalfs. They are deep and well drained
soils and have a dark brown fine sandy loam B2t horizon.
They formed in mixed alluvium washed mainly from acid
sandstone, siltstone, and shale. The Chavies soils are on
long, narrow to broad areas on stream terraces. Slope
ranges from 0 to 6 percent.

Chavies soils are associated with Ashton, Elk, and
Lakin soils. They contain more sand and less clay than
Ashton and Elk soils and have an argillic horizon that
Lakin soils do not have.

Typical pedon of Chavies fine sandy loam, 0 to 6 per-
cent slopes, 30 yards north of end of farm road, 1/8 mile
south of Ohio River, and 1 mile downstream from C&O
Railroad bridge at Siloam, in Greenup County:

Ap—0 to 10 inches, dark brown (10YR 3/3) fine sandy loam; weak fine
granular structure; very friable; many fine roots; neutral; clear
smooth boundary.

B1—10 to 18 inches, dark brown (7.5YR 4/4) fine sandy loam; weak fine
and medium subangular blocky structure; friable; common fine
roots; common fine pores; slightly acid; gradual smooth boundary.

B2t—18 to 35 inches, dark brown (7.5YR 4/4) fine sandy loam; weak fine
and medium subangular and angular blocky structure; friable; thin
continuous clay films; medium acid; clear wavy boundary.

B3—35 to 44 inches, brown (7.5YR 4/4) fine sandy loam; weak medium
subangular blocky structure; friable; thin discontinuous clay films;
strongly acid; clear smooth boundary.

C—44 to 65 inches, brown (7.5YR 4/4) fine sandy loam and brown (10YR
5/4) loamy sand; massive; loose; few fine dark concretions; very
strongly acid.

The solum thickness ranges from 30 to 48 inches. Depth to bedrock
ranges from 5 feet to more than 20 feet. Unless limed, the profile is
medium acid to very strongly acid.

The Ap or Al horizon has hue of 10YR or 7.5YR, value of 3 or 4, and
chroma of 2 to 4.

The B horizon commonly has hue of 7.5YR but also has hue of 10YR
and 5YR. It has value of 4 or 5 and chroma of 4 or 6. It is fine sandy
loam, loam, or silt loam.

The C horizon is similar in hue, value and chroma to the B horizon
and is commonly stratified fine sandy loam, sandy loam, or loamy sand.
In places it is gravelly.

Cotaco series

The Cotaco series consists of fine-loamy, mixed, mesic
Aquic Hapludults. They are deep and moderately well
drained and have a mottled yellowish brown sandy clay
loam and clay loam B2t horizon. They formed in alluvium
and colluvium washed from acid sandstone, siltstone, and
shale soils of the uplands. These soils are in narrow val-
leys, and slope ranges from 2 to 6 percent.

Cotaco soils are associated with Morehead, Shelocta,
Stendal, and Stokly soils. They contain more sand and
coarse fragments than Morehead soils, have an argillic
horizon that Stendal and Stokly soils do not have, and are
less well drained than Shelocta soils.

Typical pedon of Cotaco loam, on a tributary of East
Fork Creek, 1/4 mile east of KY 503, and 1 1/4 mile south
of junction of KY 207 and KY 508, in Greenup County:

Ap—0 to 10 inches, dark grayish brown (10YR 4/2) loam; weak fine
granular structure; very friable; many fine roots; about 2 percent
gravel; slightly acid; abrupt smooth boundary.

B1t—10 to 16 inches, yellowish brown (10YR 5/4) ped interiors and
brown (10YR 5/3) ped faces; sandy clay loam; common medium faint
strong brown (7.5YR 5/6) mottles; weak medium subangular blocky
structure; friable; many fine roots; about 5 percent by volume
coarse fragments; few patchy clay films on peds; many fine pores;
slightly acid; gradual smooth boundary.

B21t—16 to 23 inches, yellowish brown (10YR 5/4) sandy clay loam;
common medium distinct light brownish gray (2.5Y 6/2), dark brown
(7.5YR 4/4), and yellowish brown (10YR 5/8) mottles; weak medium
subangular blocky structure; friable; thin clay films on peds; 15 per-
cent by volume sandstone and shale pebbles and channery material;
strongly acid; gradual smooth boundary.

B22t—23 to 41 inches, mottled grayish brown (2.5Y 5/2), yellowish
brown (10YR 5/8), and dark brown (7.5YR 4/4) gravelly light clay
loam; moderate medium subangular blocky structure; friable; thin
clay films; about 30 percent by volume coarse fragments and dark
reddish brown concretions; strongly acid; gradual smooth boundary.

C1—41 to 46 inches, yellowish brown (10YR 5/4) gravelly light clay
loam; many medium distinct dark brown (7.5YR 4/4) and light
brownish gray (10YR 6/2) mottles; massive; friable; about 40 per-
cent by volume pebbles and dark concretions; strongly acid; gradual
smooth boundary.

C2—46 to 66 inches, mottled yellowish brown (10YR 5/6), gray (10YR
6/1), and dark brown (7.5YR 4/4) sandy clay loam; massive; slightly
sticky; about 5 percent by volume coarse fragments; strongly acid.

The solum thickness ranges from 28 to 48 inches. Depth to bedrock
ranges from 48 to 108 inches or more. Unless the soil is limed, reaction
ranges from strongly acid to extremely acid. Coarse fragments make up
2 to 40 percent of the solum.

The Ap or A horizon has hue of 10YR, value of 4 or 5, and chroma of
2or3.
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The B horizon has hue of 10YR or 25Y, value of 5 or 6, and chroma of
3 to 6, and it has mottles that have chroma of 2 or less. In places the B
horizon has no dominant color and is evenly mottled in hue of 10YR or
2.5Y, value of 5 or 6, and chroma of 3 to 6. The B horizon is sandy clay
loam or light clay loam.

The C horizon has of brown and gray mottles and is commonly
stratified with loam, sandy loam, clay loam, and their gravelly analogues.

Cranston series

The Cranston series consists of coarse-loamy, mixed,
mesic Ultic Hapludalfs. They are deep and well drained
and have a yellowish brown and strong brown channery
silt loam B2t horizon. They formed in colluvium washed
from soils derived from acid siltstone and shale. Cranston
soils are steep and are on lower side slopes. Slope ranges
from 30 to 60 percent but is dominantly 40 to 50 percent.

Cranston soils are associated with Berks, Latham, and
Shelocta soils. They are below areas of the associated
soils. They are deeper to bedrock and contain more coarse
fragments than Berks soils. They are deeper to bedrock
than Latham soils and have less clay and more coarse
fragments than Latham and Shelocta soils.

Typical pedon of Cranston channery silt loam in an area
of Berks-Cranston channery silt loams, 30 to 60 percent
slopes, 10 feet north of road on Loder Fork 1 1/2 miles
upstream from White Oak Creek, and 1/4 mile east of
Lewis County line, in Greenup County:

01—1/2 inch to 0, loose hardwood leaf litter and twigs.

A1—0 to 4 inches, dark grayish brown (10YR 4/2) channery silt loam;
weak fine granular structure; very friable; many fine roots; about
15 percent coarse fragments; very strongly acid; abrupt smooth
boundary.

B1—4 to 14 inches, yellowish brown (10YR 5/4) channery silt loam;
weak medium and fine subangular blocky structure; friable; few
fine roots; about 15 percent coarse fragments; very strongly acid;
gradual wavy boundary.

B2t—14 to 37 inches, strong brown (7.5YR 5/6) channery silt loam;
moderate medium and fine subangular blocky structure; friable;
about 20 percent coarse fragments; thin clay films; very strongly
acid; gradual wavy boundary.

B3t—37 to 52 inches, yellowish brown (10YR 5/6) very channery silt
loam; weak fine and medium subangular blocky structure; friable;
thin patchy clay films; about 45 percent coarse fragments, 10 per-
cent greater than 3 inches in length; very strongly acid; gradual
wavy boundary.

C—52 to 65 inches, yellowish brown (10YR 5/6) very channery silt loam;
massive; firm; about 60 percent coarse fragments, 10 percent
greater than 3 inches in length; very strongly acid.

The thickness of the solum ranges from 40 to 60 inches. Depth to silt-
stone or shale bedrock ranges from 5 to 20 feet or more. Reaction is
strongly to extremely acid throughout the profile.

The A horizon has hue of 10YR or 2.5Y, value of 3 or 4, and chroma
of 2 or 3.

The Bt horizon has hue of 10YR, 25Y, or 7.5YR; value of 5 or 6; and
chroma of 4 to 6. It is gravelly or channery silt loam. The B horizon is
15 to 35 percent coarse fragments in the upper part and 15 to 45 per-
cent in the lower part.

The C horizon, where present, is similar in hue, value, chroma, and

texture to the Bt horizon and in some pedons has few to common gray
mottles. Coarse fragments make up 15 to 60 percent of the C horizon.

Cuba series

The Cuba series consists of fine-silty, mixed, mesic Flu-
ventic Dystrochrepts. They are deep and well drained and
have a brown and dark yellowish brown silt loam B
horizon. They formed in silty alluvium washed from soils
derived from acid shale and siltstone. Cuba soils are
nearly level and are on flood plains.

Cuba soils are associated with Pope, Stendal, and Whit-
ley soils. They contain less sand than Pope soils, are
better drained than Stendal soils, and lack the argillic
horizon of Whitley soils.

Typical pedon of Cuba silt loam, south of Plum Grove
road, 400 feet north of Little Sandy River, 1/2 mile east
of KY 2, and about 4 miles south of the town of Greenup:

Ap—0 to 10 inches, brown (10YR 4/3) silt loam; weak medium granular
structure; friable; few fine roots; very strongly acid; abrupt smooth
boundary.

B1—10 to 27 inches, brown (10YR 4/3) silt loam; weak medium granular
structure; friable; few roots; very strongly acid; gradual smooth
boundary.

B2-—-27 to 38 inches, dark yellowish brown (10YR 4/4) silt loam; weak
medium granular structure; friable; very strongly acid; gradual
smooth boundary.

C--38 to 70 inches, dark yellowish brown (10YR 4/4) silt loam; massive;
friable; very strongly acid.

Depth to bedrock ranges from 5 to 10 feet or more. Reaction ranges
from strongly acid to very strongly acid, unless the soil is limed.

The Ap horizon has hue of 10YR, value of 4 or 5, and chroma of 2 or
3.

The B horizon has hue of 10YR, value of 4 or 5, and chroma of 3 to 5.

The C horizon is similar in hue, value, and chroma to the B horizon
and in some pedons has mottles below a depth of 27 inches. It commonly
consists of stratified alluvium of silt loam and fine sandy loam, and has
layers of gravel in places.

Elk series

The Elk series consist of fine-silty, mixed, mesic Ultic
Hapludalfs. They are deep and well drained and have a
brown light silty clay loam and silt loam B2t horizon.
They formed in mixed alluvium, are nearly level, and are
on stream terraces.

Elk soils are associated with Huntington, Ashton, Cha-
vies, Lakin, and Otwell soils. They lack the thick dark
surface layer of Huntington and Ashton soils and contain
more clay and less sand than Chavies and Lakin soils.
They are better drained and lack the fragipan of the Ot-
well soils.

Typical pedon of Elk silt loam, 0 to 2 percent slopes, 1/2
mile east of Tygarts Creek and 1,700 feet South of Ohio
River, in Greenup County:

Ap—0 to 9 inches, dark brown (10YR 4/3) silt loam; moderate medium
granular structure; very friable; few fine roots; strongly acid; clear
smooth boundary.

B1t—9 to 12 inches, dark brown (7.5YR 4/4) silt loam; moderate medium
and fine subangular blocky structure; friable; thin continuous clay
films; few fine roots; very strongly acid; clear smooth boundary.

B21t—12 to 28 inches, brown (7.5YR 5/4) light silty clay loam; moderate
medium and fine subangular and angular blocky structure; friable;
continuous clay films; few fine roots; very strongly acid; gradual
smooth boundary.



BOYD AND GREENUP COUNTIES, KENTUCKY 49

B22t—28 to 39 inches, brown (7.5YR 5/4) silt loam; moderate medium
subangular and angular blocky structure; friable; continuous clay
films; dark brown (7.5YR 4/4) ped faces; very strongly acid; gradual
wavy boundary.

B3—39 to 45 inches, dark brown (7.5YR 4/4) silt loam; weak medium su-
bangular blocky structure; friable; few discontinuous clay films;
strongly acid; clear smooth boundary.

C1—45 to 54 inches, dark yellowish brown (10YR 4/4) stratified loam
and sandy loam; common medium distinet strong brown (7.5YR 5/6)
mottles; massive; loose; strongly acid; clear smooth boundary.

C2—54 to 73 inches, dark brown (7.5YR 4/4) and dark yellowish brown
(10YR 4/4) stratified sandy loam and loam; massive; loose; strongly
acid.

The solum thickness ranges from 38 to 54 inches. Depth to bedrock
ranges from 6 to 20 feet or more. Reaction is mostly strongly acid or
medium acid but ranges from very strongly acid to slightly acid, unless
the soil is limed.

The Ap horizon has hue of 10YR and 7.5YR, value of 3 and 4, and
chroma of 2 to 4.

The B horizon has hue of 10YR and 7.5YR, value of 4 or 5, and
chroma of 4 through 6. It is silt loam or light silty clay loam. In places
the B3 and C horizons have mottles or silt coatings with chroma of 2 or
less.

The C horizon is similar in hue, value, and chroma to the B horizon.

Gilpin series

The Gilpin series consists of fine-loamy, mixed, mesic
Typic Hapludults. They are moderately deep and well
drained and have a yellowish brown silt loam and shaly
light silty clay loam B2t horizon. They formed in
residuum from acid siltstone and shale. These soils are on
narrow ridgetops and upper side slopes. Slope ranges
from 6 to 30 percent but is dominantly 10 to 20 percent.

Gilpin soils are associated with Latham and Wernock
soils. They contain less clay in the argillic horizon than
Latham soils and have more coarse fragments than Wer-
nock soils.

Typical pedon of Gilpin silt loam, 6 to 12 percent slopes,
50 feet north of fence along 1-64, 200 yards south of small
cemetery, approximately 1/4 mile west of Cannonsburg
exit from I-64, in Boyd County:

Ap—0 to 7 inches, brown (10YR 4/3) silt loam; weak fine granular strue-
ture; very friable; many fine roots; 2 percent coarse fragments;
strongly acid; abrupt smooth boundary.

B21t—7 to 16 inches, yellowish brown (10YR 5/6) heavy silt loam; weak
medium and fine subangular blocky structure; friable; few fine
roots; 10 percent coarse fragments; thin discontinuous clay films;
strongly acid; gradual wavy boundary.

B22t—16 to 27 inches, yellowish brown (10YR 5/6) shaly light silty clay
loam; moderate medium subangular blocky structure; friable; few
fine roots; 30 percent shale and siltstone fragments; thin 1/2-inch
shale layer at a depth of 17 inches; very strongly acid; abrupt
smooth boundary.

R—27 to 34 inches, siltstone and shale; very strongly acid.

The solum thickness ranges from 20 to 36 inches. Depth to bedrock
ranges from 20 to 40 inches. Coarse fragments of siltstone, shale, or
sandstone make up less than 2 percent to 30 percent of the solum. Reac-
tion ranges from strongly acid to extremely acid throughout, unless the
soil is limed.

The Ap horizon has hue of 10YR, value of 3 to 5, and chroma of 2 to
4.

The Bt horizon has hue of 10YR or 7.5YR, value of 5, and chroma of 4
or 6. Some subhorizons of the B horizon are heavy silt loam or light silty
clay loam or they are shaly or channery analogues.

The C horizon, where present, has hue of 7.5YR, 10YR, and 25Y;
value of 4 or 5; and chroma of 4 or 6. It is shaly or channery silt loam or
loam. It is 30 to 60 percent coarse fragments.

Hayter series

The Hayter series consists of fine-loamy, mixed, mesic
Ultic Hapludalfs. They are deep and well drained and
have a dark brown and brown clay loam and gravelly
sandy clay loam B2t horizon. They formed in alluvium and
colluvium washed from soils of the uplands formed in
material derived from acid sandstone, siltstone, and shale
and minor amounts of limestone and calcareous shale. The
Hayter soils are on alluvial fans and colluvial side slopes.
Slope ranges from 2 to 30 percent but is dominantly 2 to
12 percent.

Hayter soils are associated with Lindside, Shelocta, and
Vandalia soils. They contain less clay than the Vandalia
soils, are better drained than the Lindside soils, and are
browner and have higher base saturation than Shelocta
soils.

Typical pedon of Hayter silt loam, 6 to 12 percent
slopes, 150 feet north of a tributary of Bear Creek, 1,200
feet west of Bear Creek and 1,000 feet north of Lawrence
County line, in Boyd County:

Ap—O0 to 8 inches, dark brown (10YR 3/4) silt loam; weak fine granular
structure; very friable; about 8 percent by volume gravel; many
fine roots; neutral; clear smooth boundary.

B21t—8 to 15 inches, dark brown (7.5YR 4/4) clay loam; moderate medi-
um subangular blocky structure; friable; about 5 percent by volume
gravel; continuous reddish brown (5YR 4/4) clay films on peds; few
fine roots; slightly acid; gradual smooth boundary.

B22t—15 to 24 inches, brown (7.5YR 4/4) gravelly sandy clay loam;
moderate medium and fine subangular blocky structure; friable;
about 20 percent by volume gravel; continuous reddish brown (5YR
4/4) clay films on peds; few fine roots; slightly acid; gradual smooth
boundary.

B3t—24 to 40 inches, dark yellowish brown (10YR 4/4) gravelly sandy
clay loam; weak medium and fine subangular blocky structure; fria-
ble; about 30 percent by volume sandstone, shale, and siltstone frag-
ments; thin continuous clay films on peds; few dark reddish brown
concretions; slightly acid; clear smooth boundary.

ITIC—40 to 60 inches, brown (10YR 4/3) very gravelly sandy clay loam;
common fine distinct olive (5Y 5/3) mottles; massive; about 60 per-
cent by volume sandstone, shale, and siltstone pebbles and chan-
ners; many dark reddish brown concretions; medium acid.

The solum thickness ranges from 40 to 60 inches. Depth to bedrock
ranges from 60 to 120 inches. Reaction ranges from strongly acid to
slightly acid. Coarse fragments make up 5 to 30 percent of the solum
and 30 to 60 percent of the C horizon.

The Ap horizon has hue of 10YR or 75YR, value of 3 or 4, and
chroma of 2 to 4. It is silt loam or loam.

The Bt horizon has hue of 10YR, 7.5YR, or 5YR; value of 4 or 5; and
chroma of 4 or more. It is loam, sandy clay loam, clay loam and com-
monly is their gravelly analogues below a depth of 24 inches.

The C horizon has hue of 10YR, 75YR, and 5YR, and contains low
chroma mottles in places. It consists of stratified beds of gravelly loam
and silty clay loam.

Huntington series

The Huntington series consists of fine-silty, mixed,
mesie Fluventic Hapludolls. They are deep, well drained
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and have a dark brown silt loam B horizon. They formed
in recent alluvium washed from soils derived from sand-
stone, shale, siltstone, and limestone. Huntington soils are
nearly level and are on first bottoms in wide valleys.

Huntington soils are associated with Ashton, Lindside,
and Newark soils. They are better drained than the Lind-
side and Newark soils and lack the argillic horizon of the
Ashton soils.

Typical pedon of Huntington silt loam, 300 feet south of
small tributary of Ohio River, 300 feet west of Ohio
River, and 2 3/4 miles south of Siloam Cemetery, in
Greenup County:

Ap—0 to 9 inches, very dark grayish brown (10YR 3/2) silt loam;
moderate medium granular structure; very friable; many fine roots;
neutral; clear smooth boundary.

B1—9 to 18 inches, dark brown (10YR 3/3) silt loam; weak medium
prismatic structure parting to weak medium subangular blocky;
very friable; many fine roots; many fine pores; slightly acid; gradual
wavy boundary.

B21—18 to 35 inches, dark brown (10YR 4/3) silt loam; weak coarse sub-
angular blocky and weak medium prismatic structure parting to
weak medium subangular blocky; friable; many fine roots and pores;
dark brown (10YR 3/3) coatings on ped faces; slightly acid; gradual
wavy boundary.

B22—35 to 47 inches, dark brown (10YR 4/3) heavy silt loam; weak
medium subangular blocky structure; firm; brown (10YR 5/3)
coatings on ped faces; few fine dark concretions; slightly acid; clear
smooth boundary.

C—47 to 72 inches, dark brown (7.5YR 4/4) silt loam;common medium
distinet light brownish gray (10YR 6/2) mottles; massive; friable;
few fine dark concretions; slightly acid.

The solum thickness is more than 40 inches. Depth to rock ranges
from 6 to 20 feet or more. Some small areas of these soils along tributa-
ry streams are as much as 5 percent coarse fragments. Reaction ranges
from medium acid to mildly alkaline.

The Al or Ap horizon has hue of 10YR or 7.5YR, value of 2 or 3, and
chroma of 2 or 3.

The B horizon has hue of 10YR or 7.5YR, value of 3 to 5, and chroma
of 3 or 4. [t is silt loam or light silty clay loam.

The C horizon is similar in hue, value, and chroma to the B horizon. It
consists of stratified silt loam, loam, and fine sandy loam and commonly
contains more sand than the B horizon.

Lakin series

The Lakin series consists of mixed, mesic Alfic Udip-
samments. They are deep and excessively drained and
have dark yellowish brown, yellowish brown, and brown
loamy fine sand A and B horizons. They formed in sandy
material deposited by wind or water. Lakin soils are on
terraces and dunelike hills in broad valleys. Slope ranges
from 2 to 12 percent.

Lakin soils are associated with Chavies and Elk soils.
They contain more sand and less clay than the associated
soils.

Typical pedon of Lakin loamy fine sand, 2 to 12 percent
slopes, 30 yards south of farm lane, 1/4 mile south of U.S.
23, and 1 mile west of Siloam Cemetery, in Greenup
County:

Ap—0 to 12 inches, brown (10YR 4/3) loamy fine sand; weak fine granu-
lar structure; very friable; many fine roots; strongly acid; abrupt
smooth boundary.

A2—-12 to 16 inches, dark yellowish brown (10YR 4/4) loamy fine sand;
weak medium and coarse subangular blocky structure; very friable;
strongly acid; clear smooth boundary.

A&B—16 to 60 inches, yellowish brown (10YR 5/4) loamy fine sand; sin-
gle grained; loose; brown (7.5YR 4/4) lamellae, 0.5 to 3 centimeters
thick, 3 to 6 inches apart; total thickness of lamellae is 4 or 5 inches;
lamellae are very fine sandy loam with very weak subangular
blocky structure; very friable; medium acid; gradual wavy bounda-

ry.

C—60 to 74 inches, yellowish brown (10YR 4/4) loamy fine sand; few
medium distinct light yellowish brown (2.5Y 6/4) mottles; single
grained; loose; strongly acid.

The thickness of the sandy deposits ranges from 10 to 20 feet or
more. Reaction ranges from very strongly acid to medium acid, unless
the soil is limed. Pebbles make up 0 to 3 percent of the A and A&B
horizons.

The Ap horizon has hue of 10YR, value of 4 or 5, and chroma of 3 or
4.

The A&RB horizon has hue of 10YR and 75YR, value of 4 or 5, and
chroma of 3 to 6. Lamellae in the B horizon are lower in chroma or
value and have slightly more clay than the matrix. The A&B horizon is
fine to medium sand, loamy sand, loamy fine sand, or light fine sandy
loam.

The C horizon has hue of 7.5YR or 10YR, value of 4 or 5, and chroma
of 4. It ranges from loamy fine sand or light sandy loam to sand and
gravel.

Latham series

The Latham series consists of clayey, mixed, mesic
Aquic Hapludults. They are moderately deep and
moderately well drained and have a strong brown heavy
silty clay loam and silty clay B2t horizon. They formed in
residuum from acid shale. The Latham soils are on nar-
row ridgetops and upper side slopes. Slope ranges from 6
to 50 percent but is dominantly 12 to 40 percent.

Latham soils are associated with Gilpin, Shelocta, Stein-
sburg, Upshur, and Wernock soils. They have more clay
in the B2 horizon than the Gilpin, Shelocta, and Wernock
soils and are above the deep Shelocta soils on side slopes.
Latham soils are finer textured throughout than Stein-
sburg soils. They have fewer bases in the lower part than
the Upshur soils. ‘

Typical pedon of Latham silt loam, 12 to 20 percent
slopes, on a ridge 0.3 mile north of Keys Creek and 1 mile
east of Skyline Drive, in Boyd County:

01—1 1/2 inches to 1 inch, loose leaves and twigs.

02—1 inch to 0, partially decomposed leaf litter.

A1—0 to 5 inches, brown (10YR 5/3) silt loam; weak fine granular struc-
ture; very friable; many fine roots; very strongly acid; abrupt
smooth boundary.

B1t—5 to 11 inches, strong brown (7.5YR 5/6) light silty clay loam;
moderate medium subangular blocky structure; friable; few thin
clay films; very strongly acid; clear wavy boundary.

B21t—11 to 19 inches, strong brown (7.5YR 5/6) heavy silty clay loam;
moderate medium subangular blocky structure; friable; few thin
clay films; very strongly acid; clear wavy boundary.

B22t—19 to 30 inches, strong brown (7.5YR 5/6) and yellowish brown
(10YR 5/6) silty clay; few fine distinet light olive gray (5Y 6/2) mot-
tles; strong medium subangular blocky and angular blocky struc-
ture; firm; few thin clay films; extremely acid; clear wavy bounda-
ry.

Bt—30 to 38 inches, light olive brown (2.5Y 5/4) silty clay; many medium
distinct light olive gray (5Y 6/2) mottles; moderate medium subangu-
lar blocky structure; firm; few thin clay films; 10 percent shale
fragments; extremely acid; abrupt smooth boundary.
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R—38 inches, light olive brown (2.5Y 5/4) soft shale.

The solum thickness and depth to soft shale bedrock range from 20 to
40 inches. Coarse fragments make up 0 to 15 percent of the solum.
Reaction throughout ranges from extremely acid to strongly acid.

The A or Ap horizon has hue of 10YR, value of 4 or 5, and chroma of
2 to 4.

The Bt horizon has hue of 10YR and 7.5YR, value of 4 to 6, and
chroma of 2 to 8. Some pedons have subhorizons that have hue of 5YR
and 2.5Y. The Bt horizon is silty clay loam, silty clay, or clay.

A C horizon is in some pedons. It is similar in hue, value, and chroma,
and texture to the B3 horizon, but it is massive or has relict platy struc-
ture. -

Licking series

The Licking series consists of fine, mixed, mesic Aquic
Hapludalfs. They are deep and moderately well drained.
The upper part of the B2t horizon is yellowish brown
mottled light silty clay loam, and the lower part is silty
clay. Licking soils formed in lacustrine valley fill and sedi-
ment of local origin. The Licking soils are on stream ter-
races in broad valleys.

Licking soils are associated with MeGary and Markland
soils. They are less gray in the surface layer and upper
part of the B horizon than the McGary soils and more
silty in the A horizon and upper part of the B horizon
than Markland soils. v

Typical pedon of Licking silt loam, 0 to 2 percent
slopes, 1/10 mile south of Tygarts Creek, 3/4 mile west of
KY 1043, and 1/2 mile east of Sunshine, in Greenup Coun-
ty:

Ap—0 to 8 inches, dark grayish brown (10YR 4/2) silt loam; weak fine
granular structure; very friable; many fine roots; slightly acid; clear
smooth boundary.

B1—& to 13 inches, yellowish brown (10YR 5/4) silt loam; moderate
medium subangular blocky structure; friable; common fine roots;
very stongly acid; clear wavy boundary.

B21t-- 13 to 20 inches, yellowish brown (10YR 5/6) light silty clay loam;
common medium distinet gray (5Y 6/1) mottles; moderate medium
and conrse subangular blocky structure; friable; yellowish brown
(10YR 6/4) patchy clay films on peds; very strongly acid; gradual
wavy boundary.

1IB221--20 to 31 inches, yellowish brown (10YR 5/4) silty clay; many
medium distinet light gray (10YR 6/1) and yellowish brown (10YR
5/8) mottles; weak coarse prismatic structure parting to strong
coarse and medium angular blocky; slightly brittle in center of
prisms; firm and sticky; few fine roots; continuous light brownish
gray (10YR 6/1) clay films and silt coatings on peds; very strongly
acid; gradual wavy boundary.

ITB23t—31 to 43 inches, yellowish brown (10YR 5/4) silty clay; many
medium distinct yellowish brown (10YR 5/8) and light gray (10YR
6/1) mottles; moderate medium platy and moderate fine angular
blocky structure; firm, plastic and sticky; light brownish gray
(10YR 6/2) and gray (10YR 6/1) coatings on ped faces; slightly acid;
clear smooth boundary.

I1C—43 to 68 inches, light olive brown (2.5Y 5/4) stratified silty clay and
silty clay loam; common medium distinct yellowish brown (10YR 5/6)
and light gray (10YR 6/1) mottles; massive; firm; few pebbles and
few small dark reddish brown (5YR 3/3) concretions; slightly acid.

The solum thickness ranges from 36 to 60 inches. Depth to rock is
more than 6 feet. Reaction in the upper part of the solum ranges from
medium acid to very strongly acid and from medium acid to neutral in
the lower part of the solum and in the C horizon. Thickness of the silt
mantle ranges from 15 to 30 inches.

The A horizon has hue of 10YR, value of 4 or 5, and chroma of 2 to 4.

The B1 and B21t horizons have hue of 10YR or 25Y, value of 5 or 6,
and chroma of 4 to 6. They are silt loam or light silty clay loam. The
IIB2 horizon has hue of 7.5YR, 10YR, and 2.5Y; value of 4 or 5; and
chroma of 4 to 6 and has low and high chroma mottles. The II1B2 horizon
is silty clay or clay.

The C horizon commonly has hue of 10YR or 2.5Y, value of 3 through
5, and chroma of 3 to 6, and generally is mottled. It has stratified layers
of silty elay, silty clay loam, silt loam, and fine sand.

Lindside series

The Lindside series consists of fine-silty, mixed, mesic
Fluvaquentic Eutrochrepts. They are deep and moderate-
ly well drained and have a dark brown silt loam and light
silty clay loam B horizon with gray mottles below a depth
of 20 inches. They formed in mixed alluvium washed from
soils formed in limestone uplands. Lindside soils are
nearly level and are on flood plains and alluvial fans.

Lindside soils are associated with Ashton, Huntington,
and Newark soils. They are better drained than Newark
soils, less well drained than Huntington soils, and lack the
argillic horizon of Ashton soils.

Typical pedon of Lindside silt loam, 30 yards south of
KY 773 and 150 yards southeast of Ross Chapel, in Boyd
County:

Ap—0 to 9 inches, dark brown (10YR 4/3) silt loam; moderate medium
and fine granular structure; very friable; many roots; slightly acid,;
clear smooth boundary.

B1—9 to 21 inches, dark brown (10YR 4/3) silt loam; common medium
faint dark yellowish brown (10YR 4/4) mottles; moderate medium
and fine granular structure; very friable; few roots, medium acid;
gradual smooth boundary.

B2-—21 to 32 inches, dark brown (10YR 4/3) light silty clay loam; com-
mon medium and coarse faint grayish brown (10YR 5/2) and few
medium distinet strong brown (75YR 5/6) mottles; weak coarse
prismatic structure parting to moderate medium subangular blocky;
friable; few roots; medium acid; gradual wavy boundary.

B3—32 to 41 inches, dark brown (10YR 4/3) silt loam; common medium
distinet strong brown (7.5YR 5/6) and reddish brown (5YR 4/4)
mottles, and common medium faint grayish brown (10YR 5/2) mot-
tles; moderate coarse and medium subangular blocky structure; fria-
ble; slightly acid; gradual wavy boundary.

C—41 to 64 inches, brown (10YR 5/3) silt loam; many medium faint
grayish brown (10YR 5/2) and yellowish brown (10YR 5/6) mottles;
massive; firm; common dark oxide concretions; medium acid.

The solum thickness ranges from 30 to 50 inches. Thickness of the al-
luvium is 5 to 10 feet or more. Reaction ranges from medium acid to
slightly acid in the upper part of the solum and from medium acid to
neutral in the lower part. Coarse fragments make up 0 to 5 percent of
the solum. Depth to low chroma mottles ranges from 14 to 24 inches.

