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HOW TO USE THIS SOIL SURVEY

HIS SOIL SURVEY contains infor-

mation that can be applied in manag-
ing farms and woodlands; in selecting
sites for roads, ponds, buildings, and other
structures; and in judging the suitability
of tracts of land for farming, industry,
and recreation.

Locating Soils

All the soils of Fayette and Raleigh
Counties are shown on the detailed map
at the back of this publication. This ma
consists of many sheets made from aeria.
photographs. Each sheet is numbered to
correspond with a number on the Index to
Map Shests.

On each sheet of the detailed map, soil
boundaries are outlined and are identified
by a symbol. All areas marked with the
same symbol are the same kind of soil.
The so1l symbol is inside the area if there
isenough room ; otherwise, it is outside and
a pointer shows where the symbol belongs.

Finding and Using Information

The “Guide to Mapping Units” can be
used to find information in the survey.
This guide lists all of the soils of the two
counties in alphabetic order by map sym-
bol. It shows the page where each kind of
soil is described and also lists the capabil-
ity units. Those desiring more detailed in-
formation on the soils in the capability
units should refer to the section “Descrip-
tions of the Soils.”

Individual colored maps showing the
relative suitability or degree of limita-
tion of soils for many specific purposes can
be developed by using the soil map and

the information in the text. Translucent
material can be used as an overlay over the
soil map and colored to show soils that
have the same limitation or suitability.
For example, soils that have a slight
limitation for a given use can be colored
green, those with a moderate limitation
can be colored yellow, and those with a
severe limitation can be colored red.

Farmers and those who work with
farmers can learn about use and manage-
ment of the soils from the soil descriptions.

Foresters and others can refer to the
section “Use of the Soils for Woodland,”
where the suitability and management of
the soils for trees are discussed.

Glame managers, sportsmen, and others
can find information about soils and wild-
life in the section “Use of the Soils for
Wildlife.”

Commumnity planners and others can
read about soil properties that affect the
choice of sites for dwellings, industrial
buildings, and recreation areas in the sec-
tion “Use of the Soils for Town and
Country Planning.”

Engineers and biilders can find, under
“Engineering Uses of the Soils,” tables
that contain test data, estimates of soil
properties, and information about soil
features that affect engineering practices.

Scientists and others can read about how
the soils formed and how they are classified
in the section “Formation, Morphology,
and Classification of the Soils.”

Newcomers in Fayette and Raleigh
Counties may be especially interested in
the section “General Soil Map,” where
broad patterns of soils are described. They
may also be interested in the section
“General Nature of the Area.”

Cover: Typical landscape of Dekalb-Gilpin-Ernest associa-

tion. Dekalb soils are in the immediate foreground and

center. Gilpin soils are on the sloping pasture land in the
background.
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Figure 1.—Location of Fayette and Raleigh Counties in West
Virginia.

AYETTE AND RALEIGH COUNTIES are in the

south-central part of West Virginia (fig. 1). They are
bounded by seven West Virginia counties, including
Mercer County on the south and Nicholas County on the
north. The New River flows through the survey area from
southeast to northwest; about one-quarter of the area is
north and east of the river. The survey area has a total of
808,320 acres, or 1,263 square miles, of which 6,600 acres
is water and 13,500 acres is urban aress. Almost the en-
tire area is mountainous, but the eastern three-fifths has
broad, gentle ridges amid the rougher land. The western
two-fifths is almost entirely mountainous and is deeply
dissected by many small streams.

Beckley is the county seat of Raleigh County and is the
largest city in the survey area. Fayetteville is the county
seat of Fayette County. Many small mining and trading
towns are throughout the survey area.

This is an outstanding coal- and timber-producing area.
In 1966 the two counties produced nearly 1414 million
tons of bituminous coal, or 10 percent of the total output

of West Virginia for that year. Slightly more than four-
fifths of the area is wooded. Large quantities of hardwood
timber are harvested for use in the mining industry, for
sawlogs, and for other uses.

Only about 13.5 percent of the land is in farms. Most
farms are of the general type. Dairying and the raising
of beef cattle and sheep are carried on to a small extent.
Corn, oats, and mixed hay are grown for livestock feed.
The area has plenty of rain during the growing season.
The growing season is favorable, but it is only moderately
long, averaging about 140 days. Summers are moderately
warm. Winters are moderately cold and have short, very
cold periods.

The two counties are served by many roads. The roads
include Interstate Highways No. 64 and No. 77 and other
through highways. The railroads are the Chesapeake and
Ohio, the Norfolk and Western, and the Penn-Central. In
addition to coal and lumber operations, electrical compo-
nents and mining machinery are produced at Beckley, and
metallurgical products are developed at Alloy.

How This Survey Was Made

Soil scientists made this survey to learn what kinds of
soil are in Fayette and Raleigh Counties, where they are
located, and how they can be used. The soil scientists
went into the counties knowing they likely would find
many soils they had already seen and perhaps some they
had not. They observed the steepness, length, and shape
of slopes; the size and speed of streams; the kinds of
native plants or crops; the kinds of rock; and many facts
about the soils. They dug many holes to expose soil pro-
files. A profile is the sequence of natural layers, or hori-
zons, in a soil; it extends from the surface down into the
parent material that has not been changed much by leach-
ing or by the action of plant roots.

The soil scientists made comparisons among the profiles
they studied, and they compared these profiles with those
in counties nearby and in places more distant. They classi-
fied and named the soils according to nationwide, uniform
procedures. The so0il series and the soil phase are the cate-
gories of soil classification most used in a local survey.

Soils that have profiles almost alike make up a soil
series. Except for different texture in the surface layer,
all the soils of one series have major horizons that are
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similar in thickness, arrangement, and other important
characteristics. Each soil series is named for a town or
other geographic feature near the place where a soil of
that series was first observed and mapped. Gilpin and
Dekalb, for example, are the names of two soil series. All
the soils in the United States that have the same series
name are essentially alike in those characteristics that
affect their behavior in the undisturbed landscape.

Soils of one series can differ in texture of the surface
layer and in slope, stoniness, or some other characteristic
that affects use of the soils by man. On the basis of such
differences, a soil series is divided into phases. The name
of a soil phase indicates a feature that affects manage-
ment. For example, Gilpin silt loam, 3 to 10 percent
slopes, is one of several phases within the Gilpin series.

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

The areas shown on a soil map are-called mapping
units. On most maps detailed enough to be useful in
planning the management of farms and fields, a mapping
unit is nearly equivalent to a soil phase. It is not exactly
equivalent, because it is not practical to show on such a
map all the small, scattered bits of soil of some kind that
have been seen within an area that is dominantly of a
recognized soil phase.

Some mapping units are made up of soils of different
series, or of different phases within one series. Two such
kinds of mapping units are shown on the soil map of the
two counties: soil complexes and undifferentiated
groups.

A soil complex consists of areas of two or more soils, so
intricately mixed or so small in size that they cannot be
shown separately on the soil map. Each area of a complex
contains some of each of the two or more dominant soils,
and the pattern and relative proportions are about the
same in all areas. Generally, the name of a soil complex
consists of the names of the dominant soils, joined by a
hyphen. Calvin-Gilpin silt loams, 10 to 20 percent slopes,
is an example.

An undifferentiated group is made up of two or more
soils that could be delineated individually but are shown
as one unit because, for the purpose of the soil survey,
there is little value in separating them. The pattern and
proportion of soils are not uniform. An area shown on
the map may be made up of only one of the dominant
soils, or of two or more. Dekalb and Gilpin very stony
soils, 5 to 20 percent slopes, is an undifferentiated soil
group in this survey area.