The Ap horizon has hue of 10YR or 7.5YR, value of 3 to 5, and
chroma of 2 or 3.

The B horizon has hue of 10YR or 7.5YR, value of 4 or 5, and chroma
of 3 or 4. It is silt loam or light silty clay loam.

The C horizon has hue of 10YR, value of 4 or 5, and chroma of 2 to 4.
It is light silty clay loam, silt loam, loam, fine sandy loam, and their
gravelly analogues.

Markland series

The Markland series consists of fine, mixed, mesic
Typic Hapludalfs. They are deep and well drained to
moderately well drained and have a yellowish brown and
dark yellowish brown silty clay B2t horizon. They formed
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in lacustrine sediment. In this survey area Markland soils
are a taxadjunct because the depth to carbonates is
slightly deeper than is defined in the range for the Mar-
kland soils. Markland soils are on stream terraces in
broad valleys. Slope ranges from 2 to 30 percent but is
dominantly 6 to 12 percent.

Markland soils are associated with Licking and McGary
soils. They are better drained than McGary soils and have
more clay in the upper part of the B horizon than Licking
soils.

Typical pedon of Markland silt loam, 2 to 6 percent
slopes, 50 yards south of farm lane, 150 yards west of KY
1214, and 2 miles south of U. S. 23, in Greenup County:

Ap—0 to 7 inches, dark grayish brown (10YR 4/2) heavy silt loam;
moderate medium granular and weak fine subangular blocky struc-
ture; friable; slightly acid; abrupt smooth boundary.

B21t—7 to 18 inches, yellowish brown (10YR 5/4) silty clay with few
faint yellowish brown (10YR 5/6) and pale brown (10YR 6/3) mot-
tles; moderate medium and coarse prismatic structure parting to
strong coarse subangular blocky; firm; very strongly acid; gradual
wavy boundary.

B22t—18 to 40 inches, dark yellowish brown (10YR 4/4) silty clay;
moderate medium platy and strong medium and fine angular blocky
structure; firm, sticky and plastic; thin brown (10YR 5/3) clay films
on peds; strongly acid; gradual wavy boundary.

C1-—40 to 65 inches, light olive brown (2.5Y 5/4) silty clay with common
medium distinet dark yellowish brown (10YR 4/4) and olive gray
(5Y 5/2) mottles; massive; firm and sticky; slightly acid; gradual
wavy boundary.

1IC2—65 to 74 inches, light olive brown (2.5Y 5/4) silt loam with few
fine distinet gray (5Y 5/1) mottles; massive; moderately alkaline;
friable; gradual wavy boundary.

The solum thickness ranges from 24 to 44 inches. Depth to rock is
more than 6 feet. Reaction ranges from slightly acid to very strongly
acid above a depth of 3 feet and from slightly acid to moderately al-
kaline below a depth of 3 feet.

The Ap horizon has hue of 10YR, value of 4 or 5, and chroma of 2 to
4. It is silt loam or light silty clay loam.

The B2 horizon has hue of 10YR or 25Y, value of 4 or 5, and chroma
of 3 or 4. In places low chroma mottles are in the lower part of the
horizon. The B2 horizon ranges from silty clay loam to clay.

The C horizon is similar in hue, value, and chroma to the B2 horizon.
It is stratificd silty clay, silty clay loam, and silt loam.

McGary series

The McGary series consists of fine, mixed, mesic Aeric
Ochraqualfs. They are deep and somewhat poorly drained
and have a mottled dark yellowish brown silty clay B2t
horizon. They formed in lacustrine deposits. In this sur-
vey area McGary soils are a taxadjunct because they are
more acid in the solum and carbonates are at greater
depth than is defined in the range for the McGary series.
These soils are nearly level and are on stream terraces in
broad valleys.

McGary soils are associated with Licking, Markland,
and Morehead soils. They are more poorly drained than
Markland and Licking soils, and they have a finer tex-
tured B horizon than Morehead soils.

Typical pedon of MeGary silt loam, 25 feet north of
farm lane, 300 yards north of Fairview Church, and 100
yards east of KY 7 at Maloneton, in Greenup County:

Ap—0 to 6 inches, grayish brown (2.5Y 5/2) heavy silt loam; weak medi-
um granular and weak medium subangular blocky structure; friable;
many fine roots; slightly acid; abrupt smooth boundary.

B1t—6 to 14 inches, yellowish brown (10YR 5/4) ped interiors and
brown (10YR 5/3) prism faces; silty clay loam; common medium
distinct light brownish gray (2.5Y 6/2), gray (10YR 6/1), and strong
brown (7.5YR 5/6) mottles; moderate medium prismatic structure
parting to weak medium angular and subangular blocky; friable;
slightly sticky; few fine roots; many fine pores; continuous thin clay
films; strongly acid; gradual wavy boundary.

B2t—14 to 36 inches, light brownish gray (2.5Y 6/2) prism and ped faces
and dark yellowish brown (10YR 4/4) ped interiors; silty clay; com-
mon medium distinct gray (5Y 5/1) and strong brown (7.5YR 5/6)
mottles; weak medium prismatic structure parting to moderate
medium angular blocky; firm and sticky; few fine roots; few fine
pores; few small dark concretions; continuous thin clay films;
strongly acid; gradual smooth boundary.

C—36 to 72 inches, mottled dark yellowish brown (10YR 4/4), yellowish
brown (10YR 5/6), and gray (5Y 5/1) silty clay loam; massive; firm;
neutral.

The solum thickness ranges from 24 to 50 inches. Depth to rock is
more than 6 feet. Reaction ranges from very strongly acid to slightly
acid in the solum and from slightly acid to mildly alkaline in the C
horizon.

The Ap horizon has hue of 10YR or 25Y, value of 4 to 6, and chroma
of 2.

The upper part of the B horizon has hue of 10YR or 2.5Y, value of 5
or 6, and dominant chroma in the matrix or on ped faces of 3 or 4. The
lower part of the B horizon has hue of 10YR or 2.5Y, value of 4 to 6,
and dominant chroma in the matrix or on ped faces of 2 or less. Mottles
in the B horizon are gray, yellowish brown, and strong brown. The B
horizon ranges from silty clay loam to silty clay.

The C horizon is mottled in hue of 10YR, 25Y, and 5Y, value of 4 or
5; and chroma of 1 to 6. It is stratified silty clay, silty clay loam, and silt
loam.

Monongahela series

The Monongahela series consists of fine-loamy, mixed,
mesic Typic Fragiudults. They are deep and moderately
well drained and have a strong brown and yellowish
brown silt loam B2t horizon overlying a mottled yellowish
brown fine sandy loam fragipan. These soils formed in
silty and sandy alluvium and are on high stream terraces.
Slope ranges from 2 to 12 percent.

Monongahela soils are associated with Allegheny and
Riney soils. They are more silty in the upper 2 feet than
the associated soils and have a fragipan which the as-
sociated soils do not have.

Typical pedon of Monongahela silt loam, 6 to 12 percent
slopes, 10 feet east of private road, 500 yards north of
Community Tabernacle, and 1 mile northeast of the town
of Flatwoods, in Greenup County:

Ap—O0 to 6 inches, brown (10YR 4/3) silt loam; weak fine granular struc-
ture; very friable; many fine roots; very strongly acid; abrupt
smooth boundary.

B1—6 to 11 inches, brown (7.5YR 5/4) silt loam; weak medium and fine
subangular blocky structure; friable; few fine roots; very strongly
acid; clear smogth boundary.

B21t—11 to 22 inches, strong brown (7.5YR 5/6) heavy silt loam; few
medium faint yellowish brown (10YR 5/4) mottles; moderate medi-
um subangular blocky structure; friable; thin continuous clay films
on peds; few fine roots; very strongly acid; gradual wavy boundary.

B22t—22 to 30. inches, yellowish brown (10YR 5/6) heavy silt loam;
moderate medium subangular blocky structure; friable; continuous
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strong brown (7.5YR 5/6) clay films on peds; very strongly acid;
abrupt smooth boundary.

IIBx—30 to 51 inches, yellowish brown (10YR 5/4) fine sandy loam;
many fine distinct light gray (2.5Y 7/2) and strong brown (7.5YR
5/6) mottles; moderate coarse and very coarse prismatic structure
parting to moderate thick platy and moderate medium and fine sub-
angular blocky; firm, compact and brittle; very strongly acid; clear
smooth boundary.

IIC—51 to 65 inches, yellowish brown (10YR 5/6) sandy loam; massive;
loose; 10 percent rounded pebbles; very strongly acid.

The solum thickness ranges from 40 to 60 inches. Depth to the
fragipan ranges from 24 to 30 inches, and depth to rock ranges from 60
to 120 inches. Reaction of the unlimed soil ranges from strongly acid to
very strongly acid throughout. Coarse fragments make up 0 to 15 per-
cent of the fragipan and 5 to 30 percent of the C horizon.

The Ap horizon has hue of 10YR, value of 4 or 5, and chroma of 2 to
4.

The Bt horizon has hue of 10YR and 7.5YR, value of 4 or 5, and
chroma of 4 to 6. It is heavy silt loam or light silty clay loam. The Bx
horizon has hue of 10YR or 7.5YR, value of 4 or 5, and chroma of 3 to 6.
It has few to many mottles with chroma of 2 or less. The Bx horizon is
light silty clay loam to sandy loam. It has moderate, coarse and very
coarse, prismatic structure parting to platy and blocky.

The C horizon is similar in hue, value, and chroma to the Bx horizon
but contains yellowish red lamellae in places. It is fine sandy loam or
sandy loam.

Morehead series

The Morehead series consists of fine-silty, mixed, mesic
Aquic Hapludults. They are deep and somewhat poorly
drained and have a mottled yellowish brown and brown
silt loam B2t horizon. They formed in acid alluvium
washed from upland soils derived from sandstone, silt-
stone, and shale. Morehead soils are nearly level and are
on low terraces.

Morehead soils are associated with Cotaco, Tilsit, and
Whitley soils. They are less well drained than the Whitley
soils, lack the fragipan of the Tilsit soils, and contain less
sand than the Cotaco soils.

Typical pedon of Morehead silt loam, 50 yards north of
Left Fork of Trace Creek, 11/4 miles west of confluence
of Right Fork of Trace Creek, in Boyd County.

Ap—0 to 7 inches, dark grayish brown (10YR 4/2) silt loam; moderate
medium granular structure; very friable; many fine roots; extreme-
ly acid; clear smooth boundary.

B1—7 to 14 inches, yellowish brown (10YR 5/4) silt loam; common fine
faint pale brown (10YR 6/3) and strong brown (7.5YR 5/6) mottles;
weak medium subangular blocky structure; friable; few roots; ex-
tremely acid; clear wavy boundary.

B21t—14 to 26 inches, yellowish brown (10YR 5/6, 5/4) on ped faces;
heavy silt loam; common medium distinct light brownish gray (25Y
6/2) mottles; moderate medium subangular blocky structure; friable;
clay films on peds and in pores; very strongly acid; clear wavy
boundary.

B22t—26 to 35 inches, brown (10YR 5/3) heavy silt loam; many medium
distinet grayish brown (2.5Y 5/2) and yellowish brown (10YR 5/6)
mottles; moderate medium subangular blocky structure; friable; clay
films on peds and in pores; very strongly acid; clear smooth bounda-
ry.

B3t—35 to 50 inches, yellowish brown (10YR 5/4) light silty clay loam;
many medium distinet grayish brown (2.5Y 5/2) mottles; weak medi-
um subangular blocky structure; friable; thin discontinuous clay
films; few small dark oxide concretions; very strongly acid; clear
smooth boundary.

C—50 to 72 inches, yellowish brown (10YR 5/6) light silty clay loam;
common medium distinet gray (2.5Y 6/0) mottles; massive; friable;
about 2 percent by volume oxide concretions larger than 2 millime-
ters in size; very strongly acid.

The solum thickness ranges from 40 to 52 inches. Depth to rock is 5 to
10 feet or more. The reaction ranges from strongly acid to very strongly
acid, unless the soil is limed. Coarse fragments make up less than 15
percent of the solum.

The Ap horizon has hue of 10YR, value of 4 or 5, and chroma of 2 or
3.

The B horizon matrix has hue of 10YR, 7.5YR, or 2.5Y; value of 4 to
6; and chroma of 3 to 6. Depth to low chroma mottles ranges from 8 to
14 inches. The B horizon is silt loam or light silty clay loam.

The C horizon matrix has hue of 10YR or 2.5Y, value of 5 or 6, and
chroma of 2 to 6. Mottles have hue of 16YR or 2.5Y, value of 4 to 6, and
chroma of 2 or less. The C horizon is loam, silt loam, or light silty clay
loam.

Newark series

The Newark series consists of fine-silty, mixed,
nonacid, mesic Aeric Fluvaquents. They are deep and
somewhat poorly drained and have a mottled brown and
grayish brown silt loam B horizon. They formed in mixed
alluvium washed from soils formed in material weathered
from limestone, shale, siltstone, and sandstone. The
Newark soils are nearly level and are on flood plains and
alluvial fans.

Newark soils are associated with Bonnie and Lindside
soils. They have more mottles and are grayer in the B
horizon than Lindside soils. They are better drained and
are less gray in the upper part of the B horizon than the
poorly drained Bonnie soils.

Typical pedon of Newark silt loam, 40 feet south of KY
773 and 330 feet north of Bolts Fork Creek, approximate-
Iy 1 1/4 miles west of KY 3, in Boyd County:

Ap—0 to 7 inches, grayish brown (10YR 5/2) silt loam; few fine faint
dark yellowish brown (10YR 4/4) and dark grayish brown (10YR
4/2) mottles; weak fine granular structure; very friable; many roots;
slightly acid; abrupt smooth boundary.

B1—7 to 14 inches, brown (10YR 4/3) silt loam; many medium faint dark
yellowish brown (10YR 4/4) and grayish brown (2.5Y 5/2) mottles;
weak medium subangular blocky structure; very friable; many
roots; medium acid; gradual smooth boundary.

B2g—14 to 34 inches, grayish brown (2.5Y 5/2) silt loam; common medi-
um distinet yellowish brown (10YR 5/6) and dark brown (10YR 4/3)
mottles; weak coarse subangular blocky structure; friable; few
roots; medium acid; gradual smooth boundary.

Clg—34 to 60 inches, gray (5Y 5/1) light silty clay loam; many medium
prominent yellowish brown (10YR 5/6) mottles and many medium
distinct light olive brown (2.5Y 5/4) mottles; massive; firm; slightly
sticky and plastic; few roots; few small dark oxide concretions;
slightly acid; gradual wavy boundary.

C2—60 to 72 inches, light olive brown (25Y 5/4) light silty clay loam;
many medium distinct gray (5Y 5/1) and yellowish brown (10YR
5/6) mottles; massive; firm; sticky and plastic; few dark oxide
concretions; slightly acid.

The solum thickness ranges from 20 to 40 inches. Depth to bedrock
ranges from 5 to 20 feet or more. Coarse fragments make up less than 5
percent of the upper 30 inches of the profile and 15 percent of the
profile below a depth of 30 inches. Reaction ranges fom medium acid to
neutral throughout the profile.

The Ap horizon has hue of 10YR or 25Y, value of 4 or 5, and chroma
of 2 to 4.
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The B1 horizon has hue of 10YR or 2.5Y, value of 4 or 5, and chroma
of 2 to 4. The B horizon is silt loam or light silty clay loam.

The B2 horizon and upper part of the C horizon are gray in the
matrix and have brown mottles. The lower part of the C horizon is gray
or brown in the matrix and has gray or brown mottles. The B2 and C
horizons are silt loam or light silty clay loam and have thin layers of
loam or fine sandy loam in some pedons.

Nolin series

The Nolin series consists of fine-silty, mixed, mesic
Dystric Fluventic Eutrochrepts. They are deep and well
drained and have a dark brown and dark yellowish brown
silt loam B horizon. They formed in alluvium washed from
soils derived from shale, siltstone, sandstone, and
limestone. The Nolin soils are nearly level and are on
flood plains.

Nolin soils are associated with Cuba, Lindside, and
Newark soils. They are better drained than Lindside and
Newark soils and are less acid than Cuba soils.

Typical pedon of Nolin silt loam, 50 yards west of East
Fork Creek, 100 yards north of road on Clays Jack Fork,
and 2 miles north of Lawrence County line, in Boyd
County:

Ap—0 to 9 inches, dark brown (10YR 4/3) silt loam; weak fine granular
structure; very friable; many fine roots; slightly acid; gradual
smooth boundary.

B1-—9 to 25 inches, dark brown (10YR 4/3) silt loam; weak fine granular
and weak medium subangular blocky structure; very friable; many
fine roots; medium acid; clear smooth boundary.

B2—25 to 40 inches, dark yellowish brown (10YR 4/4) silt loam;
moderate medium subangular blocky structure; friable; medium
acid; gradual smooth boundary.

C—40 to 70 inches, dark yellowish brown (10YR 4/4) silt loam; common
medium distinct light brownish gray (2.5Y 6/2) and few medium
faint dark brown (7.56YR 4/4) mottles; massive; friable; few dark
oxide concretions; neutral.

The solum thickness is 40 inches or more. Depth to bedrock is 6 to 12
feet or more. Reaction ranges from medium acid to neutral.

The Ap horizon has hue of 10YR, value of 3 to 5, and chroma of 2 or
3.

The B horizon has hue of 10YR or 7.5YR, value of 4 or 5, and chroma
of 3 or 4. In some pedons mottles with chroma of 2 or less are below a
depth of 24 inches.

The C horizon has hue of 10YR or 2.5Y, value of 4 or 5, and chroma of
2 to 4. The C horizon is silt loam, fine sandy loam, or gravelly loam.

Otwell series

The Otwell series consists of fine-silty, mixed, mesic
Typic Fragiudalfs. They are deep and moderately well
drained and have a strong brown and brown light silty
clay loam B2t horizon overlying a firm and brittle
fragipan. They formed in mixed alluvium washed from
soils derived from siltstone, shale, sandstone, and
limestone. Otwell soils are nearly level and are on ter-
races in broad valleys.

Otwell soils are associated with Bonnie, Chavies, Elk,
and Weinbach soils. They are better drained than the
somewhat poorly drained Weinbach soils and poorly
drained Bonnie soils. They have a fragipan which is
lacking in Elk and Chavies soils. Otwell soils have more
clay and less sand than Chavies soils.

Typical pedon of Otwell silt loam, 0 to 2 percent slopes,
10 yards west of farm road, 1/4 mile west of Siloam

Cemetery, and 0.6 mile north of Junction of farm road
and U.S. 23, in Greenup County:

Ap—0 to 10 inches, dark brown (10YR 4/3) silt loam; weak fine granular
structure; very friable; few fine roots; many worm holes and pores;
slightly acid; clear smooth boundary.

B21t—10 to 19 inches, strong brown (7.5YR 5/6) light silty clay loam;
moderate fine and medium subangular blocky structure; friable; few
fine roots; many fine pores; thin continuous clay films; medium acid;
gradual wavy boundary.

B22t-—19 to 25 inches, brown (7.5YR 5/4) light silty clay loam; few fine
faint brown (10YR 5/3) mottles; moderate medium and fine suban-
gular and angular blocky structure; friable; yellowish brown (10YR
5/4) continuous clay films; many fine pores; common dark coatings
on peds; strongly acid; clear smooth boundary.

Bx—25 to 56 inches, brown (7.5YR 5/4) heavy silt loam; many medium
and coarse distinct light brownish gray (10YR 6/2) mottles;
moderate very coarse prismatic structure parting to moderate fine
angular blocky; firm; brittle; light brownish gray silt coatings and
clean very fine sand grains between prisms; few thin clay films on
prisms and in pores; few fine dark concretions; very strongly acid;
gradual wavy boundary.

C—56 to 74 inches, brown (7.5YR 5/4) heavy silt loam; common medium
distinct light brownish gray (10YR 6/2) mottles; massive; firm; few
small dark concretions; very strongly acid.

The solum thickness ranges from 40 to 65 inches. Depth to rock
ranges from 5 to 10 feet or more. Depth to the fragipan ranges from 20
to 30 inches. Reaction ranges from very strongly acid to medium acid,
except where the soil is limed.

The Ap horizon has hue of 10YR, value of 4 or 5, and chroma of 2 to
4.

The B2 horizon has hue of 7.5YR or 10YR, value of 4 to 6; and
chroma of 3, 4, and 6. It is heavy silt loam or light silty clay loam.

The Bx and C horizons have hue of 7.5YR, 10YR, and 2.5Y, value of 4
to 6, and chroma of 3, 4, or 6 in the matrix and have gray mottles. The
Bx horizon is silt loam or light silty clay loam. It has moderate, very
coarse, prismatic structure that parts to angular blocky. The Bx horizon
is firm or very firm, and brittle.

The C horizon is silt loam and has stratified layers of loam, fine sandy
loam, and silty clay loam in places.

Pope series

The Pope series consists of coarse-loamy, mixed, mesic
Fluventic Dystrochrepts. They are deep and well drained
and have a dark yellowish brown fine sandy loam B
horizon. They formed in recent alluvium washed from
soils derived from acid sandstone, siltstone, and shale.
Pope soils are nearly level and are on flood plains in nar-
row to fairly broad valleys.

Pope soils are associated with Cuba and Stendal soils.
They contain more sand and coarse fragments than the
associated soils, and they are better drained than the
Stendal soils.

Typical pedon of Pope fine sandy loam, 30 yards west
of Williams Creek and 1/4 mile west of Junction of KY 5
and US 60, in Boyd County:

Ap—0 to 8 inches, brown (10YR 4/3) fine sandy loam; weak fine granu-
lar structure; very friable; many fine roots; few small pieces of coal;
medium acid; clear smooth boundary.

B1—8 to 16 inches, dark yellowish brown (10YR 4/4) fine sandy loam;
weak medium and coarse subangular blocky structure; very friable;
many fine roots; very strongly acid; gradual wavy boundary.
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B2—16 to 38 inches, dark yellowish brown (10YR 4/4) fine sandy loam;
few fine distinet light yellowish brown (2.5Y 6/4) mottles; weak
medium and coarse subangular blocky structure; very friable; few
fine roots; very strongly acid; abrupt smooth boundary.

IIC—38 to 65 inches, yellowish brown (10YR 5/4) loamy sand; single
grained; loose; very strongly acid.

The solum thickness ranges from 30 to 48 inches. Depth to bedrock
ranges from 5 to 10 feet or more. Reaction of the unlimed soil ranges
from strongly acid to extremely acid. The A and B horizons are 0 to 30
percent gravel, and the C horizon is 0 to 40 percent gravel.

The Ap horizon has hue of 10YR, value of 4 or 5, and chroma of 2 to
4. 1t is fine sandy loam, gravelly loam, or silt loam.

The B and C horizons have hue of 10YR and 7.5YR, value of 4 or 5,
and chroma of 3 to 6. The B horizon is sandy loam, fine sandy loam,
loam, or silt loam, and their gravelly analogues.

The C horizon is stratified layers of loamy sand, sandy loam, fine
sandy loam, loam, and their gravelly analogues.

Riney series

The Riney series consists of fine-loamy, siliceous, mesic
Typie Hapludults. They are deep and well drained and
have a yellowish red and red clay loam and sandy clay
loam B2t horizon. They formed in mixed alluvium washed
from soils derived from sandstone, siltstone, and shale.
Riney soils are on high stream terraces on narrow to
broad sloping ridges. Slope ranges from 6 to 12 percent.

Riney soils are associated with Allegheny and Monon-
gahela soils. They have a redder, thicker solum than the
associated soils. They are better drained and lack the
fragipan of the Monongahela soils.

Typical pedon of Riney loam, 6 to 12 percent slopes, 1/4
mile north of KY 757 and 3/4 mile west of Big Sandy
River, in Boyd County:

Ap—0 to 6 inches, dark grayish brown (10YR 4/2) loam; moderate fine
granular structure; very friable; many fine roots; very strongly
acid; clear smooth boundary.

A2—6 to 13 inches, yellowish brown (10YR 5/4) loam; weak fine granu-
lar structure; very friable; many fine roots; very strongly acid; clear
smooth boundary.

Bit—13 to 23 inches, strong brown (7.5YR 5/6) sandy clay loam;
moderate medium subangular blocky structure; friable; few fine
roots; thin continuous clay films; very strongly acid; gradual smooth
boundary.

B21t—23 to 32 inches, yellowish red (5YR 4/8) clay loam; moderate
medium subangular blocky structure; friable; few fine roots; thin
continuous clay films; very strongly acid; gradual smooth boundary.

B22t—32 to 48 inches, yellowish red (5YR 5/6) sandy clay loam; pale
brown (10YR 6/3) mottles or streaks along ped faces; weak medium
subangular blocky structure; friable; few sandstone fragments; few
patchy clay films; very strongly acid; gradual smooth boundary.

B23t—48 to 66 inches, red (2.5YR 4/6) clay loam; strong brown (7.5YR
5/6) mottles or streaks along ped faces; moderate medium subangu-
lar and angular blocky structure; friable; continuous clay films; ex-
tremely acid; gradual smooth boundary.

B3t—66 to 76 inches, red (25YR 5/6) sandy clay loam; weak coarse sub-
angular blocky structure; friable; thin discontinuous clay films on
peds; few sandstone fragments; extremely acid.

The solum thickness ranges from 40 to 80 inches. Depth to rock is 6 to
10 feet or more. Reaction ranges from strongly acid to extremely acid,
unless the soil is limed.

The Ap horizon has hue of 10YR, value of 4 or 5, and chroma of 2 to

4. The A2 horizon is similar in hue, value, chroma, and texture to the Ap
horizon.

The Blt horizon has hue of 10YR or 7.5YR, value of 4 or 5, and
chroma of 4 or 6. The B2t and B3t horizons have hue of 5YR or 25YR,
value of 4 or 5, and chroma of 6 or 8 and are clay loam or sandy clay
loam.

Some pedons have a C horizon that is similar in hue, value, and
chroma to the B3t horizon. They have textures of red sandy clay loam,
sandy loam, fine sandy loam, and loamy sand. It is 5 to 20 percent sand-
stone and quartzite pebbles and cobbles.

Shelocta series

The Shelocta series consists of fine-loamy, mixed, mesic
Typic Hapludults. They are deep and well drained and
have a strong brown and yellowish brown light silty clay
loam B2t horizon. They formed in colluvium or colluvium
and alluvium from soils derived from acid shale and silt-
stone. The Shelocta soils are on side slopes, foot slopes,
and alluvial fans. Slope ranges from 2 to 50 percent but is
dominantly 20 to 40 percent.

Shelocta soils are associated with the Cranston,
Latham, and Vandalia soils. They have more clay and
fewer coarse fragments in the solum than Cranston soils.
They have less clay in the solum than Latham and Van-
dalia soils.

Typical pedon of Shelocta silt loam in an area of
Latham-Shelocta silt loams, 30 to 50 percent slopes, 1,000
yards east of Kilgore and 1/4 mile east of the Carter
County line, in Boyd County:

Ap—o0 to 5 inches, dark grayish brown (10YR 4/2) silt loam; weak fine
granular structure; friable; few fine roots; about 5 percent gravel;
very strongly acid; clear smooth boundary.

B1—5 to 15 inches, strong brown (7.5YR 5/6) silt loam; weak fine and
medium subangular blocky structure; friable; few roots; about 5
percent gravel; extremely acid; clear wavy boundary.

B21t—15 to 26 inches, strong brown (7.5YR 5/6) light silty clay loam;
moderate medium and fine subangular and angular blocky struc-
ture; friable; continuous thin clay films on peds; about 8 percent
gravel; extremely acid; clear wavy boundary.

B22t—26 to 41 inches, yellowish brown (10YR 5/6) light silty clay loam;
moderate medium subangular and angular blocky structure; friable;
continuous thin strong brown (7.5YR 5/6) clay films on peds; about
15 percent gravel; extremely acid; gradual wavy boundary.

B3t—41 to 53 inches, yellowish brown (10YR 5/4) gravelly silt loam;
common medium faint pale brown (10YR 6/3) and few faint grayish
brown (10YR 5/2) mottles; weak medium and coarse subangular
blocky structure; firm; common thin clay films; common medium
dark brown (7.5YR 3/2) concretions; about 15 percent gravel; ex-
tremely acid; gradual smooth boundary.

C—53 to 74 inches, yellowish brown (10YR 5/4) gravelly silt loam; mas-
sive; firm; about 40 percent gravel and dark brown (7.5YR 3/2) fine
and medium concretions; extremely acid.

The solum thickness ranges from 40 to 60 inches. Depth to bedrock
ranges from 5 to 10 feet or more. Coarse fragments make up 5 to 20
percent of the solum and 15 to 60 percent of the C horizon. Reaction
throughout the soil ranges from extremely acid to strongly acid, unless
the soil is limed.

The A horizon has hue of 10YR and 75YR, value of 3 to 5, and
chroma of 2 to 4. It is silt loam or gravelly silt loam.

The B horizon has hue of 7.5YR or 10YR, value of 4 or 5, and chroma
of 4 or 6. It is silt loam, light silty clay loam, or their gravelly analogues.

The C horizon has hue of 10YR or 2,5Y, value of 5, and chroma of 4 or

6. It has low chroma mottles in places. It is silt loam, light silty clay
loam, or their gravelly or channery analogues.
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Steinsbhurg series

The Steinsburg series consists of coarse-loamy, mixed,
mesic Typic Dystrochrepts. They are moderately deep
and well drained and have a yellowish brown sandy loam
and very channery sandy loam B horizon. They formed in
acid sandstone residuum. In this survey area Steinsburg
soils are a taxadjunct because they contain more coarse
fragments in the lower B horizon and have a slightly
thicker solum than are defined in the range for the Stein-
sburg series. The Steinsburg soils are on narrow convex
ridgetops and upper side slopes. Slope ranges from 6 to
50 percent but is dominantly 20 to 50 percent.

Steinsburg soils are associated with Gilpin, Latham, and
Upshur soils. They lack the argillic horizon of the as-
sociated soils and are more sandy throughout.

Typical pedon of Steinsburg sandy loam in an area of
Steinsburg stony sandy loam, 20 to 50 percent slopes,
near the junction of KY 1937 and KY 752, 1,000 feet
south of Huff Branch, and 1,500 feet west of confluence
of Huff Branch and Bear Creek, about 18 miles southwest
of Ashland, in Boyd County:

A1—0 to 3 inches, dark grayish brown (10YR 4/2) sandy loam; moderate
fine granular structure; very friable; many fine roots; slightly
darker ped coatings; about 5 percent sandstone fragments; very
strongly acid; clear smooth boundary.

B1—3 to 9 inches, yellowish brown (10YR 5/4) sandy loam; weak medi-
um and fine subangular blocky structure; very friable; common fine
roots; about 5 percent sandstone fragments; very strongly acid;
clear smooth boundary.

B2—9 to 14 inches, yellowish brown (10YR 5/6) sandy loam; weak medi-
um and fine subangular blocky structure; very friable; common fine
roots; few fine pores and root channels; about 5 percent sandstone
fragments; few uncoated sand grains and mica flakes; strongly acid;
clear smooth boundary.

B3—14 to 21 inches, yellowish brown (10YR 5/6) very channery sandy
loam; weak fine and medium subangular blocky structure; very fria-
ble; common fine roots; about 60 percent soft sandstone fragments;
few uncoated sand grains and mica flakes; strongly acid; clear
smooth boundary.

C—21 to 29 inches, yellowish brown (10YR 5/6) channery sandy loam;
single grained; loose; about 25 percent soft sandstone fragments;
few uncoated sand grains and mica flakes; strongly acid; abrupt
smooth boundary.

R—29 inches, soft grayish sandstone; rippable.

The solum thickness and depth to bedrock range from 20 to 40 inches.
Reaction ranges from strongly acid to extremely acid, unless the soil is
limed. Coarse fragments make up 5 to 60 percent of the soil, but they
commonly make up less than 35 percent.

The A horizon has hue of 10YR, value of 3 to 5, and chroma of 2 to 4.
It is sandy loam and stony sandy loam.

The B horizon has hue of 10YR or 7.5YR, value of 4 or 5, and chroma
of 4 or 6. It is sandy loam, fine sandy loam, and their gravelly or very
gravelly or channery or very channery analogues.

The C horizon is similar in hue, chroma, and value to the B horizon. It
is sandy loam or loamy sand and their gravelly or channery analogues.

Stendal series

The Stendal series consists of fine-silty, mixed, acid,
mesic Aeric Fluvaquents. They are deep and somewhat
poorly drained and have a mottled grayish brown silt
loam B horizon. They formed in alluvium washed from

soils derived from shale, siltstone, and sandstone. Stendel
soils are nearly level and are on flood plains.

Stendal soils are associated with Bonnie, Cotaco, Cuba,
Morehead, and Stokly soils. They are less well drained
than Cuba soils, contain less sand than Cotaco and Stokly
soils, lack the argillic horizon of Morehead and Cotaco
soils, and are better drained than the poorly drained Bon-
nie soils.

Typical pedon of Stendal silt loam, 25 yards south of
gravel road and 65 yards north of Fourmile Creek, about
3/4 mile west of East Fork Creek, in Boyd County:

Ap—0 to 10 inches, dark grayish brown (10YR 4/2) silt loam; weak fine
granular structure; very friable; many fine roots; slightly acid; clear
smooth boundary.

Bg—10 to 24 inches, grayish brown (2.5Y 5/2) silt loam; common medium
and fine distinet yellowish brown (10YR 5/6) mottles; weak medium
subangular blocky structure; very friable; few fine roots; few oxide
concretions; very strongly acid; gradual smooth boundary.

Cg—24 to 68 inches, gray (5Y 5/1) light silty clay loam; common medium
distinet yellowish brown (10YR 5/6) and brown (10YR 5/3) mottles;
massive; slightly sticky; few oxide concretions; very strongly acid.

The solum thickness ranges from 24 to 40 inches, and depth to
bedrock is greater than 5 feet. Reaction is strongly acid or very strongly
acid throughout, unless the soil is limed.

The Ap horizon has hue of 10YR, value of 4 or 5, and chroma of 2.

The B horizon has a matrix with hue of 10YR or 2.5Y, value of 4 or 5,
and chroma of 2 or 3 and has mottles with hue of 10YR or 2.5Y, value of
5 to 7, and chroma of 1 to 6. The B horizon is silt loam or light silty clay
loam.

The C horizon is similar in hue, value, and chroma to the B horizon
but is more gleyed. It is silt loam or light silty clay loam and in places
has thin strata of loam or fine sandy loam.

Stokly series

The Stokly series consists of coarse-loamy, mixed, acid,
mesic Aeric Fluvaquents. They are deep and somewhat
poorly drained and have a mottled fine sandy loam B
horizon that is brown in the upper part and dark gray in
the lower part. They formed in alluvium washed from
soils derived from acid sandstone, siltstone, and shale.
The Stokly soils are nearly level and are on flood plains
of small streams.

Stokly soils are associated with Bonnie, Cuba, Pope,
and Stendal soils. They are less well drained than Pope
and Cuba soils and have more sand above a depth of 40
inches than Cuba, Bonnie, and Stendal soils. They are
better drained than the poorly drained Bonnie soils.

Typical pedon of Stokly fine sandy loam, 30 yards south
of Fourmile Creek, 1 1/2 miles west of East Fork Creek,
about 14 miles south of Ashland, in Boyd County.

Ap—0 to 8 inches, dark grayish brown (10YR 4/2) fine sandy loam; com-
mon medium distinet brown (7.5YR 4/4; 10YR 4/3) and olive gray
(5Y 5/2) mottles; weak fine granular structure; very friable; many
fine roots; very strongly acid; clear smooth boundary.

B21—8to 19 inches, brown (10YR 5/3) fine sandy loam; common medium
distinct olive gray (5Y 5/2) and brown(7.5YR 4/4) mottles; weak
medium subangular blocky structure; very friable; many fine roots;
strongly acid; gradual smooth boundary.

B22g—19 to 34 inches, dark gray (6Y 4/1) fine sandy loam; few fine
distinct brown (7.5YR 4/4) mottles; weak medium and fine subangu-
lar blocky structure; very friable; few fine roots; about 5 percent
sandstone pebbles; strongly acid; clear smooth boundary.
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C—34 to 76 inches, olive gray (5Y 5/2) gravelly sandy loam; many medi-
um distinet brown (7.5YR 4/4) and yellowish brown (10YR 5/6) mot-
tles; massive; very friable; about 30 percent sandstone and siltstone
pebbles and fragments; very strongly acid.

The solum thickness ranges from 20 to 40 inches, and depth to
bedrock is more than 5 feet. Reaction ranges from strongly acid to ex-
tremely acid except where the soil is limed. Sandstone and siltstone peb-
bles make up 0 to 15 percent of the solum and 0 to 40 percent of the C
horizon.

The Ap and Al horizons have hue of 10YR, value of 4 or 5, and
chroma of 2 or 3.

The B21 horizon has hue of 10YR or 2.5Y, value of 4 or 5, and chroma
of 2 to 4 and has brown and gray mottles.

The B22g horizon has hue of 10YR, 25Y, or 5Y; value of 4 or 5;
chroma of 2 or less, and brown, gray or olive mottles. The B horizon is
fine sandy loam, sandy loam, or loam.

C horizon is similar in hue, value, and chroma to the B22g horizon and
is fine sandy loam, sandy loam, or loam and their gravelly or channery
analogues.

Tilsit series

The Tilsit series consists of fine-silty, mixed, mesic
Typic Fragiudults. They are deep and moderately well
drained and have a yellowish brown silt loam B2t horizon
underlain by a brittle and compact fragipan. They formed
in silty alluvium or residuum derived from acid siltstone
and fine grained sandstone. In this survey area the Tilsit
soils are a taxadjunct because they have an argillic
horizon below the fragipan and a thicker solum than is
defined in the range for the Tilsit series. The Tilsit soils
are on upland ridges and high stream terraces. Slope
ranges from 2 to 12 percent but is dominantly 2 to 6 per-
cent.

Tilsit soils are associated wth Monongahela, Wernock,
and Whitley soils. They contain less sand than Monon-
gahela soils and have a fragipan which the Wernock and
Whitley soils do not have.

Typical pedon of Tilsit silt loam, 2 to 6 percent slopes,
at the end of private road, 1,000 feet west of KY 1458
and 1/2 mile southeast of Flatwoods, in Greenup County:

Ap—0 to 8 inches, dark grayish brown (10YR 4/2) silt loam; weak fine
granular structure; very friable; many fine roots; slightly acid; clear
smooth boundary.

B1—8 to 16 inches, yellowish brown (10YR 5/6) silt loam; weak fine and
medium subangular blocky structure; friable; many fine roots; many
fine pores; strongly acid; clear smooth boundary.

B2t—16 to 25 inches, yellowish brown (10YR 5/6) heavy silt loam;
moderate medium subangular blocky structure; friable; common
dark coatings on peds; few fine roots; many fine pores; thin continu-
ous clay films; strongly acid; abrupt smooth boundary.

IIBx1—25 to 43 inches, yellowish brown (10YR 5/6) loam; common medi-
um distinct light gray (2.5Y 7/2) and common large distinct strong
brown (7.5YR 5/8) mottles; moderate very coarse prismatic struc-
ture parting to fine subangular blocky; firm, compact and brittle;
few patchy clay films; few dark coatings on peds; very strongly
acid; gradual wavy boundary.

ITBx2—43 to 58 inches, yellowish brown (10YR 5/8) loam; common fine
distinet light brownish gray (10YR 6/2) and strong brown (7.5YR
5/8) mottles; moderate very coarse prismatic structure parting to
fine subangular blocky; firm, compact and brittle; few patchy clay
films; few dark coatings on peds; very strongly acid; gradual
smooth boundary.

IIIB3t—58 to 72 inches, strong brown (7.5YR 5/8) heavy silty clay loam;
common medium distinct light brownish gray (10YR 6/2) and yel-

lowish brown (10YR 5/6) mottles; moderate medium subangular
blocky structure; firm, slightly sticky; discontinuous thick clay films;
very strongly acid.

The thickness of the solum ranges from 40 to 72 inches and depth to
bedrock ranges from 40 to 120 inches or more. Depth to the fragipan
ranges from 20 to 28 inches. Reaction ranges from strongly acid to ex-
tremely acid, unless the soil is limed.

The Ap horizon has hue of 10YR or 2.5Y, value of 4 or 5, and chroma
of 2 or 3.

The B1 and B2t horizons have hue of 10YR, value of 5, and chroma of
6 or 8. They are silt loam or light silty clay loam.

The Bx horizon has a matrix with hue of 10YR, value of 5 or 6, and
chroma of 6 or 8 and has gray, strong brown, and yellowish brown mot-
tles. It is loam, silt. loam, or light silty clay loam. The Bx horizon has
mainly moderate or strong very coarse prismatic structure.

The ITIBt horizon has hue of 7.5YR or 10YR, value of 5 or 6, and
chroma of 4 to 8 and low chroma mottles. It is silt loam, loam, sandy
clay loam, and silty clay loam.

In some pedons a C horizon is below the Bx horizon. It is similar in
hue, value, chroma, and texture to the Bx horizon.

Upshur series

The Upshur series consists of fine, mixed, mesic Typic
Hapludalfs. They are deep and well drained and have a
reddish brown silty clay and dark reddish brown clay B2t
horizon. They formed in residuum from shale and silt-
stone. The Upshur soils are on ridges, benches, and side
slopes. Slope ranges from 6 to 60 percent but is domi-
nantly 12 to 30 percent.

Upshur soils are associated with Latham, Steinsburg,
and Gilpin soils on ridges and with Vandalia soils on
lower slopes. They are redder, deeper to rock, and less
acid in lower horizons than Latham soils. They are deeper
and contain more clay than Steinsburg and Gilpin soils.
Upshur soils contain more clay in the upper part of the B
horizon than Vandalia soils.

Typical pedon of Upshur silty clay loam, 12 to 30 per-
cent slopes, 250 yards south of Ross Cemetery, in Boyd
County:

Ap—0 to 6 inches, reddish brown (5YR 5/3) silty clay loam; moderate
medium granular and moderate fine subangular blocky structure;
friable; many fine roots; very strongly acid, clear smooth boundary.

B21t—6 to 17 inches, reddish brown (25YR 4/4) silty clay; moderate
medium angular blocky structure; firm, plastic, sticky; few fine
roots; continuous clay films; very strongly acid; gradual wavy boun-
dary.

B22t—17 to 35 inches, dark reddish brown (25YR 3/4) clay; strong
coarse angular blocky structure parting to fine angular blocky; firm,
very sticky, very plastic; continuous clay films; few fine roots; few
vertical cracks 2 to 10 millimeters wide; common slickensides; few
wedges; very strongly acid; clear smooth boundary.

B3t—35 to 39 inches, reddish brown (§YR 4/4) clay; weak coarse suban-
gular blocky structure; firm, very sticky and plastic; few clay films;
few light gray and common dark coatings; few fine roots; very
strongly acid; clear smooth boundary.

C—39 to 49 inches, reddish brown (5YR 5/4) silty clay loam; common
medium prominent gray (10YR 6/1) mottles; massive; firm; about 20
percent by volume siltstone fragments; very strongly acid; abrupt
smooth boundary.

R—49 inches, light olive brown acid siltstone and shale.

The solum thickness ranges from 26 to 42 inches. Depth to rock or
soft shale ranges from 3 1/2 to 5 feet. Coarse fragments make up 0 to 10
percent of the upper part of the solum and as much as 25 percent of the
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lower part. Reaction ranges from very strongly acid to medium acid in
the upper 20 inches of the solum and from very strongly acid to neutral
in the lower part of the solum and in the C horizon.

The Ap horizon has hue of 10YR, 7.5YR, or 5YR, value of 3 to 5, and
chroma of 2 to 4. It ranges from silt loam to clay.

The B horizon has hue of 5YR, 25YR, or 10R ; value of 3 or 4; and
chroma of 3, 4, or 6. It is silty clay or clay. Consistence is firm, plastic or
very plastic and sticky or very sticky.

The C horizon is similar in hue, value, and chroma to the B horizon,
but it is commonly variegated olive, olive brown, or yellow. It ranges
from silty clay loam to clay and is 20 to 60 percent coarse fragments.

Vandalia series

The Vandalia series consists of fine, mixed, mesic Typic
Hapludalfs. The soils are deep and well drained and have
a yellowish red silty clay B2t horizon. They formed in col-
luvium derived from upland soils that formed in material
weathered from calcareous shale, acid siltstone, and sand-
stone. The Vandalia soils are on side slopes and benches.
Slope ranges from 12 to 60 percent but is dominantly 25
to 50 percent.

Vandalia soils are associated with Hayter, Latham,
Shelocta, and Upshur soils. They are deeper to rock than
Latham and Upshur soils and are less acid than Latham
soils. Vandalia soils contain more clay in the solum than
Hayter and Shelocta soils.

Typical pedon of Vandalia silt loam, in an area of Van-
dalia-Upshur complex, 30 to 60 percent slopes, 250 yards
south of Durbin Road and 350 yards west of U.S. 23, in
Boyd County:

Ap—0 to 5 inches, dark brown (7.5YR 4/2) heavy silt loam; moderate
medium granular structure; very friable; many fine roots; 5 percent
coarse fragments; medium acid; abrupt smooth boundary.

B1it—5 to 16 inches, reddish brown (5YR 4/4) heavy silty clay loam;
moderate fine and medium subangular blocky and angular blocky
structure; friable; slightly sticky; few small roots; 8 percent shale
and small sandstone fragments; thin continuous clay films; strongly
acid; gradual wavy boundary.

B2t—16 to 34 inches, yellowish red (5YR 4/6) silty clay; moderate coarse
subangular blocky structure parting to strong medium and fine an-
gular blocky; firm, sticky and plastic; few small roots; about 10 per-
cent coarse fragments of shale; continuous clay films; medium acid;
gradual wavy boundary.

B3t—34 to 42 inches, reddish brown (5YR 4/4) and yellowish red (5YR
4/6) heavy silty clay; strong medium angular blocky and subangular
blocky structure; firm, sticky and plastic; few clay films; about 30
percent coarse fragments of shale and siltstone 1/2 to 6 inches in
diameter; medium acid; gradual wavy boundary.

C1—42 to 50 inches, light olive brown (2.5Y 5/4) clay; common medium
faint olive gray (5Y 5/2) and few medium distinct reddish brown
(5YR 5/4) mottles; massive; firm, sticky and plastic; about 10 per-
cent shale fragments; slightly acid; gradual wavy boundary.

C2—50 to 65 inches, variegated olive brown (2.5Y 5/4), olive gray (6Y
5/2), brownish yellow (10YR 6/6), and reddish brown (5YR 5/4) silty
clay; massive; firm, sticky and plastic; about 10 percent shale frag-
ments; medium acid; abrupt smooth boundary.

R-—-65 inches, olive shale.

The solum thickness ranges from 36 to 60 inches. Depth to bedrock is
more than 5 feet. Reaction of the upper part of the B horizon ranges
from medium acid to very strongly acid, in the lower part of the B
horizon it is medium acid to slightly acid, and in the C horizon it is medi-
um acid to mildly alkaline. Coarse fragments make up 5 to 30 percent of
the solum and as much as 35 percent of the C horizon.

The Ap horizon has hue of 7.5YR, 5YR, or 10YR; value of 4 or 5; and
chroma of 2 to 4. It is silt loam or light silty clay loam.

The upper part of the B horizon has hue of 7.5YR or 5YR, value of 4
or 5, and chroma of 4 to 6. It is heavy silt loam, silty clay loam, or light
silty clay. )

The lower parts of the B horizon and the C horizon have hue of 5YR,
25YR, and 2.5Y; value of 3 to 6; chroma of 3 to 6; and mottles are in
shades of gray and brown. They are heavy silty clay loam, silty clay, or
clay.

Weinbach series

The Weinbach series consists of fine-silty, mixed, mesic
Aeric Fragiaqualfs. They are deep, somewhat poorly
drained and nearly level and have a mottled light
brownish gray light silty clay loam B2t horizon, over a
brittle and compact fragipan. They formed in mixed allu-
vium on terraces. In this survey area Weinbach soils are
a taxadjunct because they have an argillic horizon above
the fragipan that is not within the range defined for the
Weinbach series.

Weinbach soils are associated with Otwell soils and
Bonnie soils. They are not as well drained as the Otwell
soils and are better drained than the Bonnie soils. They
are less brown than the Otwell soils and not as gray as
the Bonnie soils.

Typical pedon of Weinbach silt loam, 40 yards north of
farm lane, 75 yards east of C&O Railroad, and 0.4 mile
north of Grays Branch, in Greenup County:

Ap—0 to 10 inches, grayish brown (10YR 5/2) silt loam; weak fine
granular structure; very friable; few fine roots; slightly acid; abrupt
smooth boundary.

B1t—10 to 16 inches, brown (10YR 5/3) silt loam; few fine faint yel-
lowish brown (10YR 5/4, 5/6) mottles; friable; few fine roots; few
dark concretions; many fine pores; continuous clay films; strongly
acid; clear smooth boundary.

B2t—16 to 24 inches, light brownish gray (10YR 6/2) light silty clay
loam; common medium distinct strong brown (7.5YR 5/6), yellowish
brown (10YR 5/6), and light gray (2.5Y 7/2) mottles; few fine roots;
few dark concretions; many fine pores; continuous clay films;
strongly acid; clear smooth boundary.

Bx1—24 to 36 inches, light brownish gray (2.5Y 6/2) heavy silt loam;
many medium and coarse prominent brown (7.5YR 5/4) mottles;
strong very coarse prismatic structure parting to moderate medium
and fine blocky; firm, brittle; few medium dark concretions; dark
coatings on peds; few clay films and silt coatings; very strongly
acid; clear smooth boundary.

Bx2—36 to 50 inches, brown (7.5YR 5/4) silt loam; strong very coarse
prismatic structure parting to moderate thick platy and moderate
fine blocky; firm, brittle; few dark concretions and coatings on peds;
gray (10YR 6/1) and brown (7.5YR 5/2) clay films and silt coatings
on peds; very strongly acid; gradual wavy boundary.

C—50 to 70 inches, brown (7.5YR 5/4) silt loam; common medium
distinct light brownish gray (10YR 6/2) and strong brown (7.5YR
5/6) mottles; massive; friable; few dark brown stains along cracks;
strongly acid.

The solum thickness ranges from 45 to 60 inches. Depth to rock
ranges from 6 to 10 feet or more. The depth to the fragipan ranges from
18 to 28 inches. Reaction below the Ap horizon ranges from medium acid
to very strongly acid.

The Ap horizon has hue of 10YR, value of 4 or 5, and chroma of 2 or
3.

The B1 horizon has hue of 10YR, value of 5 or 6, and chroma of 2 to 4.
The B2t horizon has matrix with hue of 10YR or 25Y, value of 5 or 6,
and chroma of 2 to 4 and has mottles with hue of 7.5YR, 10YR, and
2.5Y, value of 4 to 6; and chroma of to 6. It is silt loam or light silty clay
loam. The Bx horizon has strong, very coarse prismatic structure part-
ing to blocky and platy.
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The C horizon has hue of 7.5YR or 10YR, value of 4 or 5, and chroma
of 2 to 6. It is silt loam or light silty clay loam and is commonly
stratified with thin layers of fine sandy loam.

Wernock series

The Wernock series consists of fine-silty, mixed, mesic
Typic Hapludults. They are moderately deep and well
drained soils and have a yellowish brown and strong
brown silt loam and light silty clay loam B2t horizon.
They formed in residuum from acid siltstone, shale, and
sandstone. The Wernock soils are on narrow to fairly

broad ridgetops. Slope ranges from 2 to 20 percent but is
dominantly 4 to 15 percent.

Wernock soils are associated with Gilpin, Latham, and
Tilsit soils. They have fewer coarse fragments throughout
the solum than Gilpin soils, contain less clay than Latham
soils, and lack the fragipan of the Tilsit soils.

Typical pedon of Wernock silt loam, 2 to 6 percent
slopes, on Beauty Ridge 2,000 feet northeast of right
angle turn on gravel road between Peter Cave Branch
and North Branch of Plum Fork, about 11 1/2 miles
northwest of Greenup, in Greenup County:

01—1/2 inch to 0, partially decomposed hardwood leaf litter.

Al1—0 to 2 inches, dark grayish brown (10YR 4/2) silt loam; weak fine
and very fine granular structure; very friable; many fine roots;
strongly acid; abrupt smooth boundary.

A2-—2 to 5 inches, yellowish brown (10YR 5/4) silt loam; weak fine and
medium subangular blocky structure; very friable; common fine
roots; few fine pores and channels; very strongly acid; clear smooth
boundary.

B21t—5 to 11 inches, yellowish brown (10YR 5/6) heavy silt loam;
moderate medium subangular blocky structure parting to fine and
very fine angular blocky; friable; common fine roots; few fine pores;
common strong brown (7.5YR 5/6) clay films; few pale brown (10YR
6/3) silt coatings on larger peds; about 2 percent small siltstone
fragments; very strongly acid; clear smooth boundary.

B22t—11 to 27 inches, strong brown (7.5YR 5/6) light silty clay loam;
moderate medium angular blocky structure parting to fine and very
fine angular blocky; firm; common fine roots; many clay films; about
5 percent siltstone fragments; common fine faint pale brown (10YR
7/3) and yellowish red (5YR 4/6) mottles in lower 5 inches; very
strongly acid; clear smooth boundary.

B3t—27 to 31 inches, strong brown (7.5YR 5/6) channery clay loam;
common fine faint very pale brown (10YR 7/3) and yellowish red
(5YR 4/6) mottles; moderate medium angular blocky structure part-
ing to fine and very fine angular blocky; firm; few fine roots; many
clay films; about 40 percent siltstone and soft shale fragments; very
strongly acid; abrupt smooth boundary.

C—31 to 38 inches, soft reddish sandstone and brownish sandy shale 1/4
to 1 inch thick; clay films between some layers; few fine roots; very
strongly acid; abrupt smooth boundary.

R—38 inches, rippable brownish and reddish sandstone and interbedded
grayish soft clay shale.

The solum thickness and depth to soft sandstone, siltstone, or shale
range from 30 to 40 inches. Reaction is strongly acid to extremely acid,
unless the soil is limed. Coarse fragments make up 0 to 10 percent of
the profile above a depth of 24 inches and 5 to 40 percent below a depth
of 24 inches.

The Al horizon has hue of 10YR, value of 3 or 4, and chroma of 2 or
3. The A2 and Ap horizons have hue of 10YR, value of 4 or 5, and
chroma of 2 to 4.

The B2t horizon has hue of 10YR, 7.5YR, and 5YR; value of 4 or 5;
and chroma of 4 to 8. It is silt loam or silty clay loam. The B3t horizon
has hue of 10YR or 7.5YR, value of 4 or 5, and chroma of 4 to 8. In

some pedons the B horizon is mottled in shades of brown or red above a
depth of 24 inches and gray below a depth of 24 inches. It is silt loam,
silty clay loam, clay loam, or their shaly or channery analogues.

The C horizon is gray, red, or brown weathered sandstone, siltstone,
or shale, which is commonly interbedded.

Whitley series

The Whitley series consists of fine-silty, mixed, mesic
Typic Hapludults. They are deep and well drained and
have a brown light silty clay loam, silt loam, and loam B2t
horizon. They formed in alluvium washed from soils
derived from acid siltstone, shale, and sandstone. Whitley
soils are on low and high stream terraces. Slope ranges
from 0 to 12 percent but is dominantly 2 to 10 percent.

Whitley soils are associated with Allegheny, Cuba,
Morehead, and Tilsit soils. They are better drained than
Tilsit and Morehead soils and lack the fragipan of the Til-
sit soils. Whitley soils have an argillic horizon which the
Cuba soils do not have, and they contain less sand in the
upper 40 inches than Allegheny soils.

Typical pedon of Whitley silt loam, 0 to 2 percent
slopes, 1,000 feet west of KY 7, and 1/2 mile south of
junction of KY 7 and KY 827, in Greenup County:

Ap—0 to 10 inches, brown (10YR 4/3) silt loam; moderate fine granular
structure; very friable; many fine roots; medium acid; abrupt
smooth boundary.

B1—10 to 18 inches, strong brown (7.5YR 5/6) silt loam; weak medium
and fine subangular blocky structure; very friable; common fine
roots; few fine pores; few root channels filled with material from
the Ap horizon; strongly acid; clear smooth boundary.

B21t—18 to 28 inches, brown (7.5YR 4/4) light silty clay loam; moderate
medium subangular blocky structure parting to fine angular blocky;
friable; few fine roots; few fine pores; common clay films; very
strongly acid; gradual smooth boundary.

B22t—28 to 40 inches, brown (7.5YR 5/4) silt loam; few fine faint pale
brown (10YR 6/3) mottles; moderate medium subangular blocky
structure parting to weak fine angular blocky; friable; few fine
roots; common fine pores; common clay films; very strongly acid;
gradual smooth boundary.

B23t—40 to 52 inches, brown (7.5YR 5/4) loam; common medium faint
pale brown (10YR 6/3) mottles; weak medium and fine angular and
subangular blocky structure; friable; few fine pores; few clay films;
very strongly acid; gradual smooth boundary.

B24t—52 to 68 inches, brown (7.5YR 4/4) loam; common medium faint
light yellowish brown (10YR 6/4) and light brownish gray (10YR
6/2) mottles; weak medium and fine angular and subangular blocky
structure; common fine pores; few clay films; very strongly acid;
clear smooth boundary.

B3—68 to 74 inches, brown (7.5YR 4/4) fine sandy loam; common medi-
um distinct light gray (10YR 7/2) and very pale brown (10YR 7/3)
mottles; weak medium angular blocky structure; very friable; few
fine pores; very strongly acid.

The solum thickness ranges from 36 to 74 inches. Depth to rock
ranges from 5 to 10 feet or more. Reaction is strongly acid or very
strongly acid, unless the soil is limed. Coarse fragments make up 0 to 6
percent of the Ap horizon and upper part of the B horizon and as much
as 50 percent of the lower part of the B horizon and the C horizon.

The Ap horizon has hue of 10YR hue, value of 3 or 4, and chroma of 2
or 3.

The upper part of the Bt horizon has hue of 7.5YR and 10YR, value
of 4 or 5, and chroma of 4 or 6. It is silt loam or light silty clay loam.
The lower part of the Bt horizon and the C horizon are similar in hue,
value, and chroma. They are loam, silt loam, silty clay loam, fine sandy
loam, and their gravelly analogues.
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Formation and classification of the
soils

The first part of this section discusses the factors of
soil formation, relates them to the formation of soils in
the survey area, and explains the processes of soil forma-
tion. The second part defines the categories in the system
of soil classification and shows where the soils in Boyd
and Greenup Counties are placed in the system.

Factors of soil formation

Soil is a natural, three-dimensional body on the earth’s
surface that supports plants and that has properties
resulting from the integrated effect of climate and plant
and animal life acting on earthy parent material, as condi-
tioned by relief or topography over a period of time.

The interaction of five main factors results in dif-
ferences among the soils. These factors are the physical
and chemical composition of the parent material, the cli-
mate during and after the accumulation of the parent
material, the kinds of plants and organisms living in the
soil, the relief of the land and its effect on runoff, and the
length of time it took the soil to form.

The effects of one factor can differ from place to place,
but the interaction of all the factors determines the kind
of soil that forms. In the following paragraphs the factors
of soil formation are discussed as they relate to the soils
in the survey area.

Climate

Climate affects the physical, chemical, and biological
relationship in soils. It influences the kind and number of
plants and animals, the weathering of rocks and minerals,
the susceptibility of the soil to erosion, and the rate of
soil formation.

The climate of Boyd and Greenup Counties is tem-
perate and humid. The average annual precipitation is
about 40 inches, and the mean annual air temperature is
about 57 degrees F. The soils are almost never dry and
are subject to leaching throughout the year. The soluble
bases have been largely leached out of the solum, and
clay minerals have moved from the surface layer into the
subsoil. As a result, most of the soils have a leached, acid
surface layer and a subsoil that is finer textured than the
surface layer. The soils of the Latham and Wernock se-
ries are examples of this type.

Plant and animal life

Plants affect soil formation mainly by adding organic
matter. Animals, bacteria, and fungi affect soil formation
mainly by converting the remains of plants to organic
matter and plant nutrients. The organic matter imparts a
dark color to the soil material, and humus aids in the for-
mation of soil structure.

Most of the soils in this area formed under hardwood
forests. They have a thin, dark-colored surface layer and

a leached, lighter colored subsurface layer. Local dif-
ferences in drainage, parent material, elevation, aspect,
and other features contributed to differences in forest
density, composition of plant species, and the kinds of as-
sociated ground cover. These local differences are
reflected in variations in the soils. Shelocta soils, for ex-
ample, have a darker colored surface layer on steep,
north-facing slopes than on south-facing slopes.

Man has greatly altered the surface layer and changed
the soil environment where he has cleared the forests,
drained the swamps, and plowed the soil. He has mixed
some of the soil horizons, moved soil materials from place
to place, added fertilizer and lime, and introduced new
plants. Where he has misused the land, accelerated ero-
sion has removed part or all of the original surface layer
and subsoil is exposed. '

Parent material

The parent material is the unconsolidated mass from
which the soils develop (fig. 11). The soils in Boyd and
Greenup Counties formed mostly in residual material
from the underlying rock and in stream alluvium washed
from soils formed in residual material. In some valleys
there are deposits of lacustrine material.

Most of the surface rock formations consist of acid
shale, siltstone, and sandstone, and a few thin layers of
limestone and calcareous shale. The chemical and
mineralogical content, the texture of the soil, and the
depth to rock have been greatly influenced by the kind of
parent material in which the soils formed. Steinsburg
soils, for example, formed in materials weathered from
sandstone and are coarser textured than Latham soils,
which formed in materials weathered from shale. Berks
and Cranston soils are medium textured and formed in
siltstone parent material. Cuba soils and other alluvial
soils have the same general composition as the surround-
ing soils on uplands. Markland soils are fine textured and
formed in lacustrine deposits.

Topography

The topography, or the position, shape, and slope of the
soils on the landscape, influences the formation of soils,
primarily through its effect on drainage and erosion. It
also influences the formation of soils through variations in
exposure to the sun and wind, aeration, soil temperature,
and plant cover.

The topography of Boyd and Greenup Counties varies
from nearly level in the valleys to narrow sloping ridges
and steep or very steep side slopes. The maximum dif-
ference in elevation between the valleys and the adjacent
hillerests ranges from about 300 to 600 feet.

Most soils with steep slopes are deep because they
developed in colluvial materials that have washed and
crept downhill from very steep upper slopes. Examples of
these are Vandalia and Shelocta soils. Some soils with
steep or very steep slopes are moderately deep, largely
because of the rapid geological erosion. Berks soils are an
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example of this type. These steep to very steep soils tend
to have fewer and less distinet horizons than those
formed in less sloping areas because water runs off the
surface, thus limiting percolation. In less steep areas
more rainfall penetrates the soil and the soils are less
eroded.

The shape of the land surface is generally related to
the different rates of weathering of the underlying rocks.
Shale weathers more rapidly than siltstone and sand-
stone; consequently, landscapes underlain by shale have a
rounded, highly dissected appearance. Where there is in-
terbedding of shale, siltstone, and sandstone, the land-
scape has a benched appearance and more abrupt changes
in slope.

Topography generally controls the depth of the water
table, which is an important factor in profile development.
In nearly level areas some soils are saturated with water
for extended periods. Mottling and the gray colors of
soils, such as those in the Newark and Morehead soils,
reflect this condition.

Time

The formation of soils requires time for the parent
material to be altered and form uniquely different kinds
of soils. The length of time required for a soil to develop
in Boyd and Greenup Counties depends mainly on the
kind and nature of the parent materials and the topog-
raphy. Plant and animal life and climate have compara-
tively less influence on the rate of soil development. With
the exception of soils formed in recent alluvium, enough
time has elapsed in the survey area for a full expression
of the interaction of the factors of soil formation.

Steinsburg and Latham soils are examples of those
formed from different parent material in about the same
length of time. Steinsburg soils formed in residuum from
resistant sandstone and exhibit weaker profile develop-
ment than Latham soils, which formed in residuum from
easily weathered soft shale.

Berks and Gilpin soils are examples of those formed in
similar parent material but on different topography. Both
formed in residuum from siltstone and shale, but Gilpin
soils are sloping to moderately steep and Berks soils are
very steep. Gilpin soils show greater horizon development
than Berks soils, even though both have been developing
about the same length of time.