In most areas surveyed there are places where the soil
material is so rocky, so shallow, so severely eroded, or so
variable that it has not been classified by soil series.
These places are shown on the soil map and are described
in the survey, but they are called land types and are
given descriptive names. Steep rock land and Gravelly
alluvial land are land types in the two counties.

While a soil survey is in progress, soil scientists take
soil samples needed for laboratory measurements and for
engineering tests. Laboratory data from the same kind

of soil in other places are also assembled. Data on yields
of crops under defined practices are assembled from farm
records and from field or plot experiments on the same
kind of soil. Yields under defined management are esti-
mated for all the soils.

Soil scientists observe how soils behave when used as a
growing place for native and cultivated plants and as
material for structures, foundations for structures, or
covering for structures. They relate this behavior to prop-
erties of the soils. For example, they observe that filter
fields for onsite disposal of sewage fails on a given kind
of soil, and they relate this to the slow permeability of
the soil or a high water table. They see that streets, road
pavements, and foundations for houses are cracked on a
named kind of soil, and they relate this to the high
shrink-swell potential of the soil material. Thus, they
use observation and knowledge of soil properties, to-
gether with available research data, to predict limitations
or suitability of soils for present and potential uses.

After data have been collected and tested for the key,
or benchmark, soils in a survey area, the soil scientists
set up trial groups of soils. They test these groups by
further study and by consultation with farmers, agrono-
mists, engineers, and others. They then adjust the groups
according to the results of their studies and consultation.
Thus, the groups that are finally evolved reflect up-to-
date knowledge of the soils and their behavior under cur-
rent methods of use and management.

But only part of a soil survey is done when the soils
have been named, described, and delineated on the map
and the laboratory data and yield data have been as-
sembled. The mass of detailed information then needs to
be organized in such a way that it is readily useful to
different groups of readers, among them farmers, ranch-
ers, managers of woodland, engineers, and homeowners.

General Soil Map

The general soil map at the back of this survey shows,
in color, the soil associations in Fayette and Raleigh
Counties. A soil association is a landscape that has a dis-
tinctive proportional pattern of soils. It normally con-
sists of one or more major soils and at least one minor
soil, and it is named for the major soils. The soils in one
assoclation may occur in another, but in a different pat-
tern.

A map showing soil associations is useful to people
who want a general idea of the soils in the survey area,
who want to compare different parts of the survey area,
or who want to know the location of large tracts that are
suitable for a certain kind of land use. Such a map is a
useful general guide in managing a watershed, a wooded
tract, or a wildlife area or in planning engineering works,
recreational facilities, and community developments. It is
not a suitable map for planning the management of a
farm or field or for selecting the exact location of a road,
building, or similar structure, because the soils in any
one association ordinarily differ in slope, depth, stoniness,
drainage, and other characteristics that affect their man-
agement. . .

The soil associations in Fayette and Raleigh Counties
are discussed in the following pages. The. texture terms
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“medium,” “moderately fine,” and “moderately coarse”
used in the descriptive titles of the soil associations apply
to the surface layer.

Soil association names and delineations on the general
soil map do not fully agree with those on the general soil
map of adjacent counties published at a different date.
Differences in the maps are the result of improvement

in the classification of soils, particularly modifications or -

refinements in soil series concepts. In addition, more pre-
cise and detailed maps are needed because the number of
users of the maps and the need for detail have increased
in recent years. The more modern maps meet these needs.
Still another difference is the pattern of occurrence of the
major soils or the range in slope that is permitted within
associations in different surveys.

1. Calvin-Gilpin Association

Moderately deep, well-drained, medium-textured, mostly
sloping to wery steep soils on dissected wuplands and
mountains

This association consists of mostly sloping to steep
soils on dissected uplands and very steep soils on lower
mountainsides. The association is in the eastern parts of
ll‘;gyette and Raleigh Counties, mostly along the New

iver.

This association makes up about 4 percent of the sur-
vey area. About 40 percent of this is Calvin soils, and 40
percent is Gilpin soils. The remaining 20 percent is minor
soils. The Calvin and Gilpin soils in this association are
generally intermingled on the landscape.

Calvin soils are moderately deep and well drained.
They are mostly very steep and very stony. They have a
medium-textured surface laver and a Treddish-brown,
medium-textured or moderately fine textured subsoil that
is channery or very channery. Calvin soils formed in acid
material weathered from red shale, siltstone, and some
sandstone.

Gilpin soils are moderately deep and well drained.
They are mostly very steep and very stony. They have a
medium-textured surface layer and a yellowish-brown or
strong-brown, moderately fine textured or medium-tex-
tured subsoil that is generally channery. Gilpin soils
formed in acid material weathered from siltstone, shale,
and soft sandstone. They contain less channery fragments
than Calvin soils.

Minor soils of this association are the Dekalb soils on
uplands, the Ernest and Meckesville soils on foot slopes,
and the Atkins, Landes, Philo, and Pope soils on flood
plains.

The less sloping, nonstony soils of this association are
suited to the most commonly grown crops, such as corn,
oats, hay, and pasture grasses. Farming is mostly of the
general type. The hazard of erosion and the steep slopes
are management concerns. Many pastures are on severely
eroded soils. The extensive areas of very stony, very steep
soils are mostly wooded. Slopes, stoniness, and hedrock
near the surface are limitations for some recreational and
community uses.

Soil association 1 on the Fayette and Raleigh Counties
general soil map is not identical in name to soil associa-
tion 8 on the Greenbrier County general soil map. The

reason for this is that in Fayette and Raleigh Counties
areas of Teas and Litz soils were not correlated.

2. Dekalb-Gilpin-Ernest Association

Moderately deep, well-drained, moderately coarse tex-
tured and medium-textured, mostly sloping to very steep
s0ils on dissected uplands and deep, moderately well
drained, mostly sloping or steep soils on foot slopes

This association consists of gently sloping to mod-
erately steep soils on ridgetops and flats and steep or very
steep soils on sides of ridges (fig. 2). The association is
in the dissected Allegheny Plateau area that covers the
central and eastern parts of the survey area.

This association makes up about 52 percent of the sur-
vey area. About 35 percent of this is Dekalb soils, 35
percent is Gilpin soils, and 5 percent is Ernest soils. The
remaining 25 percent is minor soils. The Dekalb and Gil-
pin soils in this- association are generally closely inter-
mingled on the landscape.

Dekalb soils are moderately deep and well drained.
They are gently sloping to very steep, and in most places
are very steep and very stony. They generally have mod-
erately coarse textured material throughout the profile.
Their subsoil is yellowish brown or strong brown, and it
is channery or very channery. Dekalb soils formed in
material weathered from acid sandstone.

Gilpin soils are moderately deep and well drained.
They have a medium-textured surface layer and a yellow-
ish-brown or strong-brown, moderately fine textured or
medium-textured subsoil that is generally channery.
These soils formed in material weathered from acid silt-
stone, shale, and soft sandstone. They have a finer tex-
tured subsoil and contain fewer channery fragments than
Dekalb soils.

Ernest soils are on foot slopes and are deep and mod-
erately well drained. They have a firm layer in the sub-
soil through which water and air move moderately
slowly. Their surface layer is medium textured. Their
subsoll is light yellowish brown, yellowish brown, or
strong brown and is mottled. It is medium textured or
moderately fine textured and is channery in places.
Ernest soils formed in material that moved downslope
from the uplands.

Minor soils of this association are the Clymer, Cook-
port, Rayne, and Wharton soils on ridgetops and benches;
the Brinkerton, Lickdale, and Shelocta soils on_foot -
slopes; and the Atkins, Chavies, Philo, and Slope soils on
flood plains. Coal is strip mined in some areas of the
steeper soils.