Soils formed in recent sediments have weak horizon
development. In places the surface layer shows a slight
increase in organic matter content, and the subsoil has
weak structure. Such soils are said to be immature, or
youthful. Examples of this type are Cuba and Pope soils.
After a long time and if there are no further additions of
sediment, weathering occurs, some of the finer material
moves into the subsoil, and the structure and color of the
subsoil may change. Whitley soils are an example of soils
that have undergone this maturing process. A soil is
generally said to be mature when it has been in place
long enough to acquire distinct profile characteristics. Ex-

amples of mature soils in Boyd and Greenup Counties are
Riney, Latham, and Tilsit soils.

Processes of soil formation

The formation of a succession of layers, called horizons,
in soils is the result of one or more of the following
processes: (1) accumulation of organic matter; (2) leaching
of carbonates and more soluble minerals; (3) chemical
weathering, chiefly by hydrolysis, of primary minerals
into silicate clay minerals; (4) translocation of the silicate
clays, and probably some silt-sized particles, from one
horizon to another; and (5) reduction and transfer of iron.

Several of these processes have been active in the for-
mation of most soils in Boyd and Greenup Counties. The
interaction of the first four processes is reflected in the
strongly expressed horizons of the well drained Upshur
and Riney soils, and all five processes have probably been
active in the formation of the moderately well drained
Monongahela, Tilsit, and Otwell soils. The process of accu-
mulation of organic matter has had the greatest effect on
the Huntington soils, which formed in recent sediments.

Some organic matter has accumulated in all the soils to
form the immediate surface layer, or Al horizon. The or-
ganic matter content ranges from low in the Berks soils
to high in the Huntington soils. The A1 horizon becomes a
part of the Ap horizon through tillage and thus is no
longer recognizable.

Most of the soils in the survey area are acid and
formed in materials low in carbonates and the more solu-
ble materials. Some soils formed in calcareous deposits,
are acid in the upper layers, and contain carbonates in the
lower layers. Licking and Markland soils are examples of
this type. Recently deposited materials on first bottoms
generally reflect the composition of the surrounding soils
on uplands. Cuba and Pope soils, for example, are
strongly acid and formed in acid material washed from
uplands. Huntington and Nolin soils are less acid and are
washed from material influenced by limestone and cal-
careous shale.

The translocation of clay minerals is an important
process in the horizon development of many soils in the
survey area. Clay minerals removed from the A horizon
are largely immobilized and accumulate as clay films on
ped faces, in pores, and in root channels in the B horizon.

The reduction and transfer of iron has occurred in all
soils that lack good natural drainage. This process is
known as gleying. Part of the iron may be reoxidized and
segregated, forming the yellowish brown, strong brown,
and other bright colored mottles on an essentially gray
matrix in the subsoil. Concretions of iron or manganese
are commonly formed under these conditions.

As silicate clay forms from primary minerals, some iron
is commonly freed as hydrated oxide. These oxides are
more or less red, and even when: present in small
amounts, they give at least a brownish color to the soil
material. They are largely responsible for the strong
brown, yellowish brown, or reddish brown colors that
dominate the subsoils of many soils in the survey area.
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Classification

The system of soil classification currently used was
adopted by the National Cooperative Soil Survey in 1965.
Readers interested in further details about the system
should refer to “Soil taxonomy” (8, 10).

The system of classification has six categories.
Beginning with the broadest, these categories are the
order, suborder, great group, subgroup, family, and series.
In this system the classification is based on the different
soil properties that can be observed in the field or those
that can be inferred either from other properties that are
observable in the field or from the combined data of soil
science and other disciplines. The properties selected for
the higher categories are the result of soil genesis or of
factors that affect soil genesis. In table 18, the soils of the
survey area are classified according to the system.
Categories of the system are discussed in the following
paragraphs.

ORDER. Ten soil orders are recognized as classes in
the system. The properties used to differentiate among
orders are those that reflect the kind and degree of domi-
nant soil-forming processes that have taken place. Each
order is identified by a word ending in sol. An example is
Entisol.

SUBORDER. Each order is divided into suborders
based primarily on properties that influence soil genesis
and are important to plant growth or that are selected to
reflect the most important variables within the orders.
The last syllable in the name of a suborder indicates the
order. An example is Aquent (Aqu, meaning water, plus
ent, from Entisol).

GREAT GROUP. Each suborder is divided into great
groups on the basis of close similarities in kind, arrange-
ment, and degree of expression of pedogenic horizons; soil
moisture and temperature regimes; and base status. Each
great group is identified by the name of a suborder and a
prefix that suggests something about the properties of
the soil. An example is Fluvaquents (Fluv, meaning
deposited by water, plus aquent, the suborder of Entisols
that have an aquic moisture regime).

SUBGROUP. Each great group may be divided into
three subgroups: the central (typic) concept of the great
groups, which is not necessarily the most extensive sub-
group; the intergrades, or transitional forms to other or-
ders, suborders, or great groups; and the extragrades,
which have some properties that are representative of
the great groups but do not indicate transitions to any
other known kind of soil. Each subgroup is identified by
one or more adjectives preceding the name of the great
group. The adjective Typic identifies the subgroup that is
thought to typify the great group. An example is Typic
Fluvaquents.

FAMILY. Families are established within a subgroup
on the basis of similar physical and chemical properties
that affect management. Among the properties con-
sidered in horizons of major biological activity below plow
depth are particle-size distribution, mineral content, tem-

perature regime, thickness of the soil penetrable by roots,
consistence, moisture equivalent, soil slope, and per-
manent cracks. A family name consists of the name of a
subgroup and a series of adjectives. The adjectives are
the class names for the soil properties used as family dif-
ferentiae. An example is fine-silty, mixed, acid, mesic,
Typic Fluvaquents.

SERIES. The series consists of soils that formed in a
particular kind of material and have horizons that, except
for texture of the surface soil or of the underlying sub-
stratum, are similar in differentiating characteristics and
in arrangement in the soil profile. Among these charac-
teristics are color, texture, structure, reaction, con-
sistence, and mineral and chemical composition.
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Glossary

Aeration, soil. The exchange of air in soil with air from the atmosphere.
The air in a well aerated soil is similar to that in the atmosphere;
the air in a poorly aerated soil is considerably higher in carbon diox-
ide and lower in oxygen.

Aggregate, soil. Many fine particles held in a single mass or cluster.
Natural soil aggregates, such as granules, blocks, or prisms, are
called peds. Clods are aggregates produced by tillage or logging.

Alluvium. Material, such as sand, silt, or clay, deposited on land by
streams.

Association, soil. A group of soils geographically associated in a charac-
teristic repeating pattern and defined and delineated as a single
map unit.

Available water capacity (available moisture capacity). The capacity
of soils to hold water available for use by most plants. It is com-
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monly defined as the difference between the amount of soil water
at field moisture capacity and the amount at wilting point. It is
commonly expressed as inches of water per inch of soil. The capaci-
ty, in inches, in a 60-inch profile or to a limiting layer is expressed

as—
Inches
Very 1ow .o Less than 24
LW ettt 24 to 3.2

Moderate

Base saturation. The degree to which material having base exchange
properties is saturated with exchangeable bases (sum of Ca, Mg,
Na, K), expressed as a percentage of the exchange capacity.

Bedrock. The solid rock that underlies the soil and other unconsolidated
material or that is exposed at the surface.

Bottom land. The normal flood plain of a stream, subject to frequent
flooding.

Boulders. Rock fragments larger than 2 feet (60 centimeters) in diame-
ter.

Broad-base terrace. A ridge-type terrace built to control erosion by
diverting runoff along the contour at a nonscouring velocity. The
terrace is 10 to 20 inches high and 15 to 30 feet wide and has gently
sloping sides, a rounded crown, and a dish-shaped channel along the
upper side. It may be nearly level or have a grade toward one or
both ends.

Calcareous soil. A soil containing enough caleium carbonate (commonly
with magnesium carbonate) to effervesce (fizz) visibly when treated
with cold, dilute hydrochloric acid. A soil having measurable
amounts of calcium carbonate or magnesium carbonate.

Cation. An ion carrying a positive charge of electricity. The common
soil cations are caleium, potassium, magnesium, sodium, and
hydrogen.

Channery soil. A soil, that is, by volume, more than 15 percent thin, flat
fragments of sandstone, shale, slate, limestone, or schist as much as
6 inches along the longest axis. A single piece is called a fragment.

Clay. As a soil separate, the mineral soil particles less than 0.002 mil-
limeter in diameter. As a soil textural class, soil material that is 40
percent or more clay, less than 45 percent sand, and less than 40
percent silt.

Clay film. A thin coating of oriented clay on the surface of a soil ag-
gregate or lining pores or root channels. Synonyms: clay coat, clay
skin.

Coarse fragments. Mineral or rock particles up to 8 inches (2 millime-
ters to 7.5 centimeters) in diameter.

Cobblestone (or cobble). A rounded or partly rounded fragment of rock
3 to 10 inches (7.5 to 25 centimeters) in diameter.

Colluvium. Soil material, rock fragments, or both moved by creep, slide,
or local wash and deposited at the bases of steep slopes.

Complex, soil. A map unit of two or more kinds of soil occurring in
such an intricate pattern that they cannot be shown separately on a
soil map at the selected scale of mapping and publication.

Compressible. Excessive decrease in volume of soft soil under load.

Concretions. Grains, pellets, or nodules of various sizes, shapes, and
colors consisting of concentrated compounds or cemented soil
grains. The composition of most concretions is unlike that of the
surrounding soil. Caleium carbonate and iron oxide are common
compounds in concretions.

Consistence, soil. The feel of the soil and the ease with which a lump
can be crushed by the fingers. Terms commonly used to describe
congistence are—

Loose.—Noncoherent when dry or moist; does not hold together in a
mass.

Friable—When moist, crushes easily under gentle pressure
between thumb and forefinger and can be pressed together into a
lump.

Firm.—When moist, crushes under moderate pressure between
thumb and forefinger, but resistance is distinctly noticeable.
Plastic.—When wet, readily deformed by moderate pressure but
can be pressed into a lump; will form a “wire” when rolled between
thumb and forefinger.

Sticky.—When wet, adheres to other material and tends to stretch
somewhat and pull apart rather than to pull free from other materi-
al.

Hard.—When dry, moderately resistant to pressure; can be broken
with difficulty between thumb and forefinger.

Soft.—When dry, breaks into powder or individual grains under
very slight pressure.

Cemented.—Hard; little affected by moistening.

Contour stripcropping (or contour farming). Growing crops in strips
that follow the contour. Strips of grass or close-growing crops are
alternated with strips of clean-tilled crops or summer fallow.

Control section. The part of the soil on which classification is based.
The thickness varies among different kinds of soil, but for many it
is 40 or 80 inches (1 or 2 meters).

Corrosive. High risk of corrosion to uncoated steel or deterioration of
concrete.

Cover crop. A close-growing crop grown primarily to improve and pro-
tect the soil between periods of regular crop production, or a crop
grown between trees and vines in orchards and vineyards.

Cutbanks cave. Unstable walls of cuts made by earthmoving equipment.
The soil sloughs easily.

Depth to rock. Bedrock at a depth that adversely affects the specified
use.

Diversion (or diversion terrace). A ridge of earth, generally a terrace,
built to protect downslope areas by diverting runoff from its natu-
ral course.

Drainage class (natural). Refers to the frequency and duration of
periods of saturation or partial saturation during soil formation, as
opposed to altered drainage, which is commonly the result of artifi-
cial drainage or irrigation but may be caused by the sudden deepen-
ing of channels or the blocking of drainage outlets. Seven classes of
natural soil drainage are recognized:

Excessively drained.—Water is removed from the soil very rapidly.
Excessively drained soils are commonly very coarse textured, rocky,
or shallow. Some are steep. All are free of the mottling related to
wetness.

Somewhat excessively drained.—Water is removed from the soil
rapidly. Many somewhat excessively drained soils are sandy and
rapidly pervious. Some are shallow. Some are so steep that much of
the water they receive is lost as runoff. All are free of the mottling
related to wetness.

Well drained.—Water is removed from the soil readily, but not
rapidly. It is available to plants throughout most of the growing
season, and wetness does not inhibit growth of roots for significant
periods during most growing seasons. Well drained soils are com-
monly medium textured. They are mainly free of mottling.
Moderately well drained.—Water is removed from the soil
somewhat slowly during some periods. Moderately well drained soils
are wet for only a short time during the growing season, but
periodically for long enough that most mesophytic crops are af-
fected. They commonly have a slowly pervious layer within or
directly below the solum, or periodically receive high rainfall, or
both.

Somewhat poorly drained.—Water is removed slowly enough that
the soil is wet for significant periods during the growing season.
Wetness markedly restricts the growth of mesophytic crops unless
artificial drainage is provided. Somewhat poorly drained soils com-
monly have a slowly pervious layer, a high water table, additional
water from seepage, nearly continuous rainfall, or a combination of
these.

Poorly drained.—Water is removed so slowly that the soil is satu-
rated periodically during the growing season or remains wet for
long periods. Free water is commonly at or near the surface for
long enough during the growing season that most mesophytic crops
cannot be grown unless the soil is artificially drained. The soil is not
continuously saturated in layers directly below plow depth. Poor
drainage results from a high water table, a slowly pervious layer
within the profile, seepage, nearly continuous rainfall, or a combina-
tion of these.

Very poorly drained.—Water is removed from the soil so slowly
that free water remains at or on the surface during most of the
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growing season. Unless the soil is artificially drained, most
mesophytic crops cannot be grown. Very poorly drained soils are
commonly level or depressed and are frequently ponded. Yet, where
rainfall is high and nearly continuous, they can have moderate or
high slope gradients, as for example in “hillpeats” and “climatic
moors.”

Drainage, surface. Runoff, or surface flow of water, from an area.

Fragipan. A loamy, brittle subsurface horizon low in porosity and con-
tent of organic matter and low or moderate in clay but high in silt
or very fine sand. A fragipan appears cemented and restricts roots.
When dry, it is hard or very hard and has a higher bulk density
than the horizon or horizons above. When moist, it tends to rupture
suddenly under pressure rather than to deform slowly.

Gleyed soil. A soil having one or more neutral gray horizons as a result
of waterlogging and lack of oxygen. The term “gleyed” also
designates gray horizons and horizons having yellow and gray mot-
tles as a result of intermittent waterlogging.

Grassed waterway. A natural or constructed waterway, typically broad
and shallow, seeded to grass as protection against erosion. Conducts
surface water away from cropland.

Gravel. Rounded or angular fragments of rock up to 3 inches (2 millime-
ters to 7.5 centimeters) in diameter. An individual piece is a pebble.

Gravelly soil material. Material from 15 to 50 percent, by volume,
rounded or angular rock fragments, not prominently flattened, up to
3 inches (7.5 centimeters) in diameter.

Green manure (agronomy). A soil-improving crop grown to be plowed
under in an early stage of maturity or soon after maturity.

Ground water (geology). Water filling all the unblocked pores of under-
lying material below the water table, which is the upper limit of
saturation.

Gully. A miniature valley with steep sides cut by running water and
through which water ordinarily runs only after rainfall. The distinc-
tion between a gully and a rill is one of depth. A gully generally is
an obstacle to farm machinery and is too deep to be obliterated by
ordinary tillage; a rill is of lesser depth and can be smoothed over
by ordinary tillage.

Horizon, soil. A layer of soil, approximately parallel to the surface, hav-
ing distinct characteristics produced by soil-forming processes. The
major horizons of mineral soil are as follows:

O horizon.—An organic layer, fresh and decaying plant residue, at
the surface of a mineral soil.

A horizon.—The mineral horizon, formed or forming at or near the
surface, in which an aceumulation of humified organic matter is
mixed with the mineral material. Also, a plowed surface horizon
most of which was originally part of a B horizon.

A2 horizon.—A mineral horizon, mainly a residual concentration of
sand and silt high in content of resistant minerals as a result of the
loss of silicate clay, iron, aluminum, or a combination of these.

B horizon.—The mineral horizon below an A horizon. The B horizon
is in part a layer of change from the overlying A to the underlying
C horizon. The B horizon also has distinctive characteristics caused
(1) by accumulation of clay, sesquioxides, humus, or a combination
of these; (2) by prismatic or blocky structure; (3) by redder or
browner colors than those in the A horizon; or (4) by a combination
of these. The combined A and B horizons are generally called the
solum, or true soil. If a soil lacks a B horizon, the A horizon alone is
the solum.

C horizon.—The mineral horizon or layer, excluding indurated
bedrock, that is little affected by soil-forming processes and does
not have the properties typical of the A or B horizon. The material
of a C horizon may be either like or unlike that from which the
solum is presumed to have formed. If the material is known to
differ from that in the solum the Roman numeral II precedes the
letter C.

R layer.—Consolidated rock beneath the soil. The rock commonly
underlies a C horizon, but can be directly below an A or a B
horizon.

Humus. The well decomposed, more or less stable part of the organic
matter in mineral soils.

Hydrologic soil groups. Refers to soils grouped according to their ru-
noff-producing characteristics. The chief consideration is the in-

herent capacity of soil bare of vegetation to permit infiltration. The
slope and the kind of plant cover are not considered, but are
separate factors in predicting runoff. Soils are assigned to four
groups. In group A are soils having a high infiltration rate when
thoroughly wet and having a low runoff potential. They are mainly
deep, well drained, and sandy or gravelly. In group D, at the other
extreme, are soils having a very slow infiltration rate and thus a
high runoff potential. They have a claypan or clay layer at or near
the surface, have a permanent high water table, or are shallow over
nearly impervious bedrock or other material. A soil is assigned to
two hydrologic groups if part of the acreage is artificially drained
and part is undrained.

Impervious soil. A soil through which water, air, or roots penetrate
slowly or not at all. No soil is absolutely impervious to air and
water all the time.

Infiltration. The downward entry of water into the immediate surface
of soil or other material, as contrasted with percolation, which is
movement of water through soil layers or material.

Lacustrine deposit (geology). Material deposited in lake water and ex-
posed when the water level is lowered or the elevation of the land
is raised.

Landslide. The rapid downhill movement of a mass of soil and loose
rock generally when wet or saturated. The speed and distance of
movement, as well as the amount of soil and rock material, vary
greatly.

Large stones. Rock fragments 10 inches (25 centimeters) or more
across. Large stones adversely affect the specified use.

Leaching. The removal of soluble material from soil or other material
by percolating water.

Liquid limit. The moisture content at which the soil passes from a
plastic to a liquid state.

Loam. Soil material that is 7 to 27 percent clay particles, 28 to 50 per-
cent silt particles, and less than 52 percent sand particles.

Loess. Fine grained material, dominantly of silt-sized particles,
deposited by wind.

Low strength. Inadequate strength for supporting loads.

Minimum tillage. Only the tillage essential to crop preduction and
prevention of soil damage.

Miscellaneous areas. Areas that have little or no natural soil, are too
nearly inaccessible for orderly examination, or cannot otherwise be
feasibly classified.

Mottling, soil. Irregular spots of different colors that vary in number
and size. Mottling generally indicates poor aeration and impeded
drainage. Descriptive terms are as follows: abundance—few, com-
mon, and many; size—fine, medium, and coarse; and con-
trast—faint, distinct, and prominent. The size measurements are of
the diameter along the greatest dimension. Fiine indicates less than
5 millimeters (about 02 inch); medium, from 5 to 15 millimeters
(about 0.2 to 0.6 inch); and coarse, more than 15 millimeters (about
0.6 inch).

Munsell notation. A designation of color by degrees of the three single
variables—hue, value, and chroma. For example, a notation of 10YR
6/4 is a color of 10YR hue, value of 6, and chroma of 4.

Parent material. The great variety of unconsolidated organic and
mineral material in which soil forms. Consolidated bedrock is not
yet parent material by this concept.

Ped. An individual natural soil aggregate, such as a granule, a prism, or
a block.

Percs slowly. The slow movement of water through the soil adversely
affecting the specified use.

Permeability. The quality that enables the soil to transmit water or air,
measured as the number of inches per hour that water moves
through the soil. Terms describing permeability are very slow (less
than 0.06 inch), slow (0.06 to 0.20 inch), moderately slow (0.2 to 0.6
inch), moderate (0.6 to 2.0 inches), moderately rapid (2.0 to 6.0
inches), rapid (6.0 to 20 inches), and very rapid (more than 20
inches).

Piping. Moving water of subsurface tunnels or pipelike cavities in the
soil.

Plasticity index. The numerical difference between the liquid limit and
the plastic limit; the range of moisture content within which the soil
remains plastic.
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Plastic limit. The moisture content at which a soil changes from a
semisolid to a plastic state.

Poorly graded. Refers to soil material consisting mainly of particles of
nearly the same size. Because there is little difference in size of the
particles, density can be increased only slightly by compaction.

Profile, soil. A vertical section of the soil extending through all its
horizons and into the parent material.

Reaction, soil. The degree of acidity or alkalinity of a soil, expressed in
pH values. A soil that tests to pH 7.0 is described as precisely
neutral in reaction because it is neither acid nor alkaline. The
degree of acidity or alkalinity is expressed as—

pH
Extremely acid ......ccccoovueevenenrnrereiceeen Below 4.5
Very strongly acid......cocooovvevevrerececcureerenieinenen, 4.5 to 5.0
Strongly acid...... 5.1to0 5.5
Medium acid .....ccoooveccnne 5.6 to 6.0
Slightly acid ............. 6.1 to 6.5
Neatral............. 6.6 to 7.3
Mildly alkaline 74 to 7.8
Moderately alkaline. 7.9 to 84
Strongly alkaline .......cocoevecrmicnnneninnnnnnnnnns 8.5 t0 9.0
Very strongly alkaline ........o.ccovueeveunnad 9.1 and higher
Relief. The elevations or inequalities of a land surface, considered col-

lectively.

Residuum (residual soil material). Unconsolidated, weathered, or
partly weathered mineral material that accumulates over disin-
tegrating rock.

Rock fragments. Rock or mineral fragments having a diameter of 2 mil-
limeters or more; for example, pebbles, cobbles, stones, and boul-
ders.

Rooting depth. Shallow root zone. The soil is shallow over a layer that
greatly restricts roots. See Root zone.

Root zone. The part of the soil that can be penetrated by plant roots.

Runoff. The precipitation discharged in stream channels from a
drainage area. The water that flows off the land surface without
sinking in is called surface runoff; that which enters the ground be-
fore reaching surface streams is called ground-water runoff or
seepage flow from ground water.

Sand. As a soil separate, individual rock or mineral fragments from 0.05
millimeter to 2.0 millimeters in diameter. Most sand grains consist
of quartz. As a soil textural class, a soil that is 85 percent or more
sand and not more than 10 percent clay.

Sandstone. Sedimentary rock containing dominantly sand-size particles.

Seepage. The rapid movement of water through the soil. Seepage adver-
sely affects the specified use.

Series, soil. A group of soils, formed from a particular type of parent
material, having horizons that, except for the texture of the A or
surface horizon, are similar in all profile characteristics and in ar-
rangement in the soil profile. Among these characteristics are color,
texture, structure, reaction, consistence, and mineralogical and
chemical composition.

Shale. Sedimentary rock formed by the hardening of a clay deposit.

Shrink-swell. The shrinking of soil when dry and the swelling when
wet. Shrinking and swelling can damage roads, dams, building foun-
dations, and other structures. It can also damage plant roots.

Silt. As a soil separate, individual mineral particles that range in diame-
ter from the upper limit of clay (0.002 millimeter) to the lower limit
of very fine sand (0.05 millimeter). As a soil textural class, soil that
is 80 percent or more silt and less than 12 percent clay.

Siltstone. Sedimentary rock made up of dominantly silt-sized particles.

Site index. A designation of the quality of a forest site based on the
height of the dominant stand at an arbitrarily chosen age. For ex-
ample, if the average height attained by dominant and codominant
trees in a fully stocked stand at the age of 50 years is 75 feet, the
site index is 75 feet.

Slope. The inclination of the land surface from the horizontal. Percent-
age of slope is the vertical distance divided by horizontal distance,
then multiplied by 100. Thus, a slope of 20 percent is a drop of 20
feet in 100 feet of horizontal distance.

Small stones. Rock fragments 3 to 10 inches (7.5 to 25 centimeters) in
diameter. Small stones adversely affect the specified use.

Soil. A natural, three-dimensional body at the earth’s surface that is
capable of supporting plants and has properties resulting from the
integrated effect of climate and living matter acting on earthy
parent material, as conditioned by relief over periods of time.

Soil separates. Mineral particles less than 2 millimeters in equivalent
diameter and ranging between specified size limits. The names and
sizes of separates recognized in the United States are as follows:
very coarse sand (2.0 millimeters to 1.0 millimeter); coarse sand (1.0
to 0.5 millimeter); medium sand (0.5 to 0.256 millimeter); fine sand
(0.25 to 0.10 millimeter); very fine sand (0.10 to 0.05 millimeter); silt
(0.005 to 0.002 millimeter); and clay (less than 0.002 millimeter).

Solum. The upper part of a seil profile, above the C horizon, in which
the processes of soil formation are active. The solum in mature soil
consists of the A and B horizons. Generally, the characteristics of
the material in these horizons are unlike those of the underlying
material. The living roots and other plant and animal life charac-
teristics of the soil are largely confined to the solum.

Stones. Rock fragments 10 to 24 inches (25 to 60 centimeters) in diame-
ter.

Stony. Refers to a soil containing stones in numbers that interfere with
or prevent tillage.

Stratified. Arranged in strata, or layers. The term refers to geologic
material. Layers in soils that result from the processes of soil for-
mation are called horizons; those inherited from the parent material
are called strata.

Stripcropping. Growing crops in a systematic arrangement of strips or
bands which provide vegetative barriers to wind and water erosion.

Structure, soil. The arrangement of primary soil particles into com-
pound particles or aggregates that are separated from adjoining ag-
gregates. The principal forms of soil structure are—platy
(laminated), prismatic (vertical axis of aggregates longer than
horizontal), columnar (prisms with rounded tops), blocky (angular
or subangular), and granular. Structureless soils are either single
grained (each grain by itself, as in dune sand) or massive (the parti-
cles adhering without any regular cleavage, as in many hardpans).

Subsoil. Technically, the B horizon; roughly, the part of the solum below
plow depth.

Substratum. The part of the soil below the solum.

Subsurface layer. Technically, the A2 horizon. Generally refers to a
leached horizon lighter in color and lower in content of organic
matter than the overlying surface layer.

Surface soil. The soil ordinarily moved in tillage, or its equivalent in un-
cultivated soil, ranging in depth from 4 to 10 inches (10 to 25 cen-
timeters). Frequently designated as the “plow layer,” or the “Ap
horizon.”

Taxadjuncts. Soils that cannot be classified in a series recognized in the
classification system. Such soils are named for a series they
strongly resemble and are designated as taxadjuncts to that series
because they differ in ways too small to be of consequence in in-
terpreting their use or management.

Terrace. An embankment, or ridge, constructed across sloping soils on
the contour or at a slight angle to the contour. The terrace inter-
cepts surface runoff so that it can soak into the soil or flow slowly
to a prepared outlet without harm. A terrace in a field is generally
built so that the field can be farmed. A terrace intended mainly for
drainage has a deep channel that is maintained in permanent sod.

Terrace (geologic). An old alluvial plain, ordinarily flat or undulating,
bordering a river, a lake, or the sea. A stream terrace is frequently
called a second bottom, in contrast with a flood plain, and is seldom
subject to overflow. A marine terrace, generally wide, was
deposited by the sea.

Texture, soil. The relative proportions of sand, silt, and clay particles in
a mass of soil. The basic textural classes, in order of increasing pro-
portion of fine particles, are sand, loamy sand, sandy loam, loam,
silt, silt loam, sandy clay loam, clay loam, silty clay loam, sandy
clay, silty clay, and clay. The sand, loamy sand, and sandy loam
classes may be further divided by specifying “coarse,” “fine,” or “
very fine.”

Thin layer. Otherwise suitable soil material too thin for the specified
use.
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Tilth, soil. The condition of the soil, especially the soil structure, as re-
lated to the growth of plants. Good tilth refers to the friable state
and is associated with high noncapillary porosity and stable struc-
ture. A soil in poor tilth is nonfriable, hard, nonaggregated, and dif-
ficult to till.

Topsoil (engineering). Presumably a fertile soil or soil material, or one
that responds to fertilization, ordinarily rich in organic matter, used
to topdress roadbanks, lawns, and gardens.

Upland (geology). Land at a higher elevation, in general, than the alluvi-
al plain or stream terrace; land above the lowlands along streams.

Variegation. Refers to patterns of contrasting colors assumed to be in-
herited from the parent material rather than to be the result of
poor drainage.

Water table. The upper limit of the soil or underlying rock material that
is wholly saturated with water.
Water table, apparent. A thick zone of free water in the soil. An ap-
parent water table is indicated by the level at which water stands
in an uncased borehole after adequate time is allowed for adjust-
ment in the surrounding soil.
Water table, artesian. A water table under hydrostatic head,
generally beneath an impermeable layer. When this layer is
penetrated, the water level rises in an uncased borehole.
Water table, perched. A water table standing above an unsaturated
zone. In places an upper, or perched, water table is separated from
a lower one by a dry zone.
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Figure 1.—Typical pattern of soils and parent material in the Latham-Shelocta map unit.
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Figure 4.—Burley tobacco and corn on Ashton silt loam.

Figure 5.—Soybeans on Elk silt loam.
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Figure 6.—An area of Stendal silt loam in the foreground showing crop damage from flooding. Wooded area in
background is Latham-Shelocta silt loams, 30 to 50 percent slopes.