The less sloping soils of this association are suited to
crops, hay, and pasture. Farming is mostly of the gen-
eral type. The steeper soils are mostly very stony and
wooded. Actually, about 75 percent of this association is
wooded, and the soils are generally well suited to hard-
woods. Much coal is mined, and the many small mining
towns are well served by roads and railroads. Beckley,
the county seat of Raleigh County, and Fayetteville, the
county seat of Fayette County, are in this association.
Slopes, stoniness, and bedrock near the surface are lim-
itations for some recreational and community uses.

Soil association 2 on the Fayette and Raleigh Counties
general soil map is not identical in name to soil associa-
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Figure 2—Typical landscape of soil association 2. Dekalb and Gilpin very stony soils are in the steep and very steep background; Ernest
silt loams are on foot slopes and at heads of streams; Gilpin si:lt loams are on the rolling and hilly uplands in foreground and middle
istance.

tion 2 on the Greenbrier County general soil map. The
reason for this is that in Fayette and Raleigh Counties,
areas of Cookport soils are only a minor part of the
association as compared to Ernest soils, but in Green-
brier County they make up a major part of the soil asso-
ciation.

3. Muskingum-Shelocta Association

Moderately deep, well-drained. medium-textured, mostly
very steep soils on strongly dissected uplands and deep,
well-drained, sloping to steep soils on foot slopes

This association consists of very steep soils in the
strongly dissected area of the Cumberland Mountains in
the western part of the two counties. The mountains con-
sist of very narrow ridgetops and mostly very steep
sides and are dissected by many small streams that gen-
erally extend most of the way up the slopes.

This association makes up about 40 percent of the sur-
vey area. About 75 percent of this is Muskingum soils,
and 5 percent is Shelocta soils. The remaining 20 percent
is minor soils.

Muskingum soils are moderately deep and well drained.
They are sloping to very steep, and in most places are

very steep and very stony. They have medium-textured -
material throughout the profile. The subsoil is yellowish
brown or strong brown, and it is generally channery.
Muskingum soils formed in acid material weathered from
siltstone, shale, and some sandstone. ‘

Shelocta soils are on foot slopes and are deep and well
drained. They have a medium-textured surface layer and
a brown, strong-brown, or yellowish-brown, moderately
fine textured or medium-textured subsoil that is generally
channery. Shelocta soils formed in material that moved
downslope from the uplands. The very stony Shelocta
soils are mapped with the very stony Ernest soils in the
survey area.

Minor soils in this association are the Dekalb, Gilpin,
Rayne, and Wharton soils on uplands; the Ernest, Brink-
erton, and Lickdale soils on foot slopes; and the Atkins,
Chavies, Philo, and Pope soils on flood plains. Coal is
strip mined on some of the steeper soils. :

The use of the soils in this association is very severe(liy
limited by steep slopes. The narrow foot-slope and flood-

lain areas are suitable for gardens and small general
arms. More than 90 percent of this association is wooded,
and the soils are generally well suited to hardwoods. The
association is a very important coal-producing area. The
many small mining towns are well served by roads and



FAYETTE AND RALEIGH COUNTIES, WEST VIRGINIA 5

railroads, most of which follow the major water courses.
Slopes, stoniness, and bedrock near the surface are lim-
itations for some recreational and community uses.

4. Steep Rock Land-Dekalb-Gilpin
Association

Rough broken sandstone cliffs and rock outcrop areas on
uplands and moderately deep, well-drained, moderately

_ coarse textured and medium-textured, very steep soils on
uplands

This association consists of soils in the New River
Gorge area and extends from the eastern edge of Raleigh
County to near Gauley Bridge in the northern part of
Fayette County. The New River has cut through sand-
stone, siltstone, and shale strata and has formed a gorge
that has very steep sides, and it ranges from 500 feet in
depth at the lower end to nearly 1,000 feet in a few
places. Vertical sandstone cliffs 20 to 25 feet high are
common, and large stones have accumulated at the base
of the cliffs.

This association makes up about 8 percent of the sur-
vey area. About 65 percent of this is Steep rock land, 10
percent is Dekalb soils, and 10 percent 1s Gilpin soils.
The remaining 15 percent is minor soils.

Steep rock land consists of the sandstone cliffs and the
accumulation of large stones at their base.

Dekalb soils are mostly very steep and very stony.
They generally have moderately coarse textured material
throughout the profile. Their subsoil is yellowish brown
or strong brown, and it is channery or very channery.
Dekalb soils formed in material weathered from acid
sandstone,

Gilpin soils are mostly very steep and very stony.
They have a medium-textured surface layer and a yel-
lowish-brown or strong-brown, moderately fine textured
or medium-textured subsoil that is generally channery.
Gilpin soils formed in acid material weathered from silt-
stone, shale, and soft sandstone. They have a finer tex-
tured subsoil and contain fewer channery fragments
than Dekalb soils.

Minor soils of this association are the Calvin and Gil-
pin very stony soils on lower mountainsides; the Ernest
and Meckesville soils on foot slopes; and the Ashton,
Chavies, Landes, Philo, and Pope soils on flood plains.

Most of this association is wooded.. Some commercial
timber has been harvested, but harvesting is extremely
difficult because of the rock cliffs and very steep slopes.
Accessible areas are attractive to sightseers and to bird
and plant observers. The Chesapeake and Ohio Railroad
runs along the New River. Slope, stoniness, rockiness, and
bedrock near the surface are limitations for some recrea-
tional and community uses.

5. Atkins-Lickdale-Brinkerton Association

Deep, poorly drained, medium-textured, newly level soils
on flood plains and deep, poorly drained and very poorly
dlmwwd, nearly level to gently sloping soils on foot
slopes

This association consists of irregularly shaped areas
of nearly level soils on flood plains and nearly level or
gently sloping soils on foot slopes and at the heads of

streams in the Glen Daniel and Ghent sections of Raleigh
County.

This association makes up about 1 percent of the sur-
vey area. About 50 percent of this is Atkins soils, 25
percent is Lickdale soils, and 15 percent is Brinkerton
soils. The remaining 10 percent is minor soils.

Atkins soils are on the flood plains. They are deep,
poorly drained, and have a seasonal high water table.
Their surface layer is medium textured. Their subsoil
is gray, mottled, and medium-textured or moderately
fine textured. Atkins soils formed in material washed
from the uplands.

Lickdale soils are around the heads of streams or in
glades. They are deep and very poorly drained. They
have a seasonal high water table and are subject to local
ponding. Their surface layer is medium textured. Their
subsoil is medium textured or moderately fine textured.
Lickdale soils formed in acid colluvium from soils on
uplands that are underlain by shale, siltstone, and sand-
stone.

Brinkerton soils are on foot slopes. They are deeg,

poorly drained soils that have a firm layer in the sub-
soil through which water and air move slowly. They
also have a seasonal high water table. Their surface
layer is medium textured. Their subsoil is light brown-
ish gray, gray, or grayish brown; mottled; and moder-
ately fine textured. Brinkerton soils formed in material
that moved downslope from the uplands. .
. Minor soils of this association are the Gilpin and
Dekalb soils on uplands, the Monongahela soils on
stream terraces, and the Philo and Pope soils on flood
plains.

The soils of this association are severely limited by
wetness. They can be improved by artificial drainage,
but some areas do not have suitable outlets. Most areas
are used for pasture, hay, or trees. Wetness is a severe
limitation for some recreational and community uses.

Descriptions of the Soils

This section describes the soil series and mapping units
in Fayette and Raleigh Counties. Each soil series is de-
scribed in detail, and then, briefly, each mapping anit
in that series. Unless specifically mentioned otherwise,
it is to be assumed that what is stated about the soil
series holds true for the mapping units in that series.
Thus, to get full information about any one mapping
unit, it is necessary to read both the description of the
mapping unit and the description of the soil series to
which it belongs.

An important part of the description of each soil
series is the soil profile, that is, the sequence of layers
from the surface downward to rock or other underlying
material. Each series contains two descriptions of this
profile. The first is brief and in terms familiar to the
layman. The second is much more detailed and is for
those who need to make thorough and precise studies of
soils. The profile described in the series is representative
of mapping units in that series. If the profile of a given
mapping unit is different from the one described for the
series, the differences are stated in describing the map-
ping unit, or they are differences that are apparent in
the name of the mapping unit. Color terms are for
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moist soil unless otherwise stated. Reaction terms arc
for unlimed soils.

As mentioned in the section “How This Survey Was
Made,” not all mapping units are members of a soil
series. Strip mine spoil and Made land, for example, do
not belong to soil series but, nevertheless, are listed
in alphabetic order along with the soil series.

Following the name of each mapé)ing unit is a symbol
in parentheses. This symbol identifies the mapping unit
on the detailed soil map. Listed at the end of each de-
scription of a mapping unit is the capability unit in
which the mapping unit has been glaced. The page on
which each capability unit is briefly described can be

learned by referring to the “Guide to Mapping Units”
at the back of this survey. Management by capability
units 1s not given in this soil survey. Statements on
soil suitability and management are in the descriptions
of the soils and land types in this section.

The acreage and proportionate extent of each mapping
unit are shown in table 1. Many of the terms used in
describing soils can be found in the Glossary, and more
detailed information about the terminology and methods
of soils mapping can be obtained from the Soil Survey
Manual (14).!

! Italic numbers in parentheses refer to Literature Cited, p. 73.

TaBLE 1.—Approzimate acreage and proportionate extent of the soils

Soil Fayette County | Raleigh County Total
0!

Acres | Percent | Acres | Percent| Acres | Percent
Alluvial land._ e 490 0.1 1, 140 0.4 1,630 0.2
Ashton fine sandy loam ._ _ i ieeieee_o- 660 .2 70 1) 730 .1
Atkins silt loam __ e 1, 500 .4 ] 4,130 1.1 5,630 .7
Brinkerton silt loam_.____._______ e e mm—————————— e 530 .11 1,440 .41 1,970 .2
Calvin-Gilpin silt loams, 10 to 20 percent slopes 560 .1 370 .1 930 .1
Calvin-Gilpin silt loams, 20 to 30 percent slopes 290 .1 100 ) 390 )
Calvin-Gilpin silt loams, 20 to 30 percent slopes, severely eroded_____________ 260 .1 220 .1 480 .1
Calvin-Gilpin silt loams, 30 to 40 percent slopes.__ .. ___ . _____._.._. 490 .1 170 M) 660 .1
Calvin-Gilpin silt loams, 30 to 40 percent slopes, severely eroded_____________ 450 .1 550 .1 1, 000 .1
Calvin-Gilpin silt loams, 40 to 70 percent slopes.__________ . __.____.__ 1,010 .2 370 .1 1, 380 .2
Calvin-Gilpin silt loams, 40 to 70 percent slopes, severely eroded.__ . ________ .| __.__f________ 1,270 .3 1,270 .2
Calvin-Gilpin very stony silt loams, 10 to 20 percent slopes__..___________._.__ 90 )] 200 .1 290 )]
Calvin-Gilpin very stony silt loams, 20 to 40 percent slopes____ . _____._______ 1, 090 .3 830 .2 1,920 .2
Calvin-Gilpin very stony silt loams, 40 to 70 percent slopes__._ . ... . __._._ 5, 750 1.4 ] 9,480 2.5 | 15,230 1.9
Chavies fine sandy loam - _ e .2 630 .2 1, 660 .2
Clymer loam, 3 to 10 percent slopes_ - ____..___ ecrceccceeeee .3 1, 540 .4 | 2, 840 .3
Clymer loam, 10 to 20 percent slopes_ . _ _ . _ o iao_ .1 1, 600 .4 1, 890 .2
Cookport loam, 2 to 8 percent 810peS._ .o e .4 1, 200 .3 2, 800 .3
Dekalb fine sandy loam, 3 to 10 percent slopes__ .. __ . _________.__ 1.3 5, 040 1.3 | 10, 500 1.3
Dekalb fine sandy loam, 10 to 20 percent slopes_ - - __.___.____ 7.0 | 12, 860 3.3 | 42, 360 5.3
Dekalb channery loam, 20 to 30 percent slopes. .- o oo oo 2.0 4,430 1.1 ] 12, 760 1.6
Dekalb channery loam, 30 to 40 percent slopes__ ... 1.7 2,720 .7 | 10,260 1.3
Dekalb and Gilpin very stony soils, 5 to 20 percent slopes_ .. ___._____________ 1.8 | 3,190 .8 | 11, 040 1.4
Dekalb and Gilpin very stony soils, 20 to 40 percent slopes 7.1 | 16, 040 4.1 | 46,120 5.8
Dekalb and Gilpin very stony soils, 40 to 70 percent slopes 14,0 | 38,470 10.0 | 97, 730 12,1
Ernest silt loam, 3 to 10 percent 810pes_ oo oo ccoan 1.3 | 5,330 1.4 | 10, 750 1.3
Ernest silt loam, 10 to 20 percent slopes_._ . ______ . ___________________ .3 910 .2 2,010 .2
Ernest and Shelocta very stony silt loams, 5 to 20 percent slopes._ ... ..o .... 5, 730 1.3 5, 280 1.4 | 11,010 1. 4
Ernest and Shelocta very stony silt loams, 20 to 40 percent slopes__ ... __.___ 4,790 1.1 3, 730 1.0 | 8, 520 1.1
Gilpin silt loam, 3 to 10 percent slopes. - .o oo eas 1, 140 .3 1, 590 .4 2, 730 .3
Gilpin silt loam, 10 to 20 percent slopes. - - - - _ . 17, 870 4.2 113,720 3.5 | 31,590 4.0
Gilpin silt loam, 10 to 20 percent slopes, severely eroded_ _ __________________ 790 .2 1, 100 .3 1, 890 .2
Gilpin silt loam, 20 to 30 percent slopes._ _ .. oo 10, 120 2.4 | 9,220 2.4 | 19, 340 2.4
Gilpin silt loam, 20 to 30 percent slopes, severely eroded_ __ . ._______________ 1,830 .41 3,170 .8 | 5,000 .6
Gilpin silt loam, 30 to 40 percent slopes. - - ____.______. 10,830 2.6 1,410 .41 12,240 L5
Gilpin silt loam, 30 to 40 percent slopes, severely eroded . - _________________ 420 .1 1,770 .5 2,190 .3
Gilpin silt loam, 40 to 65 percent slopes_ - _ . ______________________________ 19,360 4.6 | 19,230 5.0 | 38,590 4.8
Gilpin silt loam, 40 to 65 percent slopes, severely eroded._ _ _ .. ... _.__ 490 .1 1,850 .5 2,340 .3
Gravelly alluvial land___ ... ___. 1,190 .3 | 1,240 .3 | 2,430 .3
Landes fine sandy loam _ _ . .o 260 .1 120 0] 380 ®
Lickdale silt loam _ . . e 710 .21 1,900 .5 2,610 .3
Made land._ e m 1,060 .2 1,680 .4 2,740 .3
Meckesville silt loam, 3 to 10 percent 810PeS. - - - - oo oo 50 ® 110 ® 160 M)
Meckesville silt loam, 10 to 20 percent SI0PeS._ - - oo oooooooo . 130 560 .1 690 .1
Meckesville very stony silt loam, 10 to 20 percent slopes. - _ oo oo oomanoo. 280 .1 450 .1 730 .1
Meckesville very stony silt loam, 20 to 40 percent slopes. _ - oo ccmccoooooaooo 730 .2 320 .1 1,050 .1
Mine dump._ L e ——— e 1,270 .3] 1,190 .3 ] 2,460 .3
Monongahels silt loam, 0 to 3 percent slopes__ . .. o o 70 ® 160 o 230 M
Monongahela silt loam, 3 to 10 percent slopes 290 .1 550 .1 840 .1
Muskingum silt loam, 10 to 20 percent slopes 1,360 .3 5,520 1.4 6,880 .9
Muskingum silt loam, 10 to 20 percent slopes, severely eroded_ _ . ____..____.._ 260 .1 440 .1 700 .1