Figure 7.— An area of strip mines graded and seeded to ryegrass and fescue.
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Figure 8.—An area of Vandalia-Upshur complex, 30 to 60 percent slopes, in unimproved pasture.
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Figure 9—Embankment failure in an area of the Vandalia-Upshur map unit.
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Figure 11.—Siltstone in a roadcut. Berks and Cranston soils formed in this material.
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It can be calculated by adding the

2h growing degree day is a unit of heat available for plant growth.
maximum and minimum daily temperatures, dividing the sum by 2, and subtracting the temperature below which

growth is minimal for the principal crops in the area (400 F),

TRecorded in the period 1951-74 at Ashland, Ky.
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TABLE 2.--FREEZE DATES IN SPRING AND FALL

Temper‘ature1

]
]
1
§
|
Probability ! 240 F ] 280 F ! 320 F
{__or lower | or _lower | or lower
] 1 ]
! i ]
Last freezing | ! |
temperature ! i i
in spring: ! ! !
1 ! 1
] | ]
1 year in 10 { | !
later than-- | April 14 | May 1 May 12
] 1 1
1 1 ]
2 years 'in 10 ! | |
later than-- ! April 8 | April 23 E May 6
1 1
I ] ]
5 years in 10 ! ] !
later than-- ! March 25 | April 9 | April 26
i 1l 1
| | |
{ ! !
First freezing ! | |
temperature ] ! |
in fall: i E 5
] ] §
1 year in 10 ' ] H
earlier than-- | October 23 | October 13 | October 1
1 i I
1 ] 1
2 years in 10 ] ] |
earlier than-- | October 29 | October 19 | October 7
1 1 ]
! [ ]
5 years in 10 ] ; ]
earlier than-- | November 8 | October 29 | October 20
] ] [
A | 1
TRecorded in the period 1951-T4
at Ashland, Ky.
TABLE 3.--GROWING SEASON LENGTH
|
! Daily minimum temperature
! during growing season
|
!
Probability | Higher | Higher | Higher
1 than ! than H than
i 240 F H 280 F H 320 F
] Days ] Days ! Days
1 ] i
] ] ]
9 years in 10 | 198 ! 175 ! 151
] ] 1
1 i ]
8 years in 10 | 208 b 184 | 160
1 ] 1
1 ) !
5 years in 10 | 227 i 202 ] 176
1 [}
] 1 ]
2 years in 10 | 246 ! 220 H 192
1 1 [}
| ] ]
1 year in 10 | 256 ] 229 | 201
] ] 1
i 1 1,

TRecorded in

at Ashland,

Ky.

the period 1951-T74
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TABLE 4.--ACREAGE AND PROPORTIONATE EXTENT OF THE SOILS

Map | ] Boyd | Greenup | Total--

symbol| Soil name E County E County E Area {Extent

1

) 1 1 1 1

! ] Acres i Acres i Acres | Pct
ALB JAllegheny loam, 2 to 6 percent slopeS----ececcccconaacanun ! 130 | 360 | 490 | 0.2
AlC {Allegheny loam, 6 to 12 percent slopeS----=-=-ecemccmcaaaao ' 140 | 200 | 340 1 0.1
AlD {Allegheny loam, 12 to 20 percent SlopesS----—-—-—-—=--ceccccaaa- i 540 | 810 | 1,350 | 0.4
As {Ashton Silt loAM-emmemcecccccccmm e c e e e ! 10 | 800 | 810 | 0.2
BeF !Berks-Cranston channery silt loams, 30 to 60 percent slopes| 0 | 34,500 | 34,500 | 10.6
Bo |Bonnie silt lo@me—————m oo oo | 280 | 1,100 | 1,380 | 0.4
Cha IChavies fine sandy loam, 0 to 6 percent slopesS-—=—--—————a—ao-- | 250 | 1,230 | 1,480 | 0.4
Co 1Cotaco loaM=——mmmemmmcemrrce e mmcm e cmcececmccaaea ! 1,000 | 2,350 | 3,350 | 1.0
Cu {Cuba 8ilt loAme—c—com e e i 1,560 | 3,330 | 4,890 + 1.5
EkA 1Elk silt loam, 0 to 2 percent sSlopeS---eccccmmcmcm oo i 1,910 | 3,700 | 5,610 | 1.7
GlC {Gilpin silt loam, 6 to 12 percent sSlopeS--=—=e—e——o——— H 310 | 180 | 490 | 0.2
G1D 1Gilpin silt loam, 12 to 20 percent slopeSe-cec-cececccmaaaaa | 260 | 780 | 1,040 | 0.3
GlE 1Gilpin silt loam, 20 to 30 percent slopes------===cecc-caoa- | 70 | 570 | 640 | 0.2
HsB |Hayter silt loam, 2 to 6 percent slopes----—----—--ceececccna- ! 720 | o | 720 V' 0.2
HsC {Hayter silt loam, 6 to 12 percent slopeS-----c-meccecccacaaa- | 570 | 0 | 570 { 0.2
HtE |Hayter loam, 20 to 30 percent slopes----————-—c——cmemcen- ] 300 | 0 | 300§ 0.1
Hu {Huntington silt loam==-=-ee—eemeccreccrccsr oo cccccccccccceae | 1,070 | 1,190 | 2,260 | 0.7
LkB {Lakin loamy fine sand, 2 to 12 percent slopeS--wmce—cee—oaao ! 0 510 | 510 | 0.2
LmC {Latham silt loam, 6 to 12 percent slopeS--------———cc—cae-o ! 730 | 2,360 | 3,090 | 0.9
LmD iLatham silt loam, 12 to 20 percent slopes-—----———cmcmmaoan | 4,090 | 17,400 | 21,490 | 6.6
LsE ILatham-Shelocta silt loams, 20 to 30 percent slopeS==--—---- H 4,180 | 11,000 | 15,180 | 4.6
LsF |Latham-Shelocta silt loams, 30 to 50 percent slopes-==---=--- | 31,900 | 100,030 | 131,930 | 40.4
LtA lLicking silt loam, O to 2 percent slopeS---—-—--—-crmmcccccn- ! 0 | 390 | 390 | 0.1
Lu ILindside silt lo@Me———cmecmmmmmcm e | 670 | 60 | 730 | 0.2
MkB  ‘|Markland silt loam, 2 to 6 percent sSlopes---——-~emocec-cacoa- | 110 | 1,380 | 1,490 | 0.5
M1C {Markland soils, 6 to 12 percent slopes-—----———cccemcmam——o ! 190 | 460 | 650 { 0.2
M1D iMarkland soils, 12 to 30 percent slopes—--—--c-mcmmmmcmemeo ) 60 | 480 | 540 | 0.2
Mm IMcGary 8ilt lo@Mee~cmccemccmmccmccmmccmcmecmmcmcmmccme—eeoa ! 60 | 600 ! 660 | 0.2
MnB IMonongahela silt loam, 2 to 6 percent slopes---=--ceecemaca-- i 30 | 820 | 850 | 0.3
MnC iMonongahela silt loam, 6 to 12 percent slopeS--ece-eeeaaaa-- | 10 520 | 530 | 0.2
Mo IMorehead silt loam------—-c-cmcmromem e { 1,490 | 2,670 | 4,160 | 1.3
Nk INewark Silt 1oaM=m----=m—me—c-mmc-ccmmcmmmecmmccmmmc e ! 560 | 530 | 1,090 | 0.3
No INolin 8ilt lo@me=c=eccccam e rr e | 320 | 430 | 750 | 0.2
OtA {Otwell silt loam, 0 to 2 percent SlOpeS-—---meccmcccccaaccaaao | 140 | 1,490 | 1,630 } 0.5
Pf ‘{Pope fine sandy loame---—-—cmmmcrcmcmcc e | 1,040 | 2,740 | 3,780 + 1.1
Pg |Pope gravelly silt loame-ee—emcacocm oo ! 0 i 4,380 | 4,380 | 1.3
RnC IRiney loam, 6 to 12 percent slopeS---—-=-mc-ccccmmmmaaooooo | 1,190 | 350 | 1,540 | 0.5
ScB iShelocta gravelly silt loam, 2 to 6 percent slopes-—-———-——-—-- ! 370 | 3,020 | 3,390 } 1.0
SeC IShelocta gravelly silt loam, 6 to 12 percent slopeS-======-- i 270 | 1,620 | 1,890 | 0.6
SeD iShelocta gravelly silt loam, 12 to 20 percent slopes------- | 310 | 2,080 | 2,390 { 0.7
SgDh ISteinsburg sandy loam, 6 to 20 percent slopesS---=---cceccccu-- i 290 | 1,460 | 1,750 | 0.5
ShF {Steinsburg stony sandy loam, 20 to 50 percent slopeS-—-—e—--- | 3,990 | 1,160 | 5,150 | 1.6
Sm !Stendal Silt lo&M=—m——=m = o= oo oo mmmmemo o ! 1,180 | 1,180 | 2,360 | 0.7
Sn 1Stokly fine sandy lo@Mee~ememee—mccm e | 360 | 1,260 } 1,620 | 0.5
St 1Strip mines———~—-— e | 2,770 | 1,000 | 3,770 1 1.1
T1B {Tilsit silt loam, 2 to 6 percent slopesS-------c—c-—cccne-ao ! 640 | 1,260 | 1,900 | 0.6
T1lC {Tilsit silt loam, 6 to 12 percent slopesS------————c—==-mcee- ! 80 | 540 | 620 | 0.2
UpC {Upshur silty clay loam, 6 to 12 percent slopeS=——-mec-cecc-- | 270 | 0| 270 | 0.1
UpD {Upshur silty clay loam, 12 to 30 percent slopes------=-=--- ! 2,060 | 160 | 2,220 | 0.7
VnD iVandalia silt loam, 12 to 20 percent slopeS-eec-eccccacaaao ! 240 | 0 240 } 0.1
VnE lVandalia silt loam, 20 to 30 percent slopeS=—--——e—o——mao——oo—— | 1,870 | 0 | 1,870 1 0.6
VuF |Vandalia-Upshur complex, 30 to 60 percent slopeS----—------- ! 30,500 | 200 | 30,700 | 9.4
Wb IWeinbach Silt lo@M==—m e oo oo 1 30 | 750 | 780 | 0.2
WeB iWernock silt loam, 2 to 6 percent SlopeS—-eeececmaccocaaaoo i 0 | 1,180 | 1,180 | 0.4
WeC IWernock silt loam, 6 to 12 percent SlopeS----e-ccmccmmocean ! 270 | 3,810 | 4,080 | 1.3
WeD iWernock silt loam, 12 to 20 percent slopes—=m=me-cccoccacao ! 20 | 1,500 | 1,520 | 0.5
Wha {Whitley silt loam, 0 to 2 percent slopes-------comomcmomooo ! 290 | 570 | 860 0.3
WhB iWhitley silt loam, 2 to 6 percent SlopeS—-—me-cmcoccccccaaaa | 140 | 1,180 | 1,320 | 0.4
Whe iWhitley silt loam, 6 to 12 percent slopes----=-=c—c—coooo i 180 i 690 | 870 I 0.3

1 ] ]

| | T s | TmEesssses= | s===mes=== | =m———

! TOtalomm—mm———eemmemememmmmecc——me——cc—emmmmem e {102,020 | 224,320 | 326,340 1100.0

1 1 ) 1

i 1 1 L
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TABLE 5.--YIELDS PER ACRE OF CROPS AND PASTURE

Absence of a yield figure indicates the

[A411 yields were estimated for a high level of management in 1974,
crop is seldom grown or is not suited]

Pasture

Grass-legume
hay

Tobacco

Soybeans

Corn

Soil name and
map symbol
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See footnotes at end of table.
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TABLE 5.--YIELDS PER ACRE OF CROPS AND PASTURE--Continued

Pasture
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See footnotes at end of table.
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Soil name and

! | | | !
! | ! | |
map symbol ! Corn ! Soybeans ! Tobacco ! Grass-legume E Pasture
H ! 1 ! hay i
! Bu i Bu i Lb ' Ton ! AuMl
Wernock: ! ) | | i
WOCmmmmmmme——————— e a e { 80 : 25 ! 2,100 : 3.0 | 6.0
1 ) ) 1
. ] ] ] ] ]
WCDmmmecmmemcm e e e memmee : 70 ! ——— ! 2,200 ! 2.5 | 5.5
1 1 1 ]
i \ 1 \ R
Whitley: ! ] | ! |
WhA=mmm—m———————————ee e ! 125 ! 40 ! 3,000 | 4.5 i 9.5
] H 1 1]
1l ] [ t I
WhBemem—mmemm————————— e ! 110 : 35 i 2,800 | 4.0 E 8.5
) 1 ] ]
] | ] I I
R o ! 90 ! 30 ! 2,600 ' 4.0 ! 8.0
: l ’ :

|
1
1

TAnimal-unit-month: The amount of forage or feed required
muleé five sheep, or five goats) for a period of 30 days.
This map unit is made up of two or more dominant kinds of soil. See map unit description for the
composition and behavior of the whole map unit.

to feed one animal unit (one cow, one horse, one

TABLE 6.--CAPABILITY CLASSES AND SUBCLASSES

[Miscellaneous areas excluded.

Dashes mean no

acreage]

| IMa jor management concerns (Subeclass)

Class | Total | ] 1 Soil |
| acreage |Erosion |Wetness |problem | Climate
! ! (e) o (w) L (s) 1 (e)
] | Acres | Acres i Acres | Acres
] [} 1 1
1 [l ] ] ]

I | 19,690} - - -— -
! ! ! | ]

II | 30,3105 11,330 | 14,600 E 4,380 5 -
1 1
! ] i ] 1

IIT | 18,840} 15,510 { 2,820 E 510 i -
1 I 1
] ' i ] 1

o 30,7001 30,700 | - -—- ---
| ] { | |

v | --- -—= -—- -—- -—-
) | { ) !

v 20,7503 20,750 | === - -
] 1
] [ i ]

VII | i -—- E 5,150 i —-_——
1 )
[} ] i I

1
202,2805197,130
i
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TABLE 7.--WOODLAND MANAGEMENT AND PRODUCTIVITY

[Only the soils suitable for production of commercial trees are listed in this table. Absence of an entry in a
column means the information was not available]

] ] Management congcerns
1

! Potential productivity
Soil name and lordi- | ! | |

white oak,
sweetgum,
shortleaf pine,
black walnut.

t 1
! I
! Equip- | i | i i
map symbol 'nation}Erosion | ment |Seedling) Plant | Important trees 1Site | Trees to plant
!symbollhazard | limita-{mortal- }competi-| lindex|
] H | _tion | ity ! tion | H L
1 1 | ¥ 1 [l — )
i i I ] I I ! ]
Allegheny: | i ! ! i i I |
AlB, AlC---------- ! 20 {Slight {Slight |Slight |Moderate{Northern red oak----} 80 |Eastern white pine,
! ! 1 ) ! |Yellow-poplar------- ! 90 | yellow-poplar,
] ! ! ! ! {Virginia pine------- ! 75 | black walnut.
H ! ! ! ! |Eastern white pine--{ 90 |
i i ! E E EShortleaf pine-====- E 75 i
]
1 I 1 1 L} [} i 1
AlD-memmmm e | 2r |Moderate|Moderate|Slight [Moderate|Northern red oak----| 80 |Eastern white pine,
| ! ! ! ! |Yellow-poplar-------{ 90 | yellow-poplar,
! ! | | ! |Virginia pingew—---- | 75 | black walnut.
| | ! ! | |Eastern white pine--| 90 |
! ! H ! ! |Shortleaf pine-==--- 75 4
! ) | ) ! ) ! ]
Ashton: | i 1 ! ) ! ! i
AS=mcmmeemm—emem | 1o 1iSlight |Slight |[Slight |Severe |Northern red oak----| 85 |Eastern white pine,
! ! ! ! | IPin oake===emeam—an- | 103 | yellow-poplar,
! ! ! ! ! }Yellow-poplar--——--- ! 95 | black walnut,
E i E i E iSweetgum ------------ i 77 E sweetgum,
I 1 1 ] I ¥ I )
Berks: ) | ] ! ! ! ! !
1BcF: | | ] | ! ! ! !
Berks part: R | | I | | | |
North aspect---! 3f |Moderate|Severe |Moderate}Slight |Northern red oak----] 70 |Virginia pine,
] ! } ! ! 1Black oakem==ee——-—- i 70 | eastern white pine,
] H ! ! ] IVirginia pine-~--=-=} 70 | shortleaf pine,
1 | i ] ! ! | { yellow-poplar.
i | | | ] ! ! !
Cranston part: | H ! ' H | ! |
North aspect---! 2r |Moderate]Severe [Slight |Moderate}Yellow-poplar------- !} 90 {Northern red oak,
} i t ! i {Northern red oak----} 80 | yellow-poplar,
' ! ' ! ] ! ! | eastern white pine,
! ] | | | | | { shortleaf pine,
! ! ! | ! ! | } black locust,
| | ! i ! 1 1 !
1BeF: ! { { i | ! | {
Berks part: i i | | ] | | i
South aspect---! U4f |Moderate|Severe |Severe |[Slight |Northern red oak----1 60 {Virginia pine,
| ! ] | ! }Black ocak-===ce----= | 60 | shortleaf pine.
E i s E E EVirginia pingee=we-- E 60 i
i I } ¥ 1 1 § 1
Cranston part: | ! | ! \ i ¢ ‘
South aspect---! 3r [Moderate|Severe {Moderate|Slight }Scarlet oak--------- ! 70 |Shortleaf pine,
! ] ] ! ! !Shortleaf pine------ | 70 | white oak,
) ! ] ! ] ) ! | Virginia pine.
1 ] ] ] t ] 1 ]
I ] t ] 1 I 1 t
Bonnie: } | i | i ! i !
BO==mmmmmmm e ! 1w |Slight |Severe |Severe |Severe {Pin oak-----c-e---—-- ! 90 |Eastern cottonwood,
! ! i ! ' lEastern cottonwood--{ 100 | red maple,
| ] ! | ] ! ! | American sycamore,
1 ! ! | ) ) ! | sweetgum,
] | ! 1 ! i | | baldecypress,
| \ } ) | ) | ! pin oak.
! ) | ] | | ! )
Chavies: H ! | H | | | 1
ChAme e ! 20 ISlight |Slight |Slight |[Moderate|Northern red ocak----] 80 |Eastern white pine,
! ' ! ! ! |Yellow=-poplar--~-w=-= ! 97 | yellow-poplar,
E E E i E EPin 0aK-m—==mmmmmaee E 90 a black walnut,
) I I | I ] § I
Cotaco ) ) ! i ] ] H |
COmmmmmm e ! 20 1Slight !Slight |Slight |Moderate|Northern red oak----| 83 |[Eastern white pine,
H H ! ! H |Yellow-poplare------ ! 99 | yellow=-poplar,
) ! ] ! | !Virginia pine------- | 75 | Virginia pine,
\ \ | ] | |
1 ] ] H t 1
§ ] 1 I I ]
] ! | ! ! !
] 1 1 I ] ]
3 1 1 I ] I
] ] 1 1 1 '
I § i [} ] l

See footnotes at end of table.
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TABLE 7.--WOODLAND MANAGEMENT AND PRODUCTIVITY--Continued
| ! Management concerns | _Potential productivity |
Soil name and jordi- | | Equip- | ! i ! ]
map symbol ination|Erosion | ment |Seedling} Plant | Important trees |Site | Trees to plant
}symbolihazard | limita-|mortal- |competi-| {index |
i H i _tion | ity | tion | i H
[ ] ] { ] 1 1 ]
§ ] ] ] [ ll 1 I
Cuba: i i | : | i I !
Clemmmemmemmmcceee | 1o {Slight |{Slight |Slight |Severe |Yellow-poplare~----- { 100 |Eastern white pine,
i | ! ! ! ! ! ! black walnut,
! i | ! ! ! i | yellow-poplar,
| i ! ] ] 1 | ! shortleaf pine.
! | ! ) | ! | !
Elk: ! ! ] ! i ! H !
EkAmomemccmaameea ! 20 |Slight |Slight |Slight |Moderate)Northern red oak----{ 80 |Eastern white pine,
] ) ) ! ) |Yellow-poplar--=---- ! 90 | yellow-poplar,
! 1 ) | | |Shortleaf pine--==-- | 80 ! black walnut,
! : ! ! ! ! ! | shortleaf pine.
1 | ! ) ! ] ! i
Gilpin | i I i | ! ! !
GlCememmmomm e | 30 {Slight |Slight |}Slight }Slight |Black oak-----ceue-- ! 66 |Yellow-poplar,
] ] ] | | IVirginia pine---==-- | 75 | shortleaf pine,
! | ) \ ! | ! ! Virginia pine,
] ! ! | ! ! ! | eastern white pine.
! ! | ! ! ) ! !
GlD, GlE: ! ! ) ! ! ! i |
North aspect----- | 2r |Moderate{Moderate|Slight {Moderate)Yellow-poplar~------ i 98 |Yellow-poplar,
! ! ! | ! | | | shortleaf pine,
! | ! | ! ! ' | eastern white pine,
| ] | ! ] 1 ! ! Virginia pine.
| { ! ] ] ] { ]
GlD, GlE: ) ! } ! i ! | !
South aspect----- { 3r |Severe |Severe |Slight |Slight |Virginia pine--==--- | 67 |Shortleaf pine,
) ) | ) 1 ! ] ! Virginia pine.
! ! | ] | ! 1 |
Hayter: | ! v ! | ! | !
HsB, HsCeeemeeem=- | 20 {Slight |Slight |}Slight |Moderate!Northern red oak----{ 85 |Yellow-poplar,
! ! ] ! ! !Sugar maple-----—--—- ! 85 | eastern white pine,
5 f i E 5 iYellow—poplar ------- f 108 5 black walnut.
[l i 1 ] { ] ] I
O { 2r |Moderate|Moderate|Slight |Moderate]Northern red ocak----| 85 |Yellow-poplar,
| ] \ ' | ISugar maple--—-==e=-- i 85 | eastern white pine,
! | ! i | |Yellow-poplar--=-=-~-- | 95 | black walnut.
1 1 1 1 1 ] ] [}
I l} Il I I ] ] !
Huntington: 1 | ' J ! ] ! 1
HUommmm oo mmmm e ! 1o Slight !Slight !Slight |Severe |Yellow-poplar------- i 95 lYellow-poplar,
{ ! ] | ) iNorthern red oak----} 85 | black walnut,
{ \ | ! ) | ! ! black locust,
E E E i i E E E eastern white pine.
] I ] 1 1 1 | 1
Lakin: | ! | i | { | !
LKBromeomemee oo ! U4s {Slight !Moderate!Moderate|Slight |!Northern red oak----| 60 |Virginia pine,
| ] ! ! ) | ! ! eastern white pine,
! ! ! | ! ! | ! shortleaf pine.
| } | ) ) ) ! !
Latham ' | ! | | { ] ]
LmCememmcccmmcneen }  4c  |Moderate|{Moderatei{Slight |Slight |Northern red ocak-~---| 57 |Eastern white pine,
! ! ! { ! ! i i shortleaf pine,
E i ] ] ] { i E Virginia pine.
1 [} | 1
I 1 [l ] ! ] [} 1
LmD (North aspect)| 3¢ |{Severe |Moderate|Slight |Slight |Northern red ocak----! 68 {Eastern white pine,
! J ] ! d ! ! ! shortleaf pine,
5 E ) | ) ' ! E Virginia pine.
1 ] 1 ]
1 ] i i ] ] 1 ]
LmD (South aspect)| 4c |Severe |Moderate{Moderate|Slight I!Northern red oak----| 59 |Virginia pine,
| | | ! ) ] ] ! shortleaf pine.
! ! i ! | ! 1 i
1LsE: i i ! ! | I | !
Latham part: | ! ! ! ! H ! !
North aspect---{ 3¢ |Severe {Severe ]Slight |Slight |Northern red ocak----| 68 |Eastern white pine,
! ! ! | | ! ! ! shortleaf pine,
! ! | ! ] ] | ! Virginia pine.
| ! i ! | ! ) !
Shelocta part: | ] ! H ! ! ! ]
North aspect---| 2r {Moderate|Moderate{Slight |Moderate|{Northern red oak----{ 76 |Eastern white pine,
! ) { ! ! !Yellow-poplar------- ! 102 | yellow-poplar,
| | ! ] ' {Virginia pine-==---- ! 78 | black walnut,
i g E 3 E EShortleaf pine---w-- V75 i Virginia pine,
I I 1 ] 1 I

See footnotes at end of

table,

¥ )

shortleaf pine.
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" TABLE 7.--WOODLAND MANAGEMENT AND PRODUCTIVITY--Continued

i
lordi-

Management concerns

] ]
L I
Soil name and | Equip~ | ] ! ! !
map symbol ination|{Erosion | ment |}Seedling! Plant | Important trees 1Site | Trees to plant
{symbol}hazard | limita-{mortal- |competi-| {index|
| i | tion | ity |} tion | | !
1 I ] [ ] ] 1 ]
I ] I i i i i i
Latham: ! ! ! ! ! ! !
1LsE: ! ! ! | | ! ! !
Latham part: ] | ! ! ! | ! !
South aspect---| U4c |[Severe |[Severe |ModerateiSlight |Northern red oak----! 59 |Eastern white pine,
i ! ! 1 ! i H | Virginia pine,
! ! | | ! 1 ! ! shortleaf pine.
! ! ! ! ! ! ! !
Shelocta part: | ! i | ! | ! !
South aspect---! 3r |Moderate{Moderate{Slight |[Slight |[Northern red oak----| 69 |Eastern white pine,
! ! | | ! {Virginia pine---m==a ! 71 | Virginia pine,
E i E E E EShortleaf pine-~=--~ i 65 | shortleaf pine.
]
I ] } [ j i 1 }
TLsF: | | ! | ! i | !
Latham part: ! ! ! i ! t ! {
North aspect---! 3¢ |Severe |Severe |Slight |[Slight |[Northern red ocak----| 68 |Eastern white pine,
! ! ! ! i ' ! ! shortleaf pine,
! ! ! | ! i ! ! Virginia pine.
! ! ! ! ! | i !
Shelocta part: | ! ] | ] ] { !
North aspect---! 2r |Severe |Severe |[Slight |Moderate{Northern red oak----} 76 |Eastern white pine,
! ! ! ! ! |Yellow-poplar=e——~-- { 102 | yellow-poplar,
! ! 1 ! {Virginia pinee~e=-e== ! 78 | black walnut,
! t | { {Shortleaf pingmmem=m- ! 75 | Virginia pine,
! 1 ! ! ! ! { shortleaf pine.
! ! ! ! | | !
TLsF: ! ! ! ! | ! !
Latham part: ! ! ! ! ] ] !
South aspect--- bc |Severe |Severe |Moderate!Slight {Northern red oak----] 59 {Virginia pine,
! | ! 1 ! | | shortleaf pine.
| ! ! : ! | b
Shelocta part: | ! i ! ] { ! !
South aspect---! 3r I!Severe |Severe |ModeratelSlight |Northern red ocak----| 69 |[Eastern white pine,
! ! ! ! i IVirginia pinee~~we=- ! 71 | Virginia pine,
E E E E EShortleaf ping=e=e=- E 65 | shortleaf pine.
i
i [} I i [} I {
Licking: ] ! ! ! | | !
LEAmmm e e e e ! 20 |Slight |Slight |Slight |ModeratelWhite ocak-===meme-m= | 75 |Eastern white pine,
! H | ! | |Northern red oak----! 80 | yellow-poplar,
H ! H t ! {Yellow~-poplareeemm~e~ ! 90 | shortleaf pine,
H ! ! ! | t H ! black walnut.
i ! ! i ! | i !
Lindside: i i i | | { ! i
LUuswmmme e ! 1o |Slight |{Slight |[Slight |Severe |Northern red oak-~--| 85 }Eastern white pine,
! ! ! ! ! |Yellow-poplar—emme—- ! 95 | yellow-poplar,
! ! ! H ! H H ! black walnut,
! E H E i E E E shortleaf pine.
1
I ] I i i I I
Markland: ! ! ! ! ! !
MkB, MlCermmwe-~ 2¢  |Moderate{Moderate{Slight |Moderate|White ocak---=-cc-uv- ! 75 |Eastern white pine,
! ! | ] !Northern red oak----} 75 | yellow-poplar,
! ! ! | ! ! | white ash,
] ! ! ! ! ! ! !
! ! ! ! i ! ! !
MlDmwwmmmm———— 2¢ |Severe |Severe |Moderate|ModeratelWhite oake—wewececae | 75 |Eastern white pine,
i ! ! ! !Northern red oak----| 75 | yellow-poplar,
| ! ! ! ! ! ! white ash.
! ! ! ! | ! ! !
McGary } | ! ! ! ! !
MMemmmm——————— 3w 1Slight |Moderate}Slight |Moderate{White oakew~mcwemean- { 66 |Eastern white pine,
! ! ! ! IPin Oakmemmemecmamua= I 66 | white ash,
i ! i ! ! ! | red maple,
| | ! ! ! | ! ! yellow-poplar,
E E E E E i i a American sycamore,
i i I I I I 1 ]
Monongahela: ! ! ! ! ! | i !
MnB, MnCe===-- ! 30 |Slight !Slight |Slight |{Slight |Northern red oak--~--} 70 [Eastern white pine,
! ! ! ! ! {Yellow-poplar—m—w==n | 85 | Virginia pine,
i ! ! ! | |Eastern white pine--} 72 | yellow-poplar,
H | ! ! ! {Virginia pinememeea- {77 | black cherry,
E ! i i i ------ I 82 E European larch,
I I I I I i

See footnotes at end of table,

ILoblolly pine=-
]

I
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Virginia pine,
shortleaf pine.

TABLE 7.--WOODLAND MANAGEMENT AND PRODUCTIVITY--Continued
] i Management concerns ! Potential productivity |
Soil name and 10rdi- | | Equip- | ! | ! !
map symbol ination{Erosion | ment |Seedling] Plant | Important trees 1Site | Trees to plant
}symbollhazard | limita-imortal- |competi-| lindex|
H I | tion ! ity }__tion | H L
| | | | i | | |
Morehead: | ! ! ! ! ! !
MO=mccccm e ! 2w |Slight |Moderate}Slight IModerate!Yellow-poplar-~----- ! 82 ]Shortleaf pine,
| ! ! | ! !Shortleaf pine---=--- | 84 | yellow-poplar,
| ) ! | ] {Northern red oak----] 96 | Virginia pine,
| | ) | ! | ! | sweetgum,
! ] ! { | | | ! pin oak,
! ! ! | | ! | | eastern white pine.
! | { | ] ! ) ;
Newark: i | i | i ! | i
e LT e | 1w |S8light |[Moderate|{Slight |Severe |Pin ocak-=--=-=--cec-- ! 99 |Eastern cottonwood,
] i | 1 | |Eastern cottonwood--] 94 | sweetgum,
| ! | ! ! {Northern red oak----{ 85 | American sycamore,
i ] ! | | !Yellow-poplar-—--—--- ! 95 | eastern white pine,
E 5 i E E |Sweetgum-—m==maeaaan i 88 E yellow-poplar.
L] ¥ I I | : 1 !
Nolin: ! i | i | ! ! i
NO=——m e | 1o {Slight |Slight |Slight |Severe |Sweetgum----ce-oc--- ! 92 |Sweetgum,
| H ! | H |Yellow-poplar—-——---- { 107 | yellow-poplar,
) { ] ) ! 1 ! | eastern white pine,
! ! ! | { ) ) | eastern cottonwood,
) ! { | ! | ! | white ash,
! ! { : ! ! ' | black walnut.
) ! { ! ! | ] 1
Otwell ! ; ! | J ) | {
OtAme—ccmmcmcmemem ! 30 |{Slight |Slight }Slight |Slight |White oak--=--====-- i 72 iEastern white pine,
1 1 ] 1 1 ] 1 t 3
| 1 i | 1 i | i red pine,
1 ) i | ! ! i i yellow-poplar,
| ! i | ! ) ! ! white ash.
! ! ! | ! | ! !
Pope | ! : ! ! 1 ! !
Pf, Pgeeemecmca—a- } 1o {Slight |Slight |Slight |Moderate|Northern red oak----{ 80 |Eastern white pine,
! ] { | ] {Yellow-poplar------- | 102 | yellow-poplar,
! ! i | ! |Eastern white pine--} 89 | black walnut,
E 3 i i E EVirginia pine-————-- E T4 E shortleaf pine.
] ) ! ] ! I ! I
Riney ! i i ' i 1 ! !
RNCe—mmmmmeee e | 20 {Slight |Slight |Slight {ModerateiNorthern red oak----! 80 |Yellow-poplar,
) ! i i | {Yellow-poplar------- | 90 | shortleaf pine,
i | i | ! {Shortleaf pine------ { 80 | loblolly pine,
! ! i | | | ! | black walnut,
E E E E { ] E i eastern white pine.
1 1
I ] § ll ] 1 ] 1
Shelocta: | | | ! H ! ! !
SeB, Selammmmae——o | 20 |Slight }Slight {Slight |Moderate|Northern red ocak~---} 71 |Eastern white pine,
| | ! ! ! ‘1Yellow-poplar--~---- } 105 |} yellow-poplar,
| | ! i | |Virginia pine------- ! 76 | black walnut,
E E E E E iShortleaf pine-—=--- E 69 i Virginia pine.
I ) i ] ] ¥ 1 {
SeD (North aspect)] 2r |Slight |Moderate!Slight |Moderate]Northern red oak----! 76 !Eastern white pine,
| | | ! | |Yellow-poplar-----—-- | 102 | yellow-poplar,
i | 1 i ! {Virginia pine--=---- i 78 | black walnut,
i i E E 1 iShortleaf ping------ i 75 5 Virginia pine.
1
[l ] ] ] ] 1 ] I
SeD (South aspect)! 3r |Slight |Mcderate!Slight |[Slight |Northern red oak----! 69 |Eastern white pine,
| ! ! ! ! |Virginia pine------- ! 71 | Virginia pine,
E E E E E |Shortleaf ping-==-=-- ! 65 | shortleaf pine.
i
[ 1 ] § ] !
Steinsburg:’ ! ! ] ! !
Sgh-=ccecmme e 5 3r ESlight 3ModerateEModerateiSlight Virginia pine-=----- 70 iEastern white pine,
i ! i ! 5 E
i ! ! H ! |

See footnotes at

end of table.

.
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TABLE 7.--WOODLAND MANAGEMENT AND PRODUCTIVITY--Continued

! ' Management concerns
Soil name and {Ordi- |

Potential productivity
]

yellow-poplar,
black walnut,
shortleaf pine.

[] ]
| I
i Equip- | | | | |
map symbol ination|Erosion | ment |Seedling| Plant | Important trees {Site | Trees to plant
{symbol|hazard | limita-|mortal- |competi-] tindex|
| ] ! tion ! ity _ ! tion | ! !
] ! ! ! | ] ! i
Steinsburg: ! ) ) ! | ! | |

ShF—ccmmmmccm e ! 3r |Moderatei!Severe |Moderate]Slight |Virginia pine------- ! 70 |Eastern white pine,
| { ! ! ' |Yellow-poplar--=---- ! ——— | Virginia pine,
E E E E s ENorthern red oak----] --- | shortleaf pine.

] ]
ll I i Il 1 1 i ]
Stendal: ) ) ! ! ! i ! !

R R e L | 2w |Slight [Moderate{Slight |Moderate|Pin oak-=-==ece---a- i 90 }Eastern white pine,
! ! | | | | Sweetgume——mmmoeaeoo | 85 | American sycamore,
: ! ] | | {Yellow-poplar---=--- ! 90 ! white ash,

E 5 3 E E EVirginia pinge=ee~=n E 90 E sweetgum.
{ 1 ] I I | ] 1
Stokly ! i ! ! ! | | )

R e | 2w |Slight |Moderate|Slight |Moderate|Pin oak---====e---o- i 90 |Eastern white pine,
! | ) ! ] jSweetgume—mmmmccmaun | 90 | American sycamore,
| | ! ! | |Yellow-poplar------- {90 | sweetgum.

i i E E i EVirginia pinee-eeaa- i 85 1

1 1

I ] i ] ] 1 ) i

Strip mines ! ! | | ! ' ! |

Steemmmmmecmceenan I A e R | =——-—- I et V-
1 ! | ! ) ) ! !

Tilsit: ! ! ) ! ! | ) !

T1B, TlC-=we=—eeen ! 30 1Slight 1{Slight |Slight |Slight |Northern red oak----] 70 |Eastern white pine,
| ' ! ! ! {Yellow-poplar-—---eaa i 89 | Virginia pine,
! | ! ; ! |Eastern white pine--{ 80 | shortleaf pine,
! ! ! ! ! IVirginia pine-==--=- ! 79 | yellow-poplar.
! : : ! ! !Shortleaf pine------ b78
! ! ! i ! ) ! )

Upshur: ! ! ! i | i i |

UpCommmmcecmmme e | 3¢ |Moderate|Moderate{Slight 1Slight |{Northern red oak----| 65 |Eastern white pine,
| ] ! ! ! |Yellow-poplare-—---- | 82 | Virginia pine,
| ! ! ! | |Eastern white pine--} 82 | shortleaf pine,

E 3 i E i EVirginia pine------- 5 66 E yellow-poplar.
L] ] ! ] ] t [ !

UpD (North aspect)] 3c |Severe |Severe |Slight |Slight |Northern red ocak----] 70 |Eastern white pine,

| H ! ! ! {Yellow-poplar—--e=-w- { 89 | Virginia pine,
H ! ! ! ! |Eastern white pine--{ 89 | shortleaf pine,
! E i i i EVirginia pinge-ce~ea=- i 71 E yellow-poplar.
! I I ] 1 ] ] I
UpD (South aspect)| U4c |Severe |[Severe |Moderate|Slight |Northern red cak---~-| 66 |Virginia pine,

! ) ! i ! {Virginia pine--~ee--= ! 62 | shortleaf pine,
! ) ] ! ! ! ! | eastern redcedar.
) ! i | ; ) ! !

Vandalia: ! ! i 1 ! ! | )

vnD, VnE: ! ! i | | | ! '

North aspect-~---1 2¢ |Moderate]Severe |{Slight |[Moderate|Northern red ocak----| 77 |Eastern white pine,
] ! ! 1 | }Yellow-poplar------- ! 90 | Virginia pine,
! ! ! ! ! | | | yellow-poplar,
H | | i ! | | { black walnut,
! H ] | | | ! | shortleaf pine.
] ! ] ! ! ! ' |
VnD, VnE: | | | ! { ! )
South aspect--e-a ! 3¢ |Moderate!|Severe |Slight {Slight |Northern red oak----| 68 |Virginia pine,
! ! ! ] ] ! ! ! shortleaf pine.
] I ] 1 1 1 ] 1
' ll I i ] 1 ¥ 1
Tyur: ! ! ! ! ! | ) !
Vandalia part: | | 1 i ! ! | !
North aspect---| " 2¢ |Severe |Severe |Slight |Moderate!Northern red oak----! 77 |Eastern white pine,
! ! | ! ! |Yellow-poplar------- ! 90 | Virginia pine,
1 | ! i | 1 i
) ! ! | i ! ]
1 ! | ! ) ! !
1 ! i ' ' i |

See footnotes at end of table.
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TABLE 7.--WOODLAND MANAGEMENT AND PRODUCTIVITY--Continued

89

1
]
!0rdi-

Management concerns

Potential productivity
]

] ]
! 1
Soil name and | | Equip=- | ] ] ! !
map symbol ination|Erosion | ment |Seedling] Plant | Important trees 1Site | Trees to plant
}symbollhazard | limita-imortal- }competi-! lindex|
! } \__tion | ity ! tion |} 1 L
| | ! { ] | ] ]
Vandalia: ! ! ! ! t ! H |
Upshur part: ! i ! i i i | |
North aspect---} 3¢ |Severe |Severe |Slight |Slight |Northern red oak----! 70 }Eastern white pine,
) { i ! ! |Yellow-poplar------- ! 89 | Virginia pine,
) | ) | | |Eastern white pine--|{ 89 | shortleaf pine,
E 5 E i E EVirginia ping------- E 71 E yellow-poplar.
] i ] ] I ] ] i
TuF: ! 1 ! | i | | |
Vandalia part: | ] ! ! ! ; ! ]
South aspect---| 3¢ |Severe |{Severe |Slight |Slight |Northern red oak----{ 68 {Virginia pine,
E ] ! ! ! ! E i shortleaf pine.
[} 1 1 1 ]
¥ ] ] ] ] ] 1 ll
Upshur part: | i ) | ! | j |
South aspect---{ U4e¢ |Severe |Severe |Moderatei{Slight |Northern red ocak----{ 66 |Virginia pine,
| ! | ! ! IVirginia pine----=-=- ! 62 | shortleaf pine,
! { | | | { : | eastern redcedar,
! ] ! ! ) | ] ]
Weinbach: | ! ! ! ! ! !
e { 2w 1Slight }Moderate}Slight |Moderate|White cak----—----ou- ! 75 |Eastern white pine,
! ! ) ! ) |Pin ocak====-—cooomua | 90 | white ash,
| ! ! ! ' lYellow-poplar------- ! 85 | yellow-poplar,
! | ! ! ! ISweetgum-——————cmouo ! 88 | American sycamore,
! ! ! ] | J | ! sweetgum.
1 1 ] 1 1 1 1 1
1 l} I { 1 § I I
Wernock: ! ! ! | ] ! ! |
WeB, WeCommmeoman- ! 20 |{Slight }Slight |Slight |Moderate!Northern red oak----{ 80 {Yellow-poplar,
| | ! ) ! }Yellow-poplare=-e--- ! 75 | eastern white pine,
| | ! | ! IVirginia pine-----—-- | 70 ! shortleaf pine.
i i E E i iShortleaf pine---—-- E 68 E
1 ] { ] 1 I ] ll
WeDemmwce e e e | 2r {Moderate|Slight |Slight |Moderate|Northern red oak----! 80 !Yellow-poplar,
| | : : H |Yellow-poplar-—-————- | 75 | eastern white pine,
| ] { | ! IVirginia pine------- ! 70 |} shortleaf pine.
| | | | ! {Shortleaf pine------ ! 68 |
! | i | { | ] |
Whitley: | ) ! i H ) 1 i
WhA, WhB, WhCa---- | 20 {Slight {Slight |Slight |Moderate|Northern red oak----| 80 |Yellow-poplar,
| | ) ) | |Yellow-poplar--=----- ! 75 | eastern white pine,
| ! ! 1 ! \Virginia pine-----== ! 70 | shortleaf pine.
| | ! ! ! |Shortleaf pine------ ! 68 1}
! ! H H 1 ! | H

1This map unit is made up of two or more dominant kinds of soil. See map unit description for the
composition and behavior of the whole map unit.
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["Shrink-swell" and some of the other terms that describe restrictive soil features are defined in the

Glossary. See text for definitions of "slight," "moderate," and "severe"]
! - Dwellings ! Dwellings ] Small ]
S0il name and | Shallow i without | with i commercial | Local roads
map symbol i excavations E basements ! basements E buildings E and streets
] 1
T N ; T i
] ll ll 1 1
Allegheny: | ! | i !
AlBmeececcccmmmeaen 1Slighteeeccmanmen 1Slightememecean- 1Slightemecemaenn {Moderate: |Moderate:
H ] H i slope. i low strength.
1 1 H
1 ] f I ]
AlCme e |Moderate: IModerate: IModerate: |Severe: |Moderate:
| slope. | slope. ! slope. ! slope. | slope,
| i E E 5 low strength.
[}
] ] ] 1 ]
AlD-memcmemmemme e |Severe |Severe: |Severe: |Severe | Severe:
! slope. | slope. ! slope. ! slope. ! slope.
1 ] 1 1 1
] 1 I i ]
Ashton: ! | ! ! |
AS—mmmmmmm e |Severe: |Severe: 1Severe: 1Severe |Severe:
| floods. t floods. | floods. | floods. | floods.
1 t ] ] ]
] ! 1 I 1
Berks: ! ] | ) !
1BeF: | | ! ! |
Berks part-------- | Severe: |Severe: |Severe: {Severe | Severe:
! slope, ! slope. ! slope, ! slope. | slope.
5 depth to rock. | ! depth to rock. | !
H 1 1 1
1 ] ] ] I
Cranston part----- |Severe: | Severe: |Severe: | Severe |Severe:
i slope. | slope. ! slope. ! slope. ! slope.
1 ] 1 t ]
] 1 ¥ ] ]
Bonnie: ! ! ) ) !
BOmmmmmm e |Severe: | Severe: |Severe: |Severe |Severe:
| floods, } floods, | floods, | floods, | wetness,
| wetness. ! wetness. | wetness. ! wetness. | floods.
[ 1 1 { 1
) i § I ]
Chavies: ' \ H { |
ChAmm oo mmmmmmcmmmae 1Slightemmommman= |Slight--nnmcon-- |Slight-mnonmmom-- 1Slight=-—-m-com- ISlight.
1 1 1
] f ] | H
Cotaco: | { | ) |
COmmmmmmmm e IModerate: |Moderate: |Severe: |Moderate: {Moderate:
| wetness. E wetness. E wetness. | wetness. | low strength.
[} 1 i
1 ] ] ] ]
Cuba | ) ! ) !
ClUmmmmmmm—c——e—— e |Severe: ISevere: |Severe: |Severe: |Severe:
| floods. ! floods. | floods. | floods. | floods.
i ] 1 1 1
1 [l 1} ] i
Elk: | | i ! !
EKAmmmcmmcmcmemmema 1Slight==cememe=" |Moderate: {Moderate: {Moderate: {Moderate:
! E low strength. i low strength. E low strength. a low strength.
1
I i } ll ]
Gilpin: | ! ! ! !
GlCmemmmmeccceem—mmm !Severe |Moderate: |Severe: |Severe: {Moderate:
| depth to rock. | depth to rock, | depth to rock. | slope. | depth to rock,
i E slope. E E i slope.
I ] ] § !
G1lD, GlEm=—==wom==a | Severe |Severe: | Severe: |Severe: |Severe:
{ depth to rock, | slope. | depth to rock, | slope. ! slope.
E slope. i ! slope. ' !
1 ] ]
i ] I I ]
Hayter H ! | ] |
HSB-momemcmcmc e |Moderate: 1Slight==meceeaaa 1Slighteeeecaoax tModerate: IModerate:
E small stones. 5 E | slope. | low strength.
1 H
1 ] ! | i
HsCommmmmmmmcmme e |Moderate: {Moderate |Moderate: | Severe |Moderate:
| slope, ! slope. | slope. | slope. { low strength,
| small stones. ! ) | ! slope.
1 1 1 1 1
] | I ] ]
HtE-comemmeme e |Severe: |Severe 1Severe: |Severe |Severe:
i slope. i slope. i slope. | slope.
1
I ] 1 ]

See footnotes at

| slope.
1
]

end of table.
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low strength.

] | Dwellings ! Dwellings | Small !
Soil name and ! Shallow 1 without i with i commercial | Local roads
map symbol i excavations s basements E basements i buildings E and streets
\ t y T ]
] 1 I 1 ]
Huntington: ! ! H H H
Hu--eemmer e | Severe: iSevere: |Severe: |Severe: iSevere:
E floods. | floods. E floods. i floods. s floods.
1
] 1 ] ] ]
Lakin ! | i | i
LKB-vomcme e |Severe: HE -4 ¢} A — 1Slight~-ceceeeeaas 'Moderate: 1Slight.
E cutbanks cave. | i E slope. E
]
] ] 3. ] ]
Latham: ! ! H ! !
LmCommmmm e {Moderate: iModerate: iModerate: |Severe: IModerate:
! slope, | slope, ! slope, | slope. | low strength.
| depth to rock, | shrink-swell, | depth to rock, | i
i too clayey. E low strength. 5 shrink-swell. E i
] ] 1 ] I
LmD-—m e e memeee e |Severe: |Severe: |Severe: |Severe: |Severe:
E slope. E slope. E slope. E slope. 5 slope.
] 1 ] ] ]
1LsE: : ! | ! ‘
Latham part----- !Severe: |Severe: |Severe: |Severe: |Severe
E slope. E slope. E slope. E slope. E slope.
| | ] i ] ’
Shelocta part-----|Severe: |Severe: |Severe: iSevere: |Severe:
| slope. | slope. ! slope. | slope. ! slope.
i i ! H i
TLsF: , ! ! ! ! !
Latham part----- iSevere: 1Severe: |Severe: |Severe: |Severe:
E slope. i slope. E slope. i slope. E slope.
] ] i 1 ]
Shelocta part-----|Severe: |Severe: iSevere: |Severe: iSevere:
E slope. ! slope. 5 slope. E slope. 5 slope.
]
] ] i ] 1
Licking: ! ! H H !
[ R e IModerate: !Moderate: iModerate: 'Moderate: |Moderate:
| too clayey. i low strength, ! low strength, | low strength, ! low strength,
! ! shrink-swell, | wetness, | shrink-swell. ! shrink-swell.
3 E E shrink-swell. ! E
I I i ] 1
Lindside: ' H ! H !
Lu—-mmm e | Severe: |Severe: |Severe: |Severe: |Severe:
! floods. | floods. ! floods, ! floods. -} floods,
! H ! wetness. ! H
H i | ! :
Markland: ! ] | | !
MKBee e e {Moderate: |Severe: |Severe: iSevere: |Severe:
| too clayey. | shrink-swell. ! shrink-swell. ! shrink-swell, | shrink-swell,
E H ! ! ! low strength.
1 1 1 ]
1 ] ] ] ]
N {Moderate: |Severe: |Severe: |Severe: {Severe:
| too clayey, | shrink-swell. | shrink-swell. | slope, | shrink-swell,
E slope. E ! ! shrink-swell. E low strength.
] ]
] ] ] ] 1
MlDeoe |Severe: |Severe: |Severe: |Severe: |Severe
| slope. | shrink-swell, | shrink-swell, | slope, | slope,
H | slope. | slope. | shrink-swell. ! shrink-swell,
E ! E i i low strength.
]
] ] ] ] ]
McGary: ! H H H H
[ R |Severe: |Severe: iSevere: |Severe: iSevere:
| wetness. | shrink-swell, | shrink-swell, | shrink-swell, { shrink-swell,
i E wetness. E wetness., 3 wetness. i low strength.
] ] 1 ] ]
Monongahela H ! H | ) H
MNBee e e IModerate: {Moderate: |Moderate: |Moderate: {Moderate:
| wetness. | low strength. | wetness, { slope, ! low strength.
! ! ! low strength. ! low strength, h
] ! [ ! wetness. |
] ; i ! !
Lo |Moderate: IModerate: {Moderate: |Severe: \Moderate:
| slope, | slope, | wetness. | slope. { slope,
E wetness. E low strength. ! slope, E E low strength.
l
i | | a |

See footnotes at end of table.
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] ! Dwellings | Dwellings ] Small {
Soil name and ! Shallow ! without | with ! commercial ! Local roads
map symbol | excavations | basements i basements | buildings ! and streets
! H 1 1 !
| i ] | |
Morehead: i | | ! !
MO=cmmmmm |Severe: |Severe: |Severe: |Severe: |Moderate:
| wetness, | wetness, | wetness, | wetness, | wetness,
5 i floods. E floods. 5 floods. E low strength.
t ] § ] i
Newark ! ! 1 ! |
NKeooomemm e eam |Severe: |Severe: {Severe: |Severe: |Severe:
| floods, ! floods, | floods, } floods, ! floods.
E wetness. E wetness. i wetness, E wetness. E
] ] 1 1 1
Nolin | | | ! |
NOo~memcmmmmmm e |Severe: |Severe: |Severe: | Severe: |Severe:
E floods. E floods. 3 floods. E floods. i floods.
1 1 ] ] 1
Otwell | ! i 1 !
OtAemomcaeme - IModerate: |Moderate: |Severe: IModerate: 'Moderate:
{ wetness. | low strength, | wetness. ! low strength, | low strength.
! | wetness. 1 ! wetness. !
1 { | | !
Pope: | i i ! |
Pf, Pgeememe=mm——- |Severe: |Severe: |Severe: |Severe: |Severe:
E floods. E floods. E floods. E floods. E floods.
1 ] 1 I i
Riney ' | | ! {
RNCemcmccmecmam {Moderate: \Moderate: }Moderate: |Severe: {Moderate:
| slope. ! slope. | slope. | slope. ! slope,
i E i ! E low strength.
] ] I I 1
Shelocta: ! ! ! ) |
SgBm=-mmmmm——— |Moderate: 18light-—ccmaa-a 1Slight-==eeeeeam- 1slight-=meee-uu- |Moderate:
E small stones. E i E i low strength.
] ] ] I [
SeCommmcmmeeee |Moderate: |Moderate: {Moderate: |Severe: |Moderate:
| slope, | slope. { slope. } slope. | slope,
E small stones. i E E s low strength,
| ] I 1 i
SeDemmm e |Severe: |Severe |Severe: |Severe: |Severe:
E slope. E slope. E slope. E slope. E slope.
! i I ! 1
Steinsburg: ! | ! ! !
SgDmmme e }Severe: |Severe |Severe: |Severe: {Severe:
z slope. E slope. E slope. 3 slope. E slope.
] | 1 1 !
ShF-eemmmamaae |Severe: |Severe | Severe: | Severe: |Severe:
i slope. i slope. E slope. i slope. E slope.
1 I 1 I I
Stendal: ! ! | ) !
SM=cmm e e e |Severe: | Severe: {Severe: |Severe: |Severe:
{ floods, | floods, | floods, | floods, | floods.
E wetness, E wetness. E wetness. i wWwetness. i
{ i ] ] t
Stokly | ! i i 1
] | Severe: |Severe |Severe: |Severe: |Severe:
| floods, ! floods, { floods, | floods, | floods.
E wetness. i wetness. E wetness, E Wwetness. E
] 1 ] ] [
Strip mines ! 1 ! | 1
Stomecmm e |Severe: |Severe | Severe: | Severe: |Severe:
| slope, ! slope. ! slope. | slope. | slope.
E large stones. 5 E i E
| 1 ] ] 1
Tilsit ! ! ) i )
TlBemmmcmmmemmm {Moderate: |Moderate: {Severe: {Moderate: |Moderate:
| wetness, | wetness, | wetness. | slope, | low strength.
! depth to rock. | low strength. ! | wetness, 1
| E i ! low strength. E
1 )
] ] 1 ] ]
TlCemommmmee |Moderate: iModerate: |Severe: | Severe: iModerate:
| wetness, | slope, ! wetness. | slope. | slope,
! depth to rock. | wetness, | ! { low strength.
i i low strength. a E :
1 1 1 1 ]

See footnotes at end of table.
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low strength.

low strength.

low strength.

o | Dwellings ! Dwellings ! Small !
Soil name and ! Shallow ! without ! with ] commercial ! Local roads
map symbol ! excavations i basements ] basements ! buildings E and streets
1 I 1 ]
y i y l i
] | ] ] I
Upshur: ! ! ! ! ' .
UpCommmmmmmmmcemee |Severe: |Severe: {Severe !Severe: |Severe:
| too clayey. | shrink-swell. | shrink-swell. ! slope, | shrink-swell.
| | ! } shrink-swell. |
[ 1 1 1 ]
! i ] ] i
UpD=emcmcm e |Severe: |Severe: |Severe {Severe: | Severe:
{ slope, | slope, ! slope, | slope, | slope,
| too clayey. | shrink-swell. | shrink-swell, ! shrink-swell. | shrink-swell.
1 H 1 i 1
1 ] | ] i
Vandalia: | i \ H !
VnD, VnE--ecccacua-- |Severe: |Severe |Severe |Severe: iSevere:
| slope, { slope, | slope, ! slope, | slope,
| too clayey. | shrink-swell. | shrink-swell. { shrink-swell. | shrink-swell.
1 1 1 1 1
I ] § 1 ]
'YuF: ! ! | ! !
Vandalia parte---- | Severe: |Severe: |Severe {Severe: |Severe:
{ slope, | slope, ! slope, | slope, | slope,
} too clayey. { shrink-swell. | shrink-swell. { shrink-swell. ! shrink-swell.
] i ] 1 1
I ] . ] il 1
Upshur part------- | Severe: | Severe |Severe: i Severe: |Severe:
| slope, | slope, | slope, | slope, | slope,
! too clayey. { shrink-swell. | shrink-swell. ! shrink-swell. } shrink-swell.
1 1 ] 1 1
1 ] ] ] i
Weinbach: ! ! | ! H
U i |Severe: |Severe: {Severe |Severe: |Moderate:
| wetness. | wetness. | wetness. | wetness. ! low strength,
i H ! ! | wetness.
1 ] | ) !
Wernock: | H ! ! |
WeB=emmmcm e |Moderate: {Moderate: |Moderate: {Moderate: {Moderate:
| depth to rock. | low strength. | depth to rock, | slope, ! low strength.
| ! ! low strength. | low strength. !
] 1 1 1 ]
] ] | ] !
WeCommm e e |Moderate: |Moderate: {Moderate: {Severe: {Moderate:
| slope, | slope, | slope, | slope. | slope,
| depth to rock. | low strength. ! low strength, i | low strength.
! ! | depth to rock. | E
] 1 ] 1
I L] } ] I
WeDewcmcem e | Severe: |Severe: }Severe: |Severe: |Severe:
| slope. ! slope. | slope. { slope. { slope.
{ ] ] 1 1
I 1 ] i ]
Whitley: 1 | ! ) !
WhA, WhB--ce—eaeaao 1Slight =mmeemeaaaa |Moderate: |Moderate: {Moderate: |Moderate:
| | low strength. | low strength. ! low strength. | low strength,
| 1 1 ] ]
I 1 1 1 I
WhCeemmcmc e {Moderate: |Moderate: !|Moderate: |Severe: |Moderate:
slope. | slope, | slope, | slope. E slope,
] ] 1
! H ! |
1 1 i 1

1This map unit is made up of two or more dominant

composition and behavior of the whole map unit.

kinds of soil.

See map unit description

for the
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["Seepage" and some of the other terms that describe restrictive soil features are defined in the

Glossary. See text for definitions of "slight," "moderate," "good," "fair," and other terms used to
rate soils]
1 Septic tank ! ! Trench ! Area !
Soil name and ! absorption { Sewage lagoon | sanitary ' sanitary i Daily cover
map symbol ! fields | areas ! landfill i landfill | for landfill
1 i ' [ 3
3 ! ' 3 !
Allegheny: | | { | |
1 - T Ty 1Slight-wmeamraun- |Moderate: 1Slight-===mm==—- {Slight-===mm=-- {Good.
| | slope, 1 ! )
i | seepage. ] ! t
| ! i ! )
AlCememmrmmccmme e iModerate: |Severe: iSlightewemeanm-ux IModerate: |Fair:
E slope. E slope. E s slope. i slope.
] 1 ] 1 ]
AlDmecmmmcr e |Severe {Severe: {Moderate: |Severe: {Poor:
i slope. | slope. ! slope. { slope. | slope.
] 1 I 1 t
Ashton: i i i E i
ASecmmemcccc e |Severe {Severe: |Severe: {Severe: 1Good.
| floods. | floods. | floods. | floods. |
1 1 ] } [}
1 1 I i ll
a | | s a
BeF: i | | 1 |
Berks part-------- |Severe: | Severe: | Severe: |Severe: | Poor:
{ depth to rock, | slope, | slope, | seepage, | small stones,
| slope. | seepage, | depth to rock, | slope. | slope.
i { depth to rock. | seepage. ! |
1 t 1 1 ]
1 | ] I 1
Cranston part----- |Severe: |Severe: |Severe: {Severe: {Poor:
| slope. ! slope, ! slope, | slope, | slope.
| | seepage. | seepage. | seepage. i
1 1 ] ] 1
] I ] l} !
Bonnie: ! | | ! H
BO=sermammeeemaneaw|Severe: |Severe: | Severe: |Severe: | Poor:
| floods, | wetness, | wetness, | wetness, | wetness.
| wetness. | floods. | floods. | floods. }
) 1 ] 1 1
] | 1 1 I
Chavies: ! | ! 4 !
ChAmme e e 1Slightemmemmnama |Severe: |Severe: |Severe: | Good.
! E seepage. | seepage. | seepage. ]
] ° H 1 1
Cotaco: E ; E i \
COmmmmmm e | Severe: |Severe: |Severe: {Severe: {Fair:
| wetness. | wetness., | wetness. | wetness, | too clayey.
1 1 1 { 1
] ] ] ! 1
Cuba ! | | { |
CUmememmme e mme—eeee |Severe: |Severe: {Severe: )Severe: |Good.
| floods. | floods. | floods. | floods. 1
! ] ) ] 1
I ! ] ] 1
Elk: ] ] ] ! !
EKAsccmeeccmne e eae |8light=we=-- ~==--|Moderate: 1Slight=-=-==--—-- 1Slight---===--- | Good.
] | seepage. ! ! ]
| ! ! 1 |
Gilpin: ! ! | | |
(¢ oS |Severe: |Severe: {Severe: {Moderate: {Fair:
! depth to rock. | depth to rock, | depth to rock. | slope. ! thin layer.
! | slope. | | !
| | e | | |
GlDmeemmme e |Severe: {Severe: {Severe: |Severe: {Poor:
| depth to rock, | depth to rock, | depth to rock. | slope. { slope.
| slope. ! slope. ] ) !
] [] 1 ] 1
t ] ] 1 |
GlEememme e mcm e me iSevere: |Severe: |Severe: {Severe: |Poor:
| depth to rock, | depth to rock, | depth to rock, | slope. | slope.
i slope. E slope. E slope. E s
t 1 ] I |

See footnotes at

end of table.
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TABLE 9.--SANITARY FACILITIES--Continued
] Septie tank ] ] Trench ! Area !
Soil name and | absorption ! Sewage lagoon | sanitary i sanitary | Daily cover
map symbol E fields | areas E landfill E landfill i for landfill
1
: : : : ;
L] ] ] 1 ]
Hayter: | | | i |
HSBememcccccccceee 18light=mcemmcnaan |Severe: |Severe: |Severe: {Fair:
H | seepage. | seepage. | seepage. | small stones,
i i i ! | too clayey.
i { 1 3
1 ] ] 1 ]
HSCoommmccccee e e - |Moderate: {Severe: |Severe: {Severe: {Fair:
| slope. ! slope, | seepage. | seepage. | small stones,
i | seepage. i E E too clayey.
i ; ] ] 1
R et | Severe: iSevere: |Severe: |Severe {Poor:
| slope. | slope, ! slope, | slope, | slope.
E E seepage. E seepage. 5 seepage. i
[} i 1 ] I
Huntington: ! ! J ! ]
HUm e e |Severe: |Severe: |Severe: {Severe | Good.
! floods. | floods. | floods, ! floods. !
) ! | wetness. | |
| 1 ) ] i
Lakin i ! | i |
LkBeeomeem e 1Slighteemeecacca- |Severe: |Severe: iSevere: {Fair:
! | slope, | seepage. | seepage. ! too sandy.
! ! seepage. | 1 |
| | : : |
Latham ! ! ' 1 i
LMCemmmmrcccce e {Severe: {Severe: iSevere: {Moderate: {Fair:
| percs slowly, | slope, | depth to rock. | slope. i too clayey.
E depth to rock. | depth to rock. E i i
{
1 ] 1 [} ]
LmDemc e e ccccce e e |Severe: |Severe: |Severe: {Severe {Poor:
| -slope, | slope, | depth to rock. | slope. \ slope.
| percs slowly, { depth to rock. | i |
! depth to rock. | | ! |
| H 1 ! ]
TLSE: ) H 1 | !
Latham part------- |Severe: |Severe: |Severe: |Severe {Poor:
! slope, | slope, i slope, | slope. | slope.
| percs slowly, } depth to rock. | depth to rock. | }
| depth to rock. | | ! |
1 { ]
ll 1 ) ] 1
Shelocta parte---- {Severe: |Severe: |Severe: 1Severe {Poor:
s slope. i slope. s slope. i slope. i slope.
i ! i ] 1
1LsF: ) | . | | )
Latham parte—-e--a- |Severe: |Severe: |Severe: {Severe | Poor:
{ slope, | slope, } slope, ! slope. | slope.
! percs slowly, | depth to rock. | depth to rock. | |
! depth to rock. | ! ! E
H ! ) ! i
Shelocta parte---- |Severe: |Severe: |Severe: |Severe |Poor:
E slope. i slope. E slope. i slope. i slope.
} ] I ] ]
Licking: | ! | 1 }
LtA-cmmcccmccccceem | Severe: SR 3o} A —— |Moderate: |Moderate |Fair:
| percs slowly. | | too clayey, | wetness, { too clayey.
| ! ! wetness. | |
i | ] | )
Lindside: ) ! i ! i
LUmeccccmecccccccana {Severe: !Severe: |Severe: |Severe: |Good.
| floods, ! floods, ! floods, { floods, H
i wetness. | wetness. | wetness. | wetness. !
t ] 1 1
1 } ] ] i
Markland ] ! ! i
MKkB-wmecerccccceeee {Severe: |Moderate: iSevere: 1S8light-=—=ceccan- {Poor:
i percs slowly. | slope. | too clayey. E E too clayey.
1 ]
] 1 ! ] 1
MlCmmecm e |Severe: !Severe: |Severe: IModerate: | Poor:
| percs slowly. | slope. s too clayey. E slope. i too clayey.
1 ]
] ] 1 ! ]
MlDeemcm e e |Severe: . |Severe: |Severe: |Severe { Poor:
| percs slowly, i slope. | too clayey. } slope. ! too clayey.
i slope. 3 1 ! |
' ! H i |