See footnote at end of table,
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TABLE 1.—Approzimate acreage and proportionate extent of the soils—Continued

Soil Fayette County | Raleigh County Total
0!
Acres | Percent | Acres | Percent| Acres | Percent
Muskingum silt loam, 20 to 30 percent slopes_ - oo . 2,800 .71 4,270 1..1| 7,070 .9
Muskingum silt loam, 20 to 30 percent slopes, severely eroded ... ____...___._ 1,120 .3 | 1,380 .4 2,500 .3
Muskingum silt loam, 30 to 40 percent slopes_ - oo oo a_._ 3,090 71 7,970 2.1 11,060 1.4
Muskingum silt loam, 30 to 40 percent slopes, severely eroded________________ 810 .2 1,200 .31 2,010 .2
Muskingum silt loam, 40 to 75 percent slopes_ - . oo 21,500 5.1 1 37,490 9.7 | 58,990 7.3
Muskingum very stony silt loam, 20 to 40 percent slopes. .o o _.._ 1,140 .3 1,310 .3 2,450 .3
Muskingum very stony silt loam, 40 to 75 percent slopes_ ... . _..._____ 90,160 21. 4 | 95,880 24. 8 |186,040 23.0
Philo silt loam . _ e ecmmeeceeeooo 1,590 .4 2,940 .8 4,530 .6
Pope fine sandy loam _ . i emmccecimeecooo 620 .1 990 .3 1,610 .2
Rayne silt loam, 3 to 10 percent slopes__ o oeoeo__ 720 .2 2,190 .6 2,910 .4
Rayne silt loam, 10 to 20 percent slopes 720 .2 1,860 .5 2,580 .3
Shelocta silt loam, 10 to 20 percent slopes_ - oo oo oo e 2,390 .6 2,260 .6 4,650 .6
Shelocta silt loam, 20 to 30 percent slopes_ _ .. __oa___. 770 .2 820 .2 1,590 .2
Shelocta silt loam, 30 to 40 percent slopes. oo e 1,480 .31 1,830 .5 3,310 .4
Steep rock land - . ccccecae- 7,600 1.8 | 10,670 2.8 | 18,270 2.3
Strip mine spoil_ . . e 19,520 4.6 | 11,400 2.9 | 30,920 3.7
Summers loam, 3 to 10 percent 8lopes. . .- oo oo 210 O] 60 ® 270 O]
Wharton silt loam, 3 to 10 percent SlOpPes. - - oo oo e oo 1,410 .3 560 .1 1,970 .2
Wharton silt loam, 10 to 20 percent slopes. . - - o oo oo 670 .2 870 .2 1,540 .2
Wharton silt loam, 10 to 20 percent slopes, severely eroded. .- .________.___ 180 ® 200 .1 380 0]
Subtotal - . e memcammmae 411,460 97. 5 376,760 97. 5 {788,220 97. 4
Waber . e ————————— 4,500 L1 2,100 .5 | 6,600 .9
Urban areas_ . .o e ————— 5,800 1.4 7,700 2.0 | 13,500 L7
Totals e m e ———— 421,760 100. 0 (386,560 100. 0 {808,320 100. 0

1 Less than 0.05 percent.

Alluvial Land

Alluvial land (Ad) consists of soils that formed in re-
cently deposited material along many small streams
in the survey area. Shallow depressions and old stream
channels are fairly numerous. This land is flooded an-
nually or more often, and the flooding adds or removes
soil material. Texture and drainage vary within short
distances. The soil material is mostly medium textured,
but in some places, especially near the stream edges, it
18 coarse textured and gravelly.

This land is excessively drained to poorly drained.
Slopes are 0 to 6 percent. Bedrock is generally at a
depth of more than 3 feet.

The very severe hazard of flooding and alternatin
droughtiness and wetness severely limit the use of this
land. It is generally better suited to pasture, wooded
areas, or wildlife habitat than to other uses. Capability
unit VIw-1.

Ashton Series

The Ashton series consists of deep, well-drained soils
on high positions of the flood plain along the New and
Kanawha Rivers. These soils formed in alluvium washed
from soils on uplands that are mostly underlain by lime-
stone. They flood only when floodwaters are at their
highest. Slopes range from 0 to 5 percent.

In a representative profile the surface layer is very
dark brown fine sandy loam about 10 inches thick. The
subsoil, which extends to a depth of 48 inches, is friable
and firm, dark-brown coarse silt loam in the upper part,

silt loam in the middle, and heavy silt loam in the lower
part. Below the subsoil is brown silt lJoam that contains
thin, discontinuous layers of loam or fine sandy loam.

Ashton soils have high available moisture capacity
and moderate permeability. Natural fertility is high.

Ashton soils are easy to work and are suited to crops,
hay, and pasture.

Representative profile of Ashton fine sandy loam in a
garden along New River, near Deep Water, in Fayette
County :

Ap—0 to 10 inches, very dark brown (10YR 2/2) fine sandy
loam; moderate, fine, granular structure; very fri-
able; many roots; neutral; abrupt, smooth boundary.

B1—10 to 18 inches, dark-brown (7.5YR 4/2) coarse silt
loam; weak, fine and medium, subangular blocky
structure; friable; neutral; clear, wavy boundary.

BZ21t—18 to 387 inches, dark-brown (7.5YR 4/4) silt loam;
moderate, medium, subangular blocky structure;
firm ; common, thin clay films; few vertical cracks;
slightly acid; gradual, wavy boundary.

B22t—87 to 48 inches, dark-brown (7.5YR 4/4) heavy silt
loam; weak, coarse, prismatic structure parting to
moderate, coarse; subangular blocky; firm; common,
thin, darlke yellowish-brown (10YR 4/4) silt films on
ped faces; few clay films; slightly acid; gradual,
wavy boundary.

(C—48 to 60 inches, brown (7.5YR 4/4) silt loam; very weak,
coarse, subangular blocky structure; friable to firm;
few, thin, discontinuous layers of loam or fine sandy
loam ; slightly acid.

Depth to bedrock is more than 5 feet. Depth to thin, dis-
continuous layers of stratified material ranges from 40 to 54
inches. Natural reaction is slightly acid to neutral through-
out the profile.

The dark-colored Ap horizon is 8 to 10 inches thick. The B
horizon ranges from silt loam to light silty clay loam. It is
dark brown to dark yellowish brown.
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Agshton solls commonly are next to Landes soils. They are
on higher positions of the flood plain, have a less sandy B
horizon, and are less frequently flooded than Landes soils.

Ashton fine sandy loam (As).—This is the only Ashton
soil mapped in the survey area. Slopes are 0 to 5 per-
cent. Included in mapping were areas of soils that have
a surface layer of silt loam, small areas of soils that
are moderately well drained, and areas of soils that have
a slightly thicker, dark-colored surface layer. Also in-
cluded were a few short, steeply sloping banks.

This soil is suited to all crops commonly grown in the
two_counties. Continuous row crops can be grown, but
need the protection of a cover crop. Working crop resi-
due into the soil improves tilth and fertility. Diversion
terraces along the base of adjacent slopes are needed in
placeij to divert surface water from this soil. Capability
unit I-6.

Atkins Series

The Atkins series consists of deep, poorly drained soils
on flood plains along the smaller streams, mostly in the
central and eastern parts of the survey area. These soils
formed in acid alluvial material that washed from soils
on uplands underlain by sandstone, siltstone, and shale.
They are subject to flooding. Some low-lying areas are
flooded annually. Slopes range from 0 to 3 percent.

In a representative profile the surface layer is dark-
gray silt loam underlain at a depth of 2 inches by gray,
mottled silt loam about 8 inches thick. The subsoil,
which extends to a depth of 34 inches, is gray mottled
with strong brown. It is friable to firm heavy silt loam
in the upper part and firm light silty clay loam in the
lower part. Below the subsoil is mixed gray and strong-
brown heavy silt loam.

Atkins soils have high available water capacity and
moderately slow permeability. They have a seasonal high
water table. Natural fertility is moderate.

These wet soils, unless artificially drained, are poorly
suited to crops, hay, and pasture. Many areas are in pin
oaks.

Representative profile of Atkins silt loam in a wooded
area west of Fairdale, in Raleigh County:

Al1—0 to 2 inches, dark-gray (10YR 4/1) silt loam; weak,
fine, granular structure; friable; many fine roots;
very strongly acid; clear, wavy boundary.

A2g—2 to 10 inches, gray (10YR 5/1) silt loam; common,
medium, strong-brown (7.5YR 5/68) mottles; weak,
fine, subangular blocky structure; friable to firm;
few dark-gray (10YR 4/1) ped faces; many roots;
very strongly acid; clear, wavy boundary.

B21g—10 to 20 inches, gray (10YR 5/1) heavy silt loam;
many, medium, strong-brown (7.5YR 5/8) mottles;
weak, medium, subangular blocky structure; friable
to firm; common roots; very strongly acid; clear,
wavy boundary.

B22g—20 to 34 inches, gray (10YR 5/1) light silty clay loam;
many strong-brown (7.5YR 5/8) mottles; weak, me-
dium and coarse, subangular blocky structure; firm,
slightly plastic and slightly sticky; common fine
root channels and roots; very strongly acid; gradual,
wavy boundary.

C—34 to 55 inches, mixed gray (10YR 5/1) and strong-brown
(7.5YR 5/8) heavy silt loam; massive; firm; few
yellowish-red (65YR §5/8) streaks; few fine roots;
few black concretions; very strongly acid.

Bedrock is generally at a depth of more than 4 feet. Nat-
ural reaction is strongly acid to very strongly acid through-
out the profile.

The B horizon ranges from silt loam to silty clay loam. It
is gray mottled with strong brown or yellowish brown.

Atkins soils are next to the moderately well drained Philo
soils and the well drained Pope soils. They are less well
drained than either of those soils.

Atkins silt loam (At).—This is the only Atkins soil
mapped in the survey area. It is nearly level. The water
table is at or near the surface in winter and early in
spring. Surface drainage is poor, and water is sometimes
ponded for long periods.

Included with this soil in mapping were areas of soils
that have a very dark grayish-brown to black surface
layer and a few areas of a soil that has sandy or
gravelly layers in the lower part of the subsoil.

Unless artificially drained, this soil has little value for
farming, except for some low-producing pasture. It can
be artificially drained if suitable outlets are available
(fig. 3). Diversion terraces help to divert water from
some slopes. In drained argas, corn, hay, pasture, and
other crops that tolerate wetness can be grown. In places
crops are damaged by flood water. Delaying the pastur-
ing or tilling of this wet soil until it is reasonably dry
and firm helps to avoid soil compaction and loss of tilth.
Capability unit ITTw-1.

Brinkerton Series

The Brinkerton series consists of deep, poorly drained
soils on foot slopes in the central and eastern parts of
the survey area. These soils formed in acid colluvial ma-
terial that moved downslope from soils on uplands that
are underlain by shale, siltstone, and sandstone. Slopes
range from 0 to 5 percent.

In a representative profile in a pasture field the sur-
face layer is dark grayish-brown silt loam about 8 inches
thick. The upper part of the subsoil, about 5 inches
thick, is friable, grayish-brown silty clay loam mottled
with yellowish brown and light olive brown. The next 12
inches is friable to firm, light brownish-gray silty clay
loam mottled with strong brown and yellowish red. The
lower part of the subsoil, a fragipan layer, is firm to
very firm, mixed light brownish-gray and yellowish-red
light silty clay loam that extends to a depth of 47 inches.
Below the subsoil is gray silty clay loam. .

Brinkerton soils have high available moisture capacity.
They have slow permeability in the fragipan and mod-
erately slow permeability above the fragipan. The water
table is high in winter and early spring. Natural fer-
tility is moderate.

These wet soils, if not artificially drained, are poorly
suited to crops. Water-tolerant grasses and legumes grow
well on them. .

Representative profile of Brinkerton silt loam in a
pasture on the upper part of Oak Creek, about two-
thirds of a mile north-northwest of Ghent, in Raleigh
County:

Ap—0 to 8 inches, dark grayish-brown (10YR 4/2) silt loam;
weak, medium, granular structure; very friable;
many roots; very strongly acid; clear, wavy bound-
ary.

B21tg—8 tscl) 13 inches grayish-brown (2.5Y b5/2) silty clay
loam; common, fine and medium, yellowish-brown
(10YR 5/6) and light olive-brown (2.5Y 5/4) mot-
tles; moderate, medium, subangular blocky structure;
friable; many roots; thin, discontinuous clay films;
very strongly acid; clear, wavy boundary.
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Figure 3.—Atkins silt loam is in the foreground. This soil has bee n drained, and it supports a good cover of clover and orchardgrass.
Ernest soils are in the center, and Dekalb soils are on the steep wooded slopes.

B22tg—13 to 25 inches, light brownish-gray. (2.5Y 8/2) silty
clay loam; many, medium and coarse, strong-brown
(7.5YR 5/6) and yellowish-red (5YR 5/6) mottles:
moderate, medium, subangular blocky structure; fri-
able to firm; thin, discontinuous clay films; very
strongly acid; clear, wavy boundary.

Bxg—25 to 47 inches, mixed light brownish-gray (2.5Y 6/2)
and yellowish-red (5YR 5/8) light silty clay loam;
weak, medium and coarse, subangular blocky struc-
ture; firm {o very firm; few reddish-gray (5YR 5/2)
ped faces; few manganese concretions; few sand-
stone fragments; very strongly acid; gradual, wavy
boundary.

Cg—47 to 54 inches, gray (10YR 5/1) silty clay loam; mas-
sive; friable to firm; few manganese concretions; 10
percent sandstone fragments; strongly acid.

Depth to bedrock is more than 4 feet. Depth to the fragipan
ranges from 20 to 26 inches. Reaction is strongly acid to very
strongly acid in the solum and is generally strongly acid in
the C horizon. The B horizon ranges from silty clay loam to
heavy silt loam. Tt is grayish brown to light brownish gray
or gray. This horizon is 0 to 15 percent coarse fragments.