See footnotes at end of table.
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TABLE 9.--SANITARY FACILITIES--Continued

i Septic tank i \ Trench } Area |
Soil name and ! absorption | Sewage lagoon | sanitary ! sanitary | Daily cover
map symbol | fields i areas i landfill E landfill E for landfill
i
! ! ! i !
McGary: ] ) ) ] !
3 |Severe: 1Slight-—=—e=m=mmme |Severe: |Moderate: | Poor:
| wetness, ! | too clayey, | wetness. ! too clayey.
E percs slowly. i E wetness. E E
] ] i 1 ]
Monongahela ] | H ! ]
MNBeoccccmcmmec e |Severe: {Moderate: {Moderate: {Moderate: i Good.
E percs slowly. i slope. E wetness., s wetness. i
] ] Il ] 1
MNComemmmm e e |Severe: |Severe iModerate: IModerate: |Fair:
| percs slowly. ! slope. ! wetness. ! slope, | slope.
! | | | wetness. :
] | ] | !
Morehead: ! ! ! ! !
MOmcecmcm e eeaa |Severe: |Severe |Severe: |Severe: 1Good.
3 wetness. E wetness. E wetness. i wetness, E
] ] ] I ]
Newark: ! | ! i !
NK-moeemecmmmmmemae |Severe: |Severe: |Severe: |Severe: | Good.
| floods, | floods, | floods, | floods, P
| wetness. E wetness. i wetness. E wetness., E
1
L] § 1 1 ]
Nolin ) ! ) ! i
NO=ememmmcmcmce e |Severe: | Severe |Severe: }Severe: 1Good.
| floods. | floods. ! floods, | floods. |
! ! | wetness. ! |
) ! i ] !
Otwell | ] | | |
ObAcccccccmmeee e }Severe: 1Slight-mmvmmmammo IModerate: iModerate: jFair
5 percs slowly. E i wetness, i wetness, E thin layer.
] ] i I I
Pope: ] ! ) ! !
Pf, Pgeec—cmmme————— |Severe: |Severe |Severe: |Severe: )Good.,
} floods. | floods, | floods, | floods, ]
E E seepage. E seepage. E seepage. E
] ' ] ll |
Riney ! ] | | ]
RNC-ceccacccccnae—— |Moderate: |Severe: |Severe: |Severe: {Fair:
| slope. ! slope, | seepage. ! seepage. | slope.
! ! seepage. ] | !
| ! ) | !
Shelocta: ! ! ! !
Y] ;R 1Slightecm—meanmmm {Severe: |Severe: 1Slight~emmcemeaaa {Fair
i E seepage. E seepage. 5 E small stones.
] ] $ ! t
SeCememcmcmc e |Moderate: | Severe: | Severe: |Moderate: |Fair:
| slope. | slope, | seepage. | slope. | small stones.
! ! seepage. | | |
| | ) ) )
ScDemcccccm e iSevere: |Severe: {Severe: |Severe: | Poor:
{ slope. \ slope, | seepage. ! slope. | slope.
! | seepage. ] ! |
) ) ! ] !
Steinsburg: ! ] ! !
Sgh-eemcccmceeaaa iSevere: |Severe: iSevere: {Severe: {Fair:
| depth to rock. | slope, | depth to rock, | seepage. i slope,
} { depth to rock. | seepage. i | thin layer,
E i i i E small stones.
[ ] I ] ]
ShF cmemmmcm e {Severe: |Severe: |Severe: | Severe: {Poor:
| slope, | slope, | slope, | slope, | slope.
"1 depth to rock. | depth to rock. | depth to rock, | seepage. !
| ) i seepage. | ]
) ] ] ! |
Stendal: ' { | | |
] R |Severe: | Severe: |Severe: |Severe: 1Good.
| floods, ! floods, | floods, | floods, H
E wetness. E wetness. 5 wetness. i wetness. E
! 1 1 1 ]

See footnotes at end of table.
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TABLE 9.--SANITARY FACILITIES--Continued
! Septic tank ! ! Trench i Area ]
Soil name and ! absorption ! Sewage lagoon | sanitary | sanitary ! Daily cover
map symbol ! fields ! areas | landfill | landfill |} for landfill
! L | ! ]
[} 1 ] 1 ]
¥ 1 ! [ 1
Stokly: ! ! | | ]
SN--emmmmeme e |Severe: |Severe iSevere: |Severe: {Good.
| floods, ! floods, | floods, | floods, |
| wetness. | wetenss. | seepage. | seepage, H
) ! ! | wetness. !
. ! ! ! ! !
Strip mines: ! ! ! !
St-—-—mmmme e |Severe: | Severe |Severe: |Severe: | Poor:
| slope. | slope. ! slope. ! slope. | slope,
| | i | ! large stones.
] 1 1 ] 1
ll 1 ] } §
Tilsit : ! ! ! I
T1Beaemmmmmme e | Severe: |Moderate {Severe: iModerate: {Fair:
| percs slowly. | depth to rock. | depth to rock. | wetness. { too clayey.
i1 1 1 1 ]
1 1 1 1 1
T1Cemmocccmcmmnem |Severe: iSevere |Severe: |Moderate: {Fair:
| percs slowly. { slope. ! depth to rock. | wetness, | too clayey,
i | ! ! slope. } slope.
] i ] 1
1 1 ! 1 '
Upshur ) H ] | |
UpCommmm e |Severe: |Severe |Severe: IModerate: | Poor:
| percs slowly. i slope. | too clayey. | slope. | too clayey.
{ 1 1 1 ]
1 1 1 i i
UpD--cmmmmmmee e iSevere: |Severe |Severe: |Severe: { Poor:
| slope. | slope. { too clayey. | slope. | slope,
! | ! | ! too clayey.
1 1 ] ] |
1 ] \ ! 1
Vandalia: ! ! ] H )
ey |Severe: |Severe |Severe: |Severe: | Poor:
| slope. | slope. | too clayey. | slope. | slope.
1 ] 1 1 1
[ 1 ] 1 ]
VnE--c-cececmcce {Severe: |Severe |Severe: {Severe: | Poor:
| slope. ! slope. ! slope, | slope. | slope.
! ' ! too clayey. ! i
1 ! | | |
TVuF: | ! : | |
Vandalia part-----]Severe: |Severe |Severe: !Severe: {Poor:
| slope. ! slope. | slope, | slope. | slope.
H ! ! too clayey. | }
1 1 1 ] 1
] ! i ] [
Upshur part----- {Severe: !Severe |Severe: |Severe: | Poor:
| slope. | slope. { slope, | slope. | slope,
| ! ! too clayey. ! ! too clayey.
1 1 1 ] 1
1 ' 1 ] I
Weinbach: ! ! ! ! !
Whommmmmmcee e |Severe: 1Slight=mmmmmemenu IModerate: |Moderate: 1Good.
| wetness, H | wetness. | wetness. |
! percs slowly. ! ! | !
) 1 1 1 ]
] ] § 1 1
Wernock: ! ! ) ) |
WeBemmmm e ceeee | Severe: {Severe |Severe: 1Slight-=ece--mmu-- |Fair:
! depth to rock. | depth to rock. | depth to rock. | { thin layer.
1 1 1 ] 1
1 t ] - I ]
WeCromommmmememee |Severe: {Severe |Severe: IModerate: {Fair:
| depth to rock. | slope, | depth to rock. | slope. } slope,
! | depth to rock. | ] | thin layer.
) 1 1 1 1
] ] ] l §
WeDemmmmmmcc e |Severe: |Severe: |Severe: |Severe: | Poor:
i slope, ! slope, | depth to rock. | slope. | slope.
! depth to rock. | depth to rock. | !
t 1 1 1 1
| | ] ] ]
Whitley: ! ! ! 1 !
WhA, WhB-=-ecaawe-o- 1Slightemememncaaa- {Moderate: 1Slightmemeeeana- 1Slight-=m=e=anoua | Good.,
i i slope, | | |
) | seepage. ] | |
! | | | |
WhC--=mcmr o |Moderate: |Severe: 1Slight--=-==vuca- iModerate: {Fair:
' ! slope. ! slope. ! slope. | slope.
1 1 ]
1 1 L

1
1
1

1This map unit is made up of two or more dominant
composition and behavior of the whole map unit.

kinds of soil. See map unit description for the



' SOIL SURVEY
98
TABLE 10.--CONSTRUCTION MATERIALS

["Shrink-swell" and some of the other terms that describe restrictive soil features are defined in the
Glossary. See text for definitions of "good," "fair," "poor," and "unsuited"]

1 1 ] [}
[} I ] ]
Soil name and ! Roadfill | Sand ] Gravel ] Topsoil
map symbol | | ! |
i ! ! L
t 1 1 1
L] § § ]
Allegheny: ! ! ] |
AlBmmmmmom————————m—— IFair: |Unsuited: jUnsuited: ) Good.
| low strength. | excess fines. | excess fines. i
1 1 [] ]
} ] ! t
AlCmmcmm e ccmmmm———m 'Fair: !Unsuited: |Unsuited: {Fair:
| low strength. | excess fines. | excess fines. i slope.
1 1 ] 1
1 i f f
AlDmmacccmmc———————— 'Fair: IUnsuited: Unsuited: | Poor:
! slope, | excess fines. ! excess fines, | slope.
| low strength. ! 4 !
] ] ] ]
! 1 f 1l
Ashton: | | ) !
ASmmmmmecm— e ————— 'Fair: lUnsuited: |Unsuited: |Good.
| low strength. | excess fines. | excess fines. !
t (] t H
t 1l ] ll
Berks: ) { ! !
1BcF: | ] ! |
Berks parte--------- | Poor: |Unsuited: |Unsuited: | Poor:
| slope. ! excess fines. | excess fines,. | small stones,
1 1 1 ]
1 1 1 | slope.
! ! ! ]
Cranston parte------ { Poor: {Unsuited: {Unsuited: i} Poor:
| slope. | excess fines,. | excess fines,. | slope,
5 s E E small stones.
[} ] | I
Bonnie: | i | }
BOmmccmccmamccm————— |Poor: |Unsuited: jUnsuited: | Poor:
| wetness, ! excess fines. | excess fines. } wetness.
] 1 i 1
1] 4 ] 1
Chavies ' | ! !
ChAmemeecoe—a—cm————= ‘Fair: | Poor: |Poor: }Good.,
| low strength. | excess fines. | excess fines. |
] ] ] t
Il 1 I I
Cotaco: ! i ! }
COmmmmmc e ————— {Fair: !Unsuited: !Unsuited: {Fair:
! low strength. | excess fines. E excess fines. } small stones.
| 1 1
I I ] I
Cuba ) ! 1 !
Clemmm—mcmeme e m————— {Fair: lUnsuited: tUnsuited: {Good.,
| low strength. ! excess fines. ! excess fines. |
[} 1 1 }
I I I ]
Elk: ! ! { |
EkAwmmmcammc——em————— IFair {Poor: | Poor: |Fair:
! low strength, ! excess fines. | excess fines. | too clayey.
1 1 1
§ 1 1 ;
Gilpin ] i i i
GlCommm—mcec e cm————an 'Fair !Unsuited: |Unsuited: |Fair:
{ thin layer, | excess fines. | excess fines. | small stones,
| low strength. E E | thin layer.
1 ]
] I ] i
GlDemocccmmmmcee e {Fair: {Unsuited: |Unsuited: | Poor:
! slope, | excess fines. | excess fines. | slope.
! thin layer, ! ! !
! low strength, ] | !
{ t 1 ]
I I I ]
GlE-mommaccccm e m———— {Poor: |Unsuited: }Unsuited: { Poor:
! slope. ! excess fines. i excess fines. | slope.
1 H 1
1 ll I ]
Hayter: ! ] | )
HsB, HSC-mmmeeeeeaaa- |Fair: jUnsuited: |Unsuited: {Fair:
! low strength. | excess fines. | excess fines. ! small stones.
1 1 ] 1
1 L] [} I
HtEvemmecememac e e m ! Poor: !Unsuited: |Unsuited: |Poor:
! slope. | excess fines. | excess fines. | slope.
1 1 ]
] i ]

1
|
I

See footnotes at end of table.
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1 ] [] ]
] ] ] i .
Soil name and i Roadfill ! Sand H Gravel ! Topsoil
map symbol ] | | |
! ! : H
] ] ] ]
) I § 1
Huntington: ! ! ! !
I e {Fair: {Unsuited: |Unsuited: | Good.
| low strength. | excess fines. | excess fines. !
1 1 1 )
] ] ! ]
Lakin ] ] ] !
LKBmmmmmmmmmmmee e 1Good=mmmm e { Poor: |Unsuited: | Poor:
! | excess fines. | excess fines. | too sandy.
1 1 ] 1
i 1 ] ]
Latham ! ! ! !
0T | Poor: {Unsuited: |Unsuited: {Fair:
| low strength. | excess fines, | excess fines. | slope,
! ! t ! thin layer.
1 1 ] 1
1 i 1 1
LmDeccmc e | Poor: {Unsuited: {Unsuited: { Poor:
| low strength. | excess fines. | excess fines. | slope.
1 1 1 ]
I ] L] ]
1LsE: ! ] . ] !
Latham part------- | Poor: {Unsuited: {Unsuited: i Poor:
| slope, | excess fines. | excess fines. | slope.
! low strength. | 1 !
1 1 1 1
1 1 1 I
Shelocta part----- | Poor: {Unsuited: iUnsuited: | Poor:
| slope. | excess fines. | excess fines. | slope.
1 ] 1 ]
] ] ] §
TLsF: ! % | l
Latham part------- |Poor: {Unsuited: {Unsuited: | Poor:
| slope, . | excess fines. | excess fines. | slope.
{ low strength. ! ! 1
1 1 1 I
1 ] ] ]
Shelocta part----- | Poor: {Unsuited: {Unsuited: | Poor:
| slope. | excess fines. | excess fines. | slope.
1 ] 1 1
I ] 1 ]
Licking: H ! |
LtA-emcccmmc e | Poor: {Unsuited: {Unsuited: |Fair:
| low strength. | excess fines. | excess fines. { thin layer.
1 ] 1 i
1 1 ] ¥
Lindside: ! ! ! !
LUmecmmcc e e |Fair lUnsuited: iUnsuited: |Good.
| low strength. | excess fines. | excess fines. !
] ] 1 1
] I 1 1
Markland: | | | ]
MkB, MIC--meeeemena | Poor: }Unsuited: {Unsuited: | Poor:
| shrink-swell, | excess fines. | excess fines. | thin layer.
! low strength. ! ! !
1 ] ] 1
1 1 ] ]
MlD--m—m—mmmmcmcmem | Poor: JUnsuited: |Unsuited: | Poor:
| shrink-swell, | excess fines. | excess fines. } thin layer,
! low strength, ! i ! slope.
] ] 1 1
I } § 1
McGary ! ! | !
L L TeTap {Poor: {Unsuited: {Unsuited: |Fair:
| shrink-swell, | excess fines. | excess fines. ! thin layer.
| low strength. ! ! |
] ] ] ]
4 ] [ i
Monongahela: ! ! ! |
MNB=—emmm e {Fair: |Unsuited: |Unsuited: }Good.
! low strength. | excess fines. | excess fines. E
1 1 ]
1 ] ] )
MNCommmmmmcceee e {Fair: |Unsuited: {Unsuited: {Fair:
| low strength. | excess fines, | excess fines. } slope.
1 ] 1 1
} i i ]
Morehead: ! ! ' !
MO—mm e e e e |Fair: |Unsuited: }Unsuited: | Good.
| low strength, | excess fines. | excess fines. !
| wetness. ! 1 |
1 ] 1 I
] 1 ] I
Newark b | ! i
NKeeem e |Fair: |Unsuited: {Unsuited: }Good.
! low strength, | excess fines. | excess fines. |
! wetness. | ! )
| t ' !

See footnotes at end of table.
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TABLE 10.--CONSTRUCTION MATERIALS--Continued
) | | ]
Soil name and ! Roadfill ! Sand ! Gravel | Topsoil
map symbol ! { | |
H i 1 1
1 ] 1 1
] ] ] !
Nolin i ) ! !
NO-mmmmmmmm e m e \Fair: {Unsuited: JUnsuited: |Good.,
| low strength. | excess fines. | excess fines. |
1 ] it 1
] ] ] 1
Otwell | ] | ]
OtAmemccm e |Fair: tUnsuited: 'Unsuited: {Fair:
! low strength. | excess fines. | excess fines, i thin layer.
i 1 H ]
1 ] 1 ]
Pope | ] | |
Pf, Pge—memmmcmcmceam |Fair: | Poor: {Unsuited: 1 Good.
{ low strength. | excess fines. | excess fines. i
] ] 1 1
1 ] ] L]
Riney: | ! | i
RNCe-emmeemmm o= {Fair: |Unsuited: {Unsuited: {Fair:
i low strength. | excess fines. | excess fines, i slope.
) ) i 1
1 I [l t
Shelocta: ! | | i
ScB, ScCmmmm—mmmmme—- {Fair: {Unsuited: iUnsuited: i Poor:
! low strength. | excess fines. | excess fines. | small stones.
1 1 H 1
] I t ]
SCDmmemmccm—————————— 'Fair: lUnsuited: {Unsuited: | Poor:
| slope, | excess fines. ! excess fines. | slope,
| low strength. ! ) ! small stones.
1 1 ) 4
I 1 § ll
Steinsburg: | | ! |
SgDemm—mmmmm—mmeem = 'Fair: {Unsuited: IUnsuited: { Poor
i slope, ! excess fines. | excess fines. | slope.
! thin layer. } | )
1 ] 1 {
1 ] i 1
ShFe——mmmmmm e e e }Poor: {Unsuited: jUnsuited: | Poor
! slope. | excess fines. | excess fines. | slope.
{ H 1 ]
1 1 3 1
Stendal: ' | ! ]
SMecmmmmm—mm e {Fair: ‘Unsuited: |Unsuited: 1Good.
! low strength. | excess fines, | excess fines. |
1 1 ] 1
1 1 1 1
Stokly ! | ! |
SNewemmem———— e ———— IFair: lUnsuited: |Unsuited: 1Good.,
| wetness, } excess fines. { excess fines. ]
! low strength. 1 | ]
1 ] 1 1
i ! i i
Strip mines: ! | | ]
] | Poor: lUnsuitede—mememecaaa- iUnsuited===wmoecaaaa- | Poor:
! slope. i | ! slope.
1 ) 1 1
] ] ] 1
Tilsit: ! ' ! !
T1B, T1Ce=wmmm=mmemm- {Fair: {Unsuited: jUnsuited: {Fair:
! low strength. | excess fines. | excess fines. } thin layer.
1 1 1 1
] ] ! 1
Upshur: | ! | {
UpComomcmmsmmmcem e | Poor: {Unsuited: iUnsuited: jPoor:
! shrink-swell, ! excess fines. | excess fines. | too clayey.
! low strength. { ! |
] 1 ] 1
] 1 ] ]
1022 S, ! Poor: !Unsuited: {Unsuited: | Poor:
! shrink-swell, ! excess fines. | excess fines. { slope,
! low strength. | ! ! too clayey.
1 1 1 1
] i ] 1
Vandalia: | ! ! P
VnNDe-mmmememm e |Poor: |Unsuited: {Unsuited: { Poor:
! shrink-swell, | excess fines. ! excess fines. ! slope.
! low strength. ] ! |
1 ] i i
] 1 i . 1l
VNEwmmmecm e m e c e | Poor: {Unsuited: }Unsuited: | Poor:
slope, | excess fines. | excess fines. | slope.
) 1 1
; i i
1 L} !
1 t ]
i ! ]

1
]
| shrink-swell,
i
[}
1
I

See footnotes at end of table.
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1 ] ] ]
i ] ] ]
Soil name and A Roadfill ! Sand ! Gravel ! Topsoil
map symbol | | ! !
| 1 H 1
| | ] |
TVuF: I ! ! I
Vandalia part------- |Poor: |Unsuited: |Unsuited: | Poor:
| slope, | excess fines. | excess fines. i slope.
! shrink-swell, ! ) ]
i low strength. i | i
] I ] 1
Upshur parte---—e--- | Poor: {Unsuited: |Unsuited: {Poor:
! slope, ! excess fines. | excess fines. | slope,
| shrink-swell, J | | too clayey.
E low strength. | 1 |
A | ! |
Weinbach: ! ! ! !
Whmmme e e e |Fair: |Unsuited: {Unsuited: {Fair:
! low strength, | excess fines. | excess fines. ! thin layer.
| wetness, ' ! ]
: : : :
Wernock ! ! H i
WeBemmm e mmmeeee e {Fair: {Unsuited: {Unsuited: {Good.
3 low strength. i excess fines. i excess fines. i
] ] i ]
WeCmmmmmmemeeeeeee e |Fair: !Unsuited: }Unsuited: |Fair:
! low strength. E excess fines. E excess fines. i slope.
] t f ]
WeDmmem e e e |Fair: {Unsuited: {Unsuited: i Poor:
| slope, | excess fines., | excess fines. | slope.
| low strength. H ! |
1 ] 1 1
L] ] i ]
Whitley: ! ! ! ]
WhA, WhB-eeoocaaaaaao |Fair: ‘Unsuited: |Unsuited: | Good.,
E low strength, E excess fines. i excess fines. i
] ] i ll
WhC=mmmm e e |Fair: iUnsuited: }Unsuited: |Fair:
low strength. i excess fines. i excess fines. E slope.
L 1 1

TThis map unit is made up of two or more dominant kinds

composition and behavior of the whole map unit.

of soil.

See map unit description for the
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TABLE 11.--WATER MANAGEMENT

["Seepage,” and some of the other terms that describe restrictive soil features are defined in the Glossary]

] Pond ! Embankments, ] ! Terraces |
Soil name and | reservoir H dikes, and ) Drainage ! and ] Grassed
map symbol ! areas E levees } E diversions E waterways
1 1
i t i i 1f
Allegheny: ! ] ! ! |
Al1B, AlC, AlD----{Slope, |Piping, INot needed------ !Slope, !Slope.
| seepage. E low strength, i i piping. 3
: ¥ I ] ]
Ashton: ! | | 1 !
AS=cmommm e | Seepage-=—-~—=cou- |Piping, INot needed------ INot needed------- {Favorable.
i i low strength. ! | |
! ! ! ! |
Berks: ! ! ! | !
1BeF: | t ! | !
Berks part----- |Slope, |Seepage, INot needed~===-=-- 1Slope, iDepth to rock,
! depth to rock. ! thin layer. ! | depth to rock. | droughty,
1 1 ] 1 (]
| i i 1 i slope.
! : | | ‘
Cranston part---{Seepage, |Seepage=======--- INot needed------ |Slopg===mmmmcaeu- |Slope.
! slope. | | ) |
| | ! | !
Bonnie: ! | ! ! !
e |Seepage--=ccceacae {Low strength, jFloods, |Not needed------- {Not needed.
| ! piping. | wetness, | |
H ! E poor outlets. E E
]
] ] ] ] ]
Chavies ! ! ! | !
ChAeeccmmcccem == ESeepage ----------- iPiping ---------- iNot needed=--=-- EErodes easily-=== EErodes easily.
1 1 ¥ I 1
Cotaco: ! 1 ! | ]
COwmmm e |Seepage=====m===== lLow strength, |Favorable-=eem=-- INot needed-=e===- tNot needed.
! ! piping. ! | i
| ! | ! !
Cuba ] | | ! |
o R |Seepage=======c-w- {Piping, |Not needed------ |Not needed—=mmn-=~ |Not needed.
! } low strength. ] | ]
' ] ! | |
Elk: ! ! ! | |
EkAmmmomem e e |Seepage-======--==- |Low strength, |Not needed--=---- {Not needed=-~----= |Favorable.
1 [ 3 t 1 1
i i piping. i | 1
1 1 1 1 ]
. . ] ] I ] I
Gilpin: ] ] i ! H
G1C, G1D, GlE----{Slope, iLow strength, |Not needed------ |Depth to rock, |Depth to rock,
E depth to rock. E piping. ) E slope. | slope.
] I : L] =
Hayter: ! ! ] | |
HsB, HsC, HtE----|Seepage, {Piping-=w===amun INot needed-=----- {Erodes easily, |Slope,
E slope. E i E slope. E erodes easily.
] ] 1 I ]
Huntington: ! ] | | ]
Hueeeem e - |Seepage-=——=====u-- |Low strength, |Not needed==---- INot needed=-=wa-- iNot needed.
] ] 3 3 ] ] |
| | piping. | i i
| | ! ! !
Lakin: | | ' ] )
LKBamemcemmmem e |Seepage--=~-=e~mu- |Seepage, INot needed~==--- {Too sandy, |Droughty,
! ! piping. ! | piping, ! slope,
! ! ! ! slope, | erodes easily.
! ! ! ! erodes easily. !
{ ! ! | !
Latham: ! | | ) !
LmC, LmD=wenew-- |Depth to rock, |Hard to pack, INot needed-==-=- |Percs slowly, {Percs slowly,
| slope. ! low strength, ! | erodes easily, | erodes easily,
E E compressible, E ! slope. | slope.
I i ] lI H
1LsE: | : : : 5
Latham part-----|Depth to rock, {Hard to pack, INot needed------ {Peres slowly, |Percs slowly,
| slope. | low strength, ] | erodes easily, | erodes easily,
E E compressible. 5 E slope. E slope.
] ] ] ] I
Shelocta part---{Seepage, |Seepage-—~==m===- iNot needed---~-- iSlope, }Slope,
i slope. E E E erodes easily. E erodes easily.
1 ] ] I 1
See footnotes at end of table.
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j Pond i Embankments, ] ] Terraces ]
So0il name and | reservoir ! dikes, and ! Drainage ! and | Grassed
map symbol H areas ! levees ! ! diversions ! waterways
! L H H L
) | ] | |
Latham: ! ! H !
TLsF: ! ! : | |
Latham parte---- |Depth to rock, |Hard to pack, {Not needed-------- {Percs slowly, {Percs slowly,
! slope. | low strength, ! | erodes easily, | erodes easily,
E E compressible. e i slope. i slope.
1 i i I 1
Shelocta part---|Seepage, |Seepage====-=--mu- iNot needed--w-e-a- {Slope, {Slope,
E slope. i E | erodes easily. E erodes easily.
H
} i 1 ¥ l}
Licking: ! H H ! |
LtA-emcmemeeee e |Favorableeemeeeea- {Compressible, |Percs slowly-====-- {Percs slowly------ |Percs slowly.
E ! low strength. ! s
1 1
I 1 1 1 I
Lindside: . | | | ! !
LUsemeccmcceene e |Seepage-=mmmmma—an |Piping, |Floods==mmmememnu=" |Not needed=======- {Wetness.
E ! low strength. ! 2 E
H 1
I t 1 ¥ I
Markland: ! ! ! H !
MkB, M1C, M1D--~-|Slope===---——-—-ee-- iLow strength, INot neededm=m===n- |Complex slope, |Slope,
! | compressible, i | erodes easily, { erodes easily,
E | shrink-swell. | | percs slowly. E percs slowly.
1 1 1
I I | 1 ]
McGary: ! ' ! | 1
MM——m e |Favorable-=me=awu=- IShrink-swell, |Percs slowly------ |Percs slowly, |Percs slowly,
| ! low strength, ! ! wetness. ! wetness.
! | compressible. ! ! !
Monongahela: ! ! ! H
MnB, MnCe---e-eaeo 1S1l0pemmmmecec e |Low strength, |Percs slowly, {Percs slowly, |Percs slowly,
| | piping. i slope. i\ slope. | erodes easily,
) | ! i ! slope.
! | | | )
Morehead: ! ! ! | |
S |Seepage-emmememm=aa |Piping, |Favorable-=m-—aa-o INot needed==e=w--- 1Not needed.
E | low strength. i S i
1
] ] 1 ] 1
Newark ] ! ! !
NKe—ommmmmmemee o |Seepage-——-—-—-—-- |Low strength, {Wetness, INot needed==-===-== |Wetness.
! ! piping. ! floods, ! !
E E i poor outlets. i E
i ] ] ! 1
Nolin ! ! ! ! !
NO=mwom e {Seepagem=m~mmmuu-- |Piping, INot needed--=-uaea- INot needed==-=---= INot needed.
! | low strength. ! | |
Otwell H ! ! ! !
OtAmmmm e {Favorable--eemeea- |Low strength, |Percs slowly==-=-= |Percs slowly------ |Erodes easily,
E ! piping. | E E percs slowly.
1 1
1 ] ! } I
Pope ! ) | ] !
Pf, Pge-—eme——een iSeepage ----------- EPiping ------------ ENot needed--==-—== ENot neededew-----= ENot needed.
§ 1 Il ] I
Riney ) ) | ! |
RNCememmmcee e | Seepage, |Pipingee—=meeacaax INot neededewme-—=- {Slope, }Slope,
E slope. E E i_erodes easily. E erodes easily.
L] ] I i ]
Shelocta: ! ] ! - 1
SeB, Se¢C, ScD----|Seepage, |Seepage~=wmamaueaa INot needed---~----- {Slope, |Slope,
E slope. i i a erodes easily. i erodes easily.
1 ] ] 1 ]
Steinsburg: ! ! ! i
SgD, ShF--ceecaa- iDepth to rock, JPiping--eemmmmme—- INot needed---==--= {Slope, |Droughty,
! slope, ) ! ! depth to rock, | slope.
E seepage. E E E rooting depth. i
] I ] ! I
Stendal: | ! ! ! !
SM—memmmmcme e | Seepage-—-—-=-—-—-- |Piping, |Floods, {Not needed---==--- |Wetness.,
i | low strength. | wetness. i E
) ]
] ] [} ] I
Stokly: H ! ! H !
R |Seepage-=—=—===m—aa-o (Pipinge-mmemmemacas \Floods, {Not needed---=---- |Wetness,
! wetness. i
i
¥

See footnotes at end of table.
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TABLE 11.--WATER MANAGEMENT--Continued

! Pond ! Embankments, ] ] Terraces !
Soil name and | reservoir ! dikes, and i Drainage ! and ! Grassed
map symbol ! areas ! levees i ! diversions | waterways
| i . ]
t : : : :
I 1 ll ] 1
Strip mines: ! ] | | !
S R |Slope-mmmweomeceae |Large stones------ }Slope===-momaeaao 1Slopemmmmmm e !Slope.
{ ] 1 ] ]
I ) 1 ] §
Tilsit: ! ] i i 1
T1B, TlCe=--eeeaaa 1Slopemmmmm e ceneaa iLow strength, |Percs slowly, |Slope, {Slope,
] { piping. { slope. | percs slowly. | erodes easily,
i E E E E percs slowly.
A ¥ i I I
Upshur: ! ) 1 ) ] .
UpC, UpDeemmen—m- 1Slope=cmmcmccmcenan {Low strength, {Not needed-==wwu-- {Erodes easily, {Erodes easily,
] | compressible, ! | slope. ! slope.
! ! hard to pack. ' ] |
1 | 1 i ]
| ! 1 i 1
Vandalia: ! | ] ! i
VnD, VAE=eeeeawaa 1Slopemmmmme e |Low strength, |Not needed-===---- {Erodes easily, |Erodes easily,
! ! compressible, ! | slope. | slope.
! ! hard to pack. ! | !
| ! ! ! !
TyuF: ! ! 1 | |
Vandalia part---|Slope=eerececma-—aaa {Low strength, {Not needed=====--- |Erodes easily, {Erodes easily,
! ! compressible, H | slope. { slope.
! ! hard to pack. ! ! i
1 ) i ) {
] ] ] ] !
Upshur parte---- 15l0pgmmmmmm e ———- iLow strength, INot needed=======- {Erodes easily, |Erodes. easily,
! | compressible, | ! slope. ! slope.
! { hard to pack. | | j
] ] ] 1 ]
1 ] | i ]
Weinbach: ! | ] i !
Whreomemm e e e |Favorable~-eeeeew- {Low strength, {Percs slowly, {Not neededmm=====- INot needed.
! ! piping. ! wetness. H i
1 ] ] ] 1
1 ] ] s 1
Wernock: | ! | ] |
WeB, WeC, WeD----{Depth to rock, iLow strength, |Not needed---==w-- iSlope, |Slope,
| slope. | piping. | | depth to rock. | depth to rock.
] i 1 1 1
I ¥ i I ]
Whitley:- | ! ! ! !
WhA, WhB, WhC----|Seepage, jPiping, |Not needed==meme=n- |Erodes easily, {Erodes easily,
! slope. ! low strength, ! ! slope. | slope.
] [} ] ] 1
| i ) | i
1 [l I 1 1

IThis map unit is made up of two or more dominant kinds of soil., See map unit description for the
composition and behavior of the whole map unit.
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TABLE 12.--RECREATIONAL DEVELOPMENT

["Shrink-swell" and some of the other terms that describe restrictive soil features are defined in the
Glossary. See text for definitions of "slight,"™ "moderate," and "severe"]

] b ] ]
] } t ]
Soil name and | Camp areas ! Picnic areas H Playgrounds ) Paths and trails
map symbol ! | | |
H ! ! !
{ | | )
Allegheny: H ! ! !
AlBeemcmmmmmm e {Slighte-——memmmmeee 1Slight-—=—m-ecmccmaaae IModerate: 1Slight.
| | | slope. !
] 1 ) 1
AlC—emm e |Moderate: iModerate: |Severe {Slight.
| slope. | slope. | slope. !
1 1 i 1
] ! | 1
AlD-memmmmmmee e eeee iSevere: |Severe | Severe {Moderate:
| slope. | slope. | slope. ! slope.
] ) 1 1
! ] ] 1
Ashton: | ! | |
AS~eecmm e IModerate: 1Slightecmcmccmcmecmeee IModerate: 1Slight.
! floods. ] ! floods. !
] H 1 i
i 1 1 1
Berks: ! ! ! ]
1BcF: H ! ] {
Berks parte--—ee-ea--- |Severe: |Severe 1Severe: |Severe
! slope. { slope. ! small stones, i slope.
! ! ! slope. )
| ) ) |
Cranston parte------ |Severe: |Severe |Severe: |Severe
{ slope. | slope. } slope, | slope.
i ] ! small stones. |
t 1 1 1
¥ ) f ]
Bonnie: ! ! ] )
e et {Severe: | Severe {Severe: {Severe
{ wetness, | wetness, { wetness, | wetness,
! floods. | floods. ) floods. i
) 1 1 L]
] ] ] ]
Chavies: ! ' | |
ChA-=memmm e 1Slight—=eccammmmeeaae 1Slighte———meccmceeaam iModerate: {Slight.
! ) | slope. |
1 i 1 ]
1 ) 1 ]
Cotaco ! ! | 1
COmemmmmmmcmee e IModerate: 1Slightecemcccmcmcemee {Moderate: 1Slight.
| wetness. ! | wetness. ]
1 1 1 ]
i 1 1 ]
Cuba ) ! ! !
CUmmmmmmmmcemeeee oo |Severe: IModerate: !Severe 18light.
} floods. | floods. ! floods. 1
1 1 1 i
] ] ] ]
Elk: ! ! | !
EKA-mmmmmmmmmmommoeo 1Slight=mc—mmmmmmomane 1Slightmmmcmmmmmommaee ISlighteemomemmoomonan iSlight.
] 1 1 ]
] ] ] ]
Gilpin ! { ! |
R IModerate: {Moderate: {Severe: 1Slight.
| slope. | slope. ! slope. |
] ] 1 1
§ ] ] ]
[ 5 |Severe: |Severe: 1Severe: IModerate:
| slope. i slope. | slope. i slope.
] 1 1 1
I ] 1 1
[ e |Severe: |Severe |Severe: |Severe:
| slope. i slope. { slope. | slope.
1 H i ]
] ! ] !
Hayter ) | | ]
HSBmmemmmmmm e 18lightesccmmmreceeees 18lightecemccmceccme- iModerate: 1Slight.
) ! ! slope. !
) | { |
HSComommmmmmcmeee {Moderate: IModerate: |Severe: iSlight
! slope. { slope. } slope. i
1 1 1 ]
] ] I 1
HtEowom e oo {Severe: |Severe: |Severe: |Severe:
! slope. ! slope. E slope. E slope.
1 1
] 1 ] 1
Huntington: ! ! ] |
Hu--ommccmmmmmeee e |Severe: {Moderate: {Severe: {Slignht.
floods. | floods. ! floods. !
H ] [
¥ t !

[}
|
1
|

See footnotes at end of table.
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TABLE 12.--RECREATIONAL DEVELOPMENT--Continued

] 1 1 ]
] L] ] !
Soil name and | Camp areas ! Picnic areas ! Playgrounds ! Paths and trails

map symbol ' : ! !

! \ ! !

] ] ] 1

] I ] i

Lakin ! ! ! !

LKB-mmmmmmmmmmm e e |Moderate: {Moderate: {Severe: |Moderate:
| too sandy. | too sandy. | slope. | too sandy.
1 ] 1 ]

] 1 } ]
Latham ! } ! ]

LMCmmmmm e m e e e |Moderate: {Moderate: {Severe: {Slight.
| slope, ! slope. ! slope. i
| percs slowly. ) ! |
1] 1 1 1
1 1 i ]

LmDewcmmm e e — e e |Severe: {Severe: {Severe: |Moderate:
| slope. ! slope. i slope. ! slope.

1 1 1 1
] 1 ) ]
TLsE: ' | ! |
Latham parte------ |Severe: {Severe: {Severe: |Severe:
| slope. i slope. i slope. { slope.
] ] ] 1
1 i 1 ]
Shelocta part----- iSevere: iSevere: {Severe: |Severe:
| slope. ! slope. | slope. i slope.
] t 1 1
1 ] ] ]
TLsF: ) ) ! !
Latham parte------ {Severe: }Severe: |Severe: |Severe:
| slope. | slope. | slope. | slope.
t 1 1 ]
i i ] ]
Shelocta part----- iSevere: iSevere: |Severe: |Severe:
! slope. ! slope. ! slope. | slope.
1 1 ] 1
1 ] 1 ]
Licking: ! ! !

LtA-—mmcmmmmmmmemae |Moderate: 1Slight—==mmeecmeaaaa |Moderate: 1Slight.
| percs slowly. ! | percs slowly, |
) | | wetness. '

! | | !
Lindside: ' | ) )

LlUsceeccecmcmm————— !Severe: IModerate: |Severe: 1Slight.
{ floods. { floods, | floods. |
| | wetness. !

] 1 ] ]
! ] ] ]
Markland ) | !

MKBommemmmmmmmm e e e IModerate: 1Slight—=—mmmmee e {Moderate: 1Slight.
! percs slowly. | ! slope, |
E h E percs slowly. E
] [ ¥ [

MlCececmcm e mee 'Moderate: IModerate: iSevere: iSlight.
| slope, | slope. ! slope. |
! percs slowly. | i :

] 1 [} 1
] 1 1 1

MlD-mwemmmem—ccmmem |Severe: |Severe: |Severe: {Moderate:
i slope. { slope. { slope. | slope.

] 1 i {
| ! ] !
McGary | ! ) !

Ml cemmmm e ——— ‘Moderate: |Moderate: iModerate: {Moderate:
| wetness, | wetness. | wetness, | wetness.
| percs slowly. | { percs slowly. !

1 1 ] ]
1 i ! 1
Monongahela: ! ) | !
MABo——cemccmcecmeeee !Moderate: |Moderate: {Moderate: 1Slight.
{ wetness, | wetness. ! slope, ]
! percs slowly. } | wetness, !
| ' ! percs slowly. !
1 1 1 1
] ] 1 ]

MNCmmmmmmmme e 'Moderate: |Moderate: iSevere: 1Slight.
| slope, | slope. | slope. |
! wetness, | H |
! percs slowly. ' | |
1 | 1 1
] ¥ 1 ]

Morehead: ! | ! )

MO=commm e ———— 'Moderate: 'Moderate: IModerate: |Moderate:

wetness. { wetness. | wetness. | wetness.
1 ] 1
i ! ]

See footnotes at end of table.
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TABLE 12.--RECREATIONAL DEVELOPMENT--Continued

107

I 1 ] 1
] [ ] ]
Soil name and ) Camp areas ! Picnic areas i Playgrounds | Paths and trails
map symbol ! ! ! !
H b ! !
] 1 i ]
] 1 1 ]
Newark: ! ! ! !
NKemmmmem e {Severe: iModerate: |Severe: IModerate:
| floods, i floods, i\ floods, | wetness.
| wetness, | wetness. | wetness. E
1 1 1
I t ] ]
Nolin ! ! ! !
NO—momemcmae e |Severe: |Moderate: |Severe: {Slight.
! floods. i floods, | floods. i
] 1 1
] ] ] §
Otwell ! ! ! !
(O e |Moderate: iModerate: {Moderate: 13light.
| percs slowly, | wetness., ! percs slowly, !
| wetness. | | wetness. E
1 1 1
i ! I 1
Pope: ) | ! )
Pf, Pge=memceeuea |Severe: iModerate |Severe: 1Slight.
| floods. | floods. | floods. E
1 1 ]
1 L] ] ]
Riney: ) | ! |
1 {Moderate: IModerate |Severe: iSlight.
| slope. i slope. i\ slope.
1 i 1
] ] ] I
Shelocta: ! ! !
1) T . |Moderate: 1Slight-==aoaoo- |Severe: iSlight.
| small stones. 1 | small stones. i
1 1 )
I ] ] 1
SCCmmmme e {Moderate: IModerate |Severe: 1Slight.
| slope, ! slope. ! slope, H
! small stones. ! | small stones. e
] ] 1
! ] ] ]
SeD=mee e |Severe: |Severe |Severe: {Moderate:
| slope. { slope. i slope, | slope.
! ! ! small stones. i
1 1 ]
1 ] ) ]
Steinsburg: ! { ) )
SgD-=—-—=mmmem e }Severe: | Severe {Severe: |Moderate:
| slope. i slope. i slope. | slope.
1 1 1 1
] i 1 1
ShFemecccccceeee |Severe: |Severe |Severe: |Severe:
i slope. | slope. | slope. i slope.
] 1 ]
I 1 1 ]
Stendal: ! ! ' !
SMemmmmmmmm—————— |Severe: IModerate: !Severe: |Moderate:
} floods, ! floods, ! floods, i floods,
| wetness. | wetness. | wetness. E wetness,
H ] 1
1 ! i !
Stokly | | ! i
SNeccmmcca e |Severe: IModerate: !Severe: {Moderate:
i floods, | floods, ! floods, | floods,
| wetness. | wetness. | wetness. E wetness.
H 1 1
1 ] ! ]
Strip mines ! ! ! i
Steeceemmmmm————— !Severe: !Severe: !Severe: |Severe:
| slope. | slope. ! slope. | slope,
! ! ! | large stones.
] ] H 1
1 ] ] ]
Tilsit ! ! ! |
T1Beeocmmme e !Moderate: IModerate: |Moderate: {Slight.
! percs slowly, ! wetness. ! slope, |
| wetness. ! | wetness, i
! ! ! percs slowly. E
1 ] 1
[ ] I ]
TlCmommmee e IModerate: IModerate: |Severe: 1Slight.
! slope, ! slope, | slope.
| percs slowly, ! wetness. : i
| wetness. ! | |
| | ) !
Upshur ! | ! !
UpCrmmme e iModerate: {Moderate: |Severe: iModerate:
| percs slowly, ! too clayey. | slope. | too clayey.
1 ] ] 1
i | | i
1 ] ] [

too clayey.

See footnotes at end of table,
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TABLE 12,--RECREATIONAL DEVELOPMENT--Continued

] 1 i 1
l} 1 ] ]
Soil name and ! Camp areas | Picnic areas | Playgrounds | Paths and trails
map symbol ] ] ] )
H ! { H
1 1 1 1
] i ] ]
Upshur: ] ' ) ]
UpD-memmmm e emem e | Severe: }Severe: |Severe: |Moderate:
| slope. | slope. | slope. ! slope,
5 5 E i too clayey.
] ll 1 I
Vandalia: H ] )
VND-emeccmmme—————— |Severe: |Severe: |Severe: {Moderate:
! slope. ! slope. | slope. ! slope.
1 1 1 ]
1 i ] 1
) e |Severe: | Severe: | Severe: | Severe:
{ slope. | slope. ! slope. | slope.
1 1 4 4
I I I ]
TyuF: ! . ! | !
Vandalia parte----- {Severe: |Severe: iSevere: | Severe:
| slope. | slope. i slope. | slope.
t 1 1 1
[} 1 1 t
Upshur part-------- | Severe: |Severe: |Severe: {Severe:
! slope. ! slope. | slope. ! slope.
] 1 l ]
i ] [l I
Weinbach: } ! \ !
Whemmememm————————— !Severe: IModerate: |Severe: {Moderate:
| percs slowly, | wetness. | percs slowly, | wetness.
| wetness. h | wetness. ]
1 1 1 t
1 ] ! L
Wernock: ! ) |
e F T 1Slight-eemmccmaean 1Slighteemmmcccemaa {Moderate: 1Slight.
! ! | slope, ]
i ] | depth to rock. !
I 1 1
] 1 ] ]
Y R |Moderate: |Moderate: | Severe: 1Slight.
! slope. ! slope. | slope. !
I 1 1 ]
I ] 1 l
WeDmeee e cae 1Severe: |Severe: |Severe: |Moderate:
! slope. { slope. ! slope. ! slope.
1 1 ] ]
I ' I !
Whitley: ! | } |
WhAmemm e 1S1ightmmmmmmmm———- 1Slightmm——mm=mmmmnn 1S1ighteemmmmemm————— iSlight.
1 ] 1 H
] ] I 1
WhBe-eoccmrmmae e 1Slight—=emmmmmmee 1Slighteemmmceecanm {Moderate: 1Slight.
| ! | slope. !
| | { i
WhCemmmmcrme e iModerate: |Moderate: |Severe: 1Slight.
! slope. slope. | slope. H
1 1
1 1

1
]
L

1
1
1
i

1This map unit is made up of two or more dominant kinds of soil. See map unit description for the
composition and behavior of the whole map unit.
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TABLE 13.--WILDLIFE HABITAT POTENTIALS

Absence of an entry indicates the soil

[See text for definitions of "good," "fair," "poor," and "very poor."
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] Potential for habitat elements {Potential as habitat for--
Soil name and ! Grain | Grasses| Wild | Hard- | Conif- | ! Shallow| Open- | Wood- | Wetland
map symbol | and | and | herba- | wood | erous | Wetland{ water | land | land | wild-
| seed | legumes| ceous | trees | plants | plants | areas | wild- | wild- | 1life
| _crops | | plants |} i 1 } | life | life !
] ] | ! ] ] i ! | ]
Wernock: 1 ] ! | 1 1 ] ! ] ]
WeDmmmme e e |Fair 1Good | Good {Good | Good Very {Very | Good {Good | Very
! ! ! ! ! | poor. | poor. | | i poor,
] 1 ] 1 | 1 1 t 1 ]
] ] ] ] ] ] 1 1 1 1
Whitley: ! ! ) i ) | | i | !
WhAeeememc e 1Good !Good {Good ) Good ! Good { Poor | Very 1Good 1Good {Very
! ! ! ' ! i i poor, | ) | poor.
! i ! ] | ! ) ) 1 !
WhBeemmemcece e 1Good | Good | Good 1Good {Good | Poor | Very | Good !Good IVery
! ! i ; | ! | poor, | | | poor.
) | | ! ) | | | i |
WhCemmmm e |Fair }Good i Good | Good | Good |Very |Very | Good | Good iVery
} ; ! ) | } poor. | poor. |} ! | poor.
) 3 ] ] 1 i ] 1 ]
1 H 1 1 1 ] 1 A 1

1This map unit is made up of two or more dominant kinds of soil. See map unit description for the
composition and behavior of the whole map unit.
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Absence of an entry means data were not estimated]

[The symbol < means less than; > means greater than.
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See footnotes at end of table.
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TABLE 14.--ENGINEERING PROPERTIES AND CLASSIFICATIONS--Continued
| ] | __Classification |Frag- | Percentage passing | ! Plas-
Soil name and iDepth| USDA texture | ] iments | sieve number-- iLiquid | ticity
map symbol ] | ! Unified | AASHTO } > 3 | 4 | 10 { 40 | 200 { limit | index
1 1 ! | linches| L ! 1 \ H
i In | ! ] i Pet | ' | ] i Pet |
Wernock: ! ! ] ! ] ' ) | ! | !
WeB, WeC, WeD--eae- ! 0-5 {Silt loam-=====- IML, CL lA-4, A-6) O 190-100,85-100}75-95 }65-90 | 25-35 | 4-11
| 5-27iSilt loam, silty!ML, CL  }A-4, A-6} O  190-100)85-100{75-100!65-95 | 25-40 | 4-2
H ! elay loam. ! ! ! | | | | | i
127-311Silt loam, silty}{ML, CL 'A-Y4, A-6]10-20 {65-100]60-100{55-95 {50-95 | 25-40 | 4-22
] ! clay loam, } ! ) | i ] ] | !
! | channery clay | | ] ! | | | ! |
1 ! loam. ! ! | ] { | | | !
131-38{Weathered \ -—- I I B T BT S T S B e
i | bedrock. | ] ! | ! ] ! !
H | ! | ! | | | | J |
Whitley: | ] | 1 ! ] { ! | ] !
WhA, WhB, WhC---c- | 0-10{8ilt loame—==-== {ML, CL  }A-4 } 0 195-100{90-100{75-100{60-95 } <35 | NP-10
110-40!S8ilty clay loam,!ML, CL  1A-6, A<l O  195-100!95-100!85-100!70-95 | 25-40 | 5-20
! ! silt loam. ! | | i | | ! | |
{40-74!Gravelly silt ML, CL, !A-6, A-4l 0  !75-100}65-100}60-100}35-90 | 10-40 } 2-25
! ! loam, silty | SM ! ] | | | | | )
! | clay loam, fine! ! | ] ! ] | ! ]
: ! sandy loam. ! ! ] | | | | | ]
i H 1 1 L ! L H ! 1 1

INP means nonplastic.

2This map unit is made up of two or more dominant kinds of soil. See map unit description for the
composition and behavior of the whole map unit.
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See footnotes at end of table.
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TABLE 15.--PHYSICAL AND CHEMICAL PROPERTIES OF SOILS--Continued
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See footnotes at end of table.
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See footnotes at end of table.
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TABLE 15.--PHYSICAL AND CHEMICAL PROPERTIES OF SOILS--Continued

! ] ! Available] t Shrink- }|__Risk of corrosion _1| Erosion
Soil name and } Depth} Permea- } water |} Soil ) swell ! Uncoated | | factors
map symbol | ! bility | capacity | reaction | potential] steel g Concrete | K | T
] 1 1 ] ] 1 H 1
L i 1 ] 1 1 Il 1. i
i In | In/br |  In/in | pH i ! | i i
Wernock: i ! ! ] ! ! | ! i
WeB, WeC, WeDmmm—m ! 0-5 ! 0.6-2.0 10.19-0.23 | 3.6-5.5 !LOW=mmmw== ILOWmmmmmm-= IHigh=mm=mn- 1 0.37 1
| 5-27 | 0.6-2.0 }0.18-0.,22 } 3.6-5.,5 |{LOW==m=w== |Moderate |High------ } 0.32 )
127-31 | 0.6-2.0 10.12-0.18 | 3.6-5.5 |LOW==euwu- IModerate |Highe=e~-- ! 0.28 |
H ] t 1 ] 1 1 ] 1
!31-38 1 === 1 - 1 — |=mmm—————— | Bttt |mTmEmmm_——— 1 == ¥
1 1 [ 1 ] 1 ] 1 1
] 1l ¥ i ] t ] ] 1
Whitley: | | ! ) | ! | | |
WhA, WhB, WhC----- | 0-10 |} 0.6-2.0 10.16-0.23 | 4.5-5.5 |LOWe=cecwe== |Moderate |(High------ 1 0.32 1
110-40 | 0.6-2.0 10.18-0.22 | 4,5-5.5 |lLow-——=w=- iModerate |High-===-- 1 0.32 |
1 40-74 | 0.6-2.0 1{0.10-0.18 | 4.5-5.5 |Low-~——==- {Moderate (High-=—=w-- ! 0.28 |
1 i H ! 1 H H ! !
TThis map unit is made up of two or more dominant kinds of soil., See map unit description for

the composition and behavior of the whole map unit.
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TABLE 16.--SOIL AND WATER FEATURES

[Absence of an entry indicates the feature is not a concern,

See text for descriptions of symbols and such

The symbol > means greater than]

terms as "rare," "brief," and "perched."
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See footnotes at end of table.
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BOYD AND GREENUP COUNTIES, KENTUCKY

TABLE 16.--SOIL AND WATER FEATURES--Continued
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1
]
1
i
1
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§
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1
1
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t
H
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Pgeeecemmmeem
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1This map unit is made up of two or more dominant kinds of soil. See map unit description for

the composition and behavior of the whole map unit.
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TABLE 17.--ENGINEERING TEST DATA

accordance with standard procedures of the American Association of State Highway and Transportation Officials (AASHTO).

[Tests performed by the Commonwealth of Kentucky Department of Transportation, Bureau of Highways, Division of Research, in
Absence of an entry indicates no determination was made]

gPoTITUN
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e o e e e e s e o e}
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]
t
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wunwtddo

|

Moisture
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£
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[
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Report
No.

e

Parent
material

Soil name and
location

Cranston channery silt

loam (modal):

onar
A —

siltstone,

1Colluvium
from

10 feet
north of road on Loder
Fork 11/, miles up-

Greenup County,
Kentucky,

SOIL SURVEY

= —

Mixed Ohio
River

/2 mile

1
east of Tygarts Creek
and 1,700 feet south

stream from White Oak
of Ohio River.

Creek and !/y mile
east of County line.
Greenup County,

Elk silt loam (modal):
Kentucky,

alluvium,

Latham silt loam

(modal):

= b~

from acid
clayey

Residuum
shale.

about 15
miles west of Greenup,
1,000 feet southwest
of County Road on Zion

between White-
oak Creek and Mill
Hollow; 12/1g miles

Greenup County,
Kentucky,
Ridge,

east of Lewis County

line.

]
'
1
t
1
i
]
[}
1
|}
1
t
1
i
1
L]
H
¥
1
}
1
1
1
1
]
L]
1
1
]
[}
1
1
1
]
1
1
1
1
1
1
]
1
1
]
1
1
1
i
1
]
1
i
1
1
]
¥
1
1

Upshur silty clay loam

(modal):

b~ b~

{Red shale
residuum.

Kentucky,
175 yards north-|

Head of Jack Fork on aj}
east of Ross Cemetary.|

Boyd County,
ridge

]
t

See footnotes at end of table.



TABLE 17--ENGINEERING TEST DATA--Continued

! ! ! i Moisture | Percentage | Percentage smaller ! ! = | Classi-
H ) H | density ! passing sieve-- 2! than-- H i &% | fication
' H i ! ! H S T
] 1 1 ] 1 ] 1 i 1 ] ] [] ] b = ] t
i ' I i | i ! | ! i i 1 i gt A i
Soil name and ! Parent {Report ! ! e ] ! ] i | ] H I S B B
location { material | No. iDepth} § | 5 ! : : : : | | | A T
i ' i {5 1 5 iNo. iNo. {No. {No. 10.05 }0.02 }{0.005{0.002} 3! & | & | o
H ! H Tox o2 1y 110 {40 200 jmm {mm {mm {mm | 3} O | 21 A
] 1 i 1 « 1 o 1 l 1 ] 1 1 1 [ 1 o H 0 1 < ] (=
] 1 1 i = ] o ] ] Ll ] 1 1 ] ] i~ © ] t jon )
1 i i 1 1 1 i 1 H 1 i 1 1 1 1 1
] ] 1 1 ] 1 ] ] 1 L] 1 i L] ] i — ] 1
1 1 1 1 1 ] 1 1 1 ] t 1 ] 1 1 [+ 9 ) 1
1 1 1 i i 1 1 1 i ] 1 ] i 1 A ] ]
! ] { In |{Lb/cu} Pct | ] ] ] | ] ] ] iPet} ] ]
] 1 i ] t i 1 i ] 1 i 1 t 1 1 1 ] 1
1 ] ] i 2L I 1 ] ] ] 1 i 1] 1 ] ] ] ]
1 1 H 1 ] 1 i 1 1 1 1 1 H 1 3 i 3
1 1 ) ] ] 1 ] ] I ] ] ] 1] ] ] ] L]
Vandalia silt loam ! ! ! | ! | | | | i ] H 1 i i | !
(modal): ' ! ] ' ] ] ] ] | ! ! ! | ] i | '
Boyd County, Kentucky, !Colluvium 110-31-3}16-341 109 } 14 } 90 } 90 | 82 } 72V 67 } 59 1 38 ! 27 { 33! 11 [A-6 !CL-ML
. 250 yards south of ! from red 110-31-5}142-501 100 | 18 }100 {100 } 98 | 90 | 83 | 77 ! 58 ! 42 | 49! 22 1A-T7-6ICL-ML
Durbin Road and 350 ! shales. ! ! 4 ] ] ! 1 ! ! | | H i i H !
yards west of U. S. ! ! ! | i ) H | i ! 1 ! i | | i 1
23. i ! ! ! ! ! ! | ' i ] ! | | ! ] ]
[ H ] ] i 1 1 { ] i 1 i i 1 1 1 1
§ ] ] i Ll L] [ ] ] L] 1 1 ] ] ] ] ]
Whitley silt loam 1 1 ! i | ! H ! H | : i i i H | 1
(modal): ! ] ! ! ! i ' ' ! ] ] ! | ' | | ]
Greenup County, 101d allu-  145-33-1] 0-10} 104 { 16 {100 }100 {100 | 83 ! 81 } 52! 20! 18! 31} 09 !A-4 !CL-ML
Kentucky, 1,000 feet | vium from }45-33-3{18-28{ 110 |} 15 }100 {100 {100 } 72} 71 ! 49 ! 29 ! 22 ! 30! 06 {A-4 ICL-ML
west of KY #7 and 1/5 | soils of  }45-33-6152-68{ 113 | 13 1100 {100 '100 } 72 47 ! 29 ! 19 ! 15 ! 24! 02 |A-4 IML
mile south of junction! acid silt- ! ! ! ! ! ! ] ! ] i | ! ] ] | !
of KY #7 and KY #827. | stone and ! ] H | i ! ! 1 ] i i ! i ! H H
! shale. ! ] ] ] ] ] ! ' ] ! ] i ] ! i !
] 1 1 [ H H 1 1 i 1 1 1 1 1 1 1 1
I3 1 1 I3 1 1 1 iR ] A 1 1 1 1 1 i 1

'Maximum dry density and optimum moisture based on AASHTO (1) Designation T 99-74, Method A.

2Mechanical analyses according to the AASHTO (1) Designation T 88-72. Results by this procedure frequently may differ
somewhat from results that would have been obtained by the soil survey procedure of the Soil Coservation Service (SCS). 1In the
AASHTO procedure, the fine material is analyzed by the hydrometer method and the various grain-size fractions are calculated on
the basis of all the material, including that coarser than 2 millimeters in diameter. In the SCS soil survey procedure, the
fine material is analyzed by the pipette method and the material coarser than 2 millimeters in diameter is excluded from
calculations. of grain-size fractions. The mechanical analyses used in this table are not suitable for use in naming textural
classes for scil.

3Based on AASHTO (1) Designation T 89-68.

YBased on AASHTO (1) Designation T 90-70.

SBased on AASHTO (1) Designation M 145-73.

PBased on the Unified Soil Classification System (2) A.S.T.M. Designation D2487. Soil Conservation Service and the Federal
Highway Administration have agreed to consider that all soils having plasticity indexes within 2 points of the A line are to be
given a borderline classification. An example of a borderline classification obtained by this use is CL-ML.
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[An asterisk in the first column indicates a taxadjunet to the series.

TABLE 18.——CLASSIFICATION OF THE SOILS

characteristics of this taxadjunct that are outside the range of the series]

See text for a description of those

So0il name

Family or higher taxonomic class

Ashton-

Lakin--

Licking
Lindsid
¥Marklan
¥McGary-
Mononga
Morehea

Stendal
Stokly-

*¥Tilsit-
Upshur-
Vandali

¥Weinbac
Wernock
Whitley

Cmmrm e e ———— - .-
s PP
hela—=c-cmme e e
Qocmm e e e e

Qe————mm e
P,

PRONUIUI, S

Fine~loamy, mixed, mesic Typic Hapludults
Fine-silty, mixed, mesic Mollic Hapludalfs
Loamy-skeletal, mixed, mesic Typic Dystrochrepts
Fine-silty, mixed, acid, mesic Typic Fluvaquents
Coarse-loamy, mixed, mesic Ultic Hapludalfs
Fine-loamy, mixed, mesic Aquic Hapludults
Coarse-loamy, mixed, mesic Ultic Hapludalfs

Fine-silty, mixed,
Fine-silty, mixed,
Fine-loamy, mixed,
Fine-loamy, mixed,
Fine-silty, mixed,
Mixed, mesic Alfic

Fine, mixed, mesic
Fine-silty, mixed,
Fine, mixed, mesic
Fine, mixed, mesic
Fine-loamy, mixed,
Fine-silty, mixed,
Fine-silty, mixed,
Fine-silty, mixed,
Fine-silty, mixed,

mesic
mesic
mesic
mesic
mesic

Fluventic Dystrochrepts
Ultic Hapludalfs

Typic Hapludults

Ultic Hapludalfs
Fluventic Hapludolls

Udipsamments
Clayey, mixed, mesic Aquic Hapludults

Aquic
mesic
Typic
Aeric
mesic
mesic

Hapludalfs

Filuvaquentic Eutrochrepts
Hapludalfs

Ochraqualfs

Typic Fragiudults

Aquic Hapludults

nonacid, mesic Aeric Fluvaquents

mesic
mesic

Dystric Fluventic Eutrochrepts
Typic Fragiudalfs

Coarse-loamy, mixed, mesic Fluventic Dystrochrepts
Fine-loamy, siliceous, mesic Typic Hapludults
Fine-loamy, mixed, mesic Typic Hapludults
Coarse-loamy, mixed, mesic Typic Dystrochrepts
Fine~silty, mixed, acid, mesic Aeric Fluvaquents
Coarse-loamy, mixed, acid, mesic Aeric Fluvaquents

Orthents

Fine-silty, mixed,
Fine, mixed, mesic
Fine, mixed, mesic
Fine-silty, mixed,
Fine-silty, mixed,
Fine-silty, mixed,

N

mesic
Typie
Typic
mesic
mesic
mesic

Typic Fragiudults
Hapludalfs
Hapludalfs

Aeric Fragiaqualfs
Typic Hapludults
Typic Hapludults
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Accessibility Statement

This document is not accessible by screen-reader software. The Natural Resources
Conservation Service (NRCS) is committed to making its information accessible to all
of its customers and employees. If you are experiencing accessibility issues and need
assistance, please contact our Helpdesk by phone at (800) 457-3642 or by e-mail at
ServiceDesk-FTC@ftc.usda.gov. For assistance with publications that include maps,
graphs, or similar forms of information, you may also wish to contact our State or local
office. You can locate the correct office and phone number at http://offices.sc.egov.
usda.gov/locator/app.

Nondiscrimination Statement

Nondiscrimination Policy

The U.S. Department of Agriculture (USDA) prohibits discrimination against its
customers, employees, and applicants for employment on the basis of race, color,
national origin, age, disability, sex, gender identity, religion, reprisal, and where
applicable, political beliefs, marital status, familial or parental status, sexual orientation,
whether all or part of an individual’s income is derived from any public assistance
program, or protected genetic information. The Department prohibits discrimination in
employment or in any program or activity conducted or funded by the Department. (Not
all prohibited bases apply to all programs and/or employment activities.)

To File an Employment Complaint

If you wish to file an employment complaint, you must contact your agency’s EEO
Counselor (http://directives.sc.egov.usda.gov/33081.wba) within 45 days of the date of
the alleged discriminatory act, event, or personnel action. Additional information can be
found online at http://www.ascr.usda.gov/complaint_filing_file.html.

To File a Program Complaint

If you wish to file a Civil Rights program complaint of discrimination, complete the
USDA Program Discrimination Complaint Form, found online at http://www.ascr.usda.
gov/complaint_filing_cust.html or at any USDA office, or call (866) 632-9992 to request
the form. You may also write a letter containing all of the information requested in
the form. Send your completed complaint form or letter by mail to U.S. Department
of Agriculture; Director, Office of Adjudication; 1400 Independence Avenue, S.W.;
Washington, D.C. 20250-9419; by fax to (202) 690-7442; or by email to program.
intake@usda.gov.

Persons with Disabilities

If you are deaf, are hard of hearing, or have speech disabilities and you wish to file
either an EEO or program complaint, please contact USDA through the Federal Relay
Service at (800) 877-8339 or (800) 845-6136 (in Spanish).

If you have other disabilities and wish to file a program complaint, please see the
contact information above. If you require alternative means of communication for


mailto:ServiceDesk-FTC@ftc.usda.gov
http://offices.sc.egov.usda.gov/locator/app
http://offices.sc.egov.usda.gov/locator/app
http://directives.sc.egov.usda.gov/33081.wba
http://www.ascr.usda.gov/complaint_filing_file.html
http://www.ascr.usda.gov/complaint_filing_cust.html
http://www.ascr.usda.gov/complaint_filing_cust.html
mailto:program.intake@usda.gov
mailto:program.intake@usda.gov

program information (e.g., Braille, large print, audiotape, etc.), please contact USDA's
TARGET Center at (202) 720-2600 (voice and TDD).

Supplemental Nutrition Assistance Program

For additional information dealing with Supplemental Nutrition Assistance Program
(SNAP) issues, call either the USDA SNAP Hotline Number at (800) 221-5689, which
is also in Spanish, or the State Information/Hotline Numbers (http://directives.sc.egov.

usda.gov/33085.wba).

All Other Inquiries
For information not pertaining to civil rights, please refer to the listing of the USDA
Agencies and Offices (http://directives.sc.egov.usda.gov/33086.wba).
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http://directives.sc.egov.usda.gov/33086.wba
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