Brinkerton soils are near the moderately well drained
Ernest soils and the very poorly drained Lickdale soils. They
are better drained than Lickdale soils and less well drained
than Ernest soils.

Brinkerton silt loam (8r).—This is the only Brinkerton
soil mapped in the survey area. Slopes range from 0 to
5 percent but are mainly more than 2 percent. The water
table is near the surface in winter and early spring.

Included with this soil in mapping were small areas

of Ernest and Lickdale soils, areas of soils that have
large stones in the lower part of the subsoil, and areas
of soils that have a very strongly acid C horizon.

This Brinkerton soil is suited to water-tolerant grasses
and legumes. If drained, it is suitable to a wider variety
of crops. Minimum tillage and delaying pasturing or till-
ing of this wet soil until it is reasonably dry and firm
help avoid soil compaction and loss of tilth. Contour
stripcropping helps control erosion on long slopes. Di-
version terraces are needed in places to divert runoff
coming from hill slopes. Capability unit ITVw-5.

Calvin Series

The Calvin series consists of moderately deep, well-
drained soils on dissected uplands and steep soils on
lower parts of mountainsides along the eastern edge of
the survey area. These soils formed in acid material
weathered from red shale, siltstone, and some sandstone.
They have a very channery subsoil. Slopes range from
10 to 70 percent, but slopes of more than 40 percent are
dominant. Both nonstony and very stony units were
mapped in the survey area, but the very stony units
make up most of the acreage. ) .

In a representative profile the surface layer is reddish-
brown silt loam about 6 inches thick. The subsoil, which
extends to a depth of 21 inches, is friable, reddish-brown
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heavy silt loam in the upper part and very channery
heavy silt loam in the lower part. Below the subsoil is
friable, reddish-brown very channery silt loam that con-
tains beds of reddish-brown siltstone. Bedrock is at a
depth of 24 inches. ) )

Calvin soils have moderate available moisture capacity
and moderately rapid permeability. Natural fertility is
moderate. ) _

Most areas of Calvin soils are poorly suited to crops,
hay, and pasture because they are steep and stony. Areas
of the less sloping, nonstony soils are used for crops and
pasture: Areas of the steeper soils are in_ 1pa.sture or are
wooded. Most areas of the very stony soils are_wooded.

In Fayette and Raleigh Counties, Calvin soils occur
in a mixed pattern with Gilpin soils and were mapped
with them in the survey area. o

Representative profile of Calvin silt loam in an area
of Calvin-Gilpin silt loams, 30 to 40 percent slopes, in
a pasture near the head of Pinch Creek southeast of
Pluto, in Raleigh County:

Ap—0 to 8 inches, reddish-brown (5YR 4/3) silt loam; mod-
erate, fine, granular structure; very friable; many
roots; very strongly acid; clear, wavy boundary.

B2—8 to 15 inches, reddish-brown (5YR 4/8) heavy silt loam;
moderate, medium, subangular blocky structure; fri-
able; common roots; strongly acid; streak of dark
reddish gray; 10 percent siltstone fragments; clear,
wavy boundary.

B3—15 to 21 inches, reddish-brown (5YR 4/3) very channery
heavy silt loam; weak, medium, subangular blocky
structure; friable; common’ roots; 50 percent .silt-
stone fragments; very strongly acid; clear, wavy
boundary.

C—21 to 24 inches, reddish-brown (5YR 4/3) very channery
silt loam; massive; friable; 80 percent weathered
reddish-brown siltstone; very strongly acid; gradual,
wavy boundary.

R—24 inches, reddish siltstone.

Depth to bedrock ranges from 20 to 30 inches. Coarse frag-
ments make up more than 35 percent of the material in the
profile. Natural reaction is strongly acid to very strongly
acid throughout the profile.

The B horizon ranges from silt loam to clay loam and is
commonly channery or very channery. It is reddish brown
to red. This horizon is 10 to 60 percent coarse fragments. The
ﬁre(1tllllency of occurrence of these fragments increases with

eptn.

Calvin soils are near the well-drained Gilpin and Dekalb
soils. They are redder and have a coarser textured subsoil
than Gilpin soils. They are finer textured than Dekalb soils.

Calvin-Gilpin'silt'loam's, 10 to 20 percent slopes
(CaC).——The Calvin soil makes up about 50 percent of this
mapping unit, and the Gilpin soil about 40 percent. The
Calvin soil is deeper over bedrock than the soil de-
scribed as representative of the Calvin series.

Included with these soils in mapping were small areas
of red soils that have a subsoil of silty clay loam, small
areas of Dekalb soils, and small areas where stones are
on the surface.

These soils are suited to crops commonly grown in
the two counties. The hazard of erosion is severe in un-
protected areas.

In cultivated areas, contour stripcropping and crop-
ping systems that include hay in the cropping sequence
help to control erosion and maintain good tilth and the
content of organic matter. A cover of sod should be kept
on natural drainageways. Capability unit ITTe-10.

Calvin-Gilpin silt loams, 20 to 30 percent slopes
(CaD).—The Calvin soil makes up about 50 percent of this

mapping unit, and the Gilpin soil about 40 percent. The
Calvin soil is slightly deeper over bedrock than the
soil described as representative of the Calvin series. The
Gilpin soil is generally shallower over bedrock and
contains more stone fragments than the soil described as
representative of the Gilpin series.

Included with these soils in mapping were small
areas of red soils that have a subsoil of silty clay loam,
small areas of Dekalb soils, and small areas where stones
are on the the surface.

These soils are suited to all crops commonly grown in
the two counties. The hazard of erosion is severe in un-
protected areas.

In cultivated areas, minimum tillage, contour strip-
cropping, and cropping systems that include hay help
to control erosion, maintain the content of organic mat-
ter, and maintain good tilth. Diversion terraces on long
slopes help to limit soil and water losses. A cover of
sod should be kept on natural drainageways. Capability
unit I'Ve-3.

Calvin-Gilpin silt loams, 20 to 30 percent slopes,
severely eroded (CaD3).—The Calvin soil makes up about
50 percent of this mapping unit, and the Gilpin soil
about 40 percent. The Calvin soil is more eroded and
contains more stone fragments than the soil described as
representative of the Calvin series. The Gilpin soil also
is more eroded, and it is generally shallower and con-
tains more stone fragments than the soil described as
representative of the Gilpin series. Erosion has removed
most of the original surface layer from these soils.
Shallow gullies are fairly common.

Included with these soils in mapping were small areas
of red soils that have a subsoil of silty clay loam, small
areas of Dekalb soils, and small areas where stones are
on the surface.

These soils are somewhat droughty. The erosion haz-
ard is very severe in unprotected areas.

These soils are unsuited to cultivated crops. They are
better suited to pasture than to other uses. Good pasture
management, is needed to control further erosion and to
rebuild tilth and fertility. Capability unit VIe-2.

Calvin-Gilpin silt loams, 30 to 40 percent slopes
{CaE).—The Calvin soil makes up about 50 percent of this
mapping unit, and the Gilpin soil about 40 percent.
The Calvin soil has the profile described as representa-
tive of the Calvin series. The Gilpin soil is generally
shallower and contains more stone fragments than the
soil described as representative of the Gilpin series.

Included with these soils in mapping were small areas
of Dekalb soils and small areas where flagstones are on
the surface.

Steep slopes make these soils unsuited to cultivated
crops. They are suited to pasture. Good pasture manage-
ment is needed to control erosion and maintain fertility.
Capability unit VIe-2.

Calvin-Gilpin silt loams, 30 to 40 percent slopes,
severely eroded {CaE3).—The Calvin soil makes up about
50 percent of this unit, and the Gilpin soil about 40 per-
cent. These soils are more eroded, contain more stone
fragments, and are shallower over bedrock than the soils
described as representative of their respective series.
Erosion has removed most of the original surface layer
from these soils. Shallow gullies are fairly common.
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Included with these soils in mapping were small areas
of Dekalb soils and small areas where flagstones and
larger stones are on the surface.

These soils are unsuited to cultivated crops and hay.
It is difficult to establish and maintain pasture on these
steeply sloping, severely eroded soils, a,n(f they are poorly
suited to that use. They are more suitable for growing
trees than for other uses. Capability unit VIIe-2.

Calvin-Gilpin silt loams, 40 to 70 percent slopes
(CaF).—The Calvin soil makes up about 60 percent of this
mapping unit, and the Gilpin soil about 30 percent. The
Calvin soil contains slightly more stone fragments than
the soil described as representative of the Calvin series.
The Gilpin soil is generally shallower over bedrock and
contains more stone fragments than the soil described as
representative of the Gilpin series.

Included with these soils in mapping were small areas
of Dekalb soils and small areas where flagstones and
larger stones are on the surface.

These soils are unsuited to cultivated crops and hay
and are poorly suited to pasture. Pasture management
is difficult on these very steep soils. They are more suit-
able for growing trees than for other uses. Capability
unit VIIe-2.

Calvin-Gilpin silt loams, 40 to 70 percent slopes,
severely eroded (CaF3).—The Calvin soil makes up about
60 percent of this mapping unit, and the Gilpin soil
about 30 percent. These soils are more eroded, contain
more stone fragments, and are generally shallower over
bedrock than the soils described as representative of their
respective series. Erosion has removed most of the origi-
nal surface layer from these soils. Shallow gullies are
fairly common.

Included with these soils in mapping were small areas
of Dekalb soils and small areas where flagstones and
larger stones are on the surface.

These soils are unsuited to cultivated crops and hay..

Tt is difficiilt to establish and maintain pasture on these
very steep, severely eroded soils, and they are poorly
suited to that use. They are more suitable for growing
trees than for other uses. Capability unit VIIe-2.

Calvin-Gilpin very stony silt loams, 10 to 20 percent
slopes (CgC).—The Calvin soil makes up about 50 percent
of this mapping unit, and the Gilpin soil about 40 per-
cent. The Calvin soil has a very stony surface layer and
is deeper over bedrock than the soil described as repre-
sentative of the Calvin series. The Gilpin soil also has
a very stony surface layer, but the profile is very similar
to that described as representative of the Gilpin series.

Included with these soils in mapping were small areas
of_lless stony soils and small areas of very stony Dekalb
soils.

These very stony soils are unsuited to cultivated crops.
They are poorly suited to hay, but bluegrass pasture
grows moderately well. Stones moderately restrict use
of good management practices. Capability unit VIs-2.

Calvin-Gilpin very stony silt loams, 20 to 40 percent
slopes (CgE).—The Calvin soil makes up about 50 percent
of this mapping unit, and the Gilpin soil about 35 per-
cent. The Calvin soil is similar to the soil described as
representative of the Calvin series, but it has a very
stony surface layer. The Gilpin soil has a very stony sur-
face layer and is generally shallower over bedrock than
the soil described as representative of the Gilpin series.

Included with these soils in mapping were small areas
of less stony soils and small areas of Dekalb soils.

These very stony soils are unsuited to cultivated crops
and hay and are very poorly suited to pasture. They are
more suitable for growing trees than for other uses. Ca-
pability unit VIIs-2.

Calvin-Gilpin very stony silt loams, 40 to 70 percent
slopes (CgF).—The Calvin soil makes up about 60 percent
of this mapping unit, and the Gilpin soil about 25 per-
cent. The Calvin soil is very stony at the surface and
contains more stone fragments than the soil described as
representative of the Calvin series. The Gilpin soil is
generally shallower over bedrock and contains more stone
fragments than the soil described as representative of the
Gilpin series.

Included with these soils in mapping were small areas
of less stony soils and small areas of very stony Dekalb
soils.

These soils are too steep and too stony for cultivated
crops, hay, and pasture. They are more suitable for grow-
ing trees than for other uses. Capability unit VIIs-2.

Chavies Series

The Chavies series consists of deep, well-drainegl soils
on high positions of the flood plains. These soils are
along the larger streams of the survey area. They formed
in acid alluvial material washed from soils on uplands
that are underlain by sandstone, siltstone, and shale.
Chavies soils are slightly droughty and are subject to in-
frequent overflow. Slopes range from 0 to 5 percent.

In a representative profile the surface layer 1s brown
fine sandy loam about 9 inches thick. The subsoil extends
to a depth of 34 inches and is yellowish-brown, friable
to very friable fine sandy loam. Below the subsoil is
dark yellowish-brown and yellowish-brown stratified
sandy loam and loamy sand. .

Chavies soils have moderate to high available moisture
capacity and moderately rapid permeability. Natural fer-
tility is moderate to high. )

These soils are easy to work. They are suited to crops,
hay, and pasture. Many areas are used for garden_s. Some
areas are used for homesites, but onsite investigations
should be made and flood records checked before building
on these soils. )

Representative profile of Chavies fine sandy loam in a
pasture on the Lower Clear Fork of Big Coal River, west
of Artie, in Raleigh County:

Ap—O0 to 9 inches, brown (10YR 4/3) fine sandy loam; weak,
medium, granular structure and weak, fine, subangu-
lar blocky; very friable; slightly acid; clear, smooth
boundary.

B1—9 to 14 inches, yellowish-brown (10YR B5/4) fine sandy

loam; weak, fine and medium, subangular blocky
structure; friable; medium acid; clear, wavy bound-

ary.

B21t—-14 tg’ 21 inches, yellowish-brown (10YR 5/4) fine sandy
loam ; weak to moderate, medium, subangular blocky
‘gtructure; friable; thin; discontinuous clay films;
strongly acid; clear, wavy boundary.

B22t—21 to 84 inches, yellowish-brown (10YR 5/6) fine
sandy loam; weak, medium and coarse, subangular
blocky structure; very friable; thin, discontinuous
clay films; strongly acid; gradual, wavy boundary.

C—34 to 50 inches, dark yellowish-brown (10YR 4/4) and
yellowish-brown (10YR 5/4) stratified sandy loam
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and loamy sand; single grain; very friable to loose;
strongly acid.

Bedrock 13 at a depth of more than 4 feet. Depth to strati-
fled material is about 32 to 40 inches. Natural reaction of the
soil material throughout the profile is strongly acid to me-
dium acid.

The B horizon ranges from fine sandy loam to loam. It is
yellowish brown to strong brown. The C horizon contains
gravel in places.

Depth to stratified material is less than currently defined
for the Chavies series, but this difference does not alter the
usefulness or behavior of the soils.

Chavies soils are next to the well-drained Pope soils and
next to Alluvial land. They are on higher positions of the
flood plains and are flooded less frequently than either Pope
solls or Alluvial land. They have stronger structure and more
distinet subsoil horizons than Pope soils.

Chavies fine sandy loam (Ch).—This is the only Chavies
soil mapped in the survey area. Slopes range from 0 to 5
percent. Included in mapping were small areas of coarser
textured soils that are more droughty than this soil: Also
included, particularly along the Coal River and its forks,
were areas where the surface layer is dark colored, ap-
parently because of deposition of coal dust. The dark
material does not appear to seriously affect the use of
this soil for plants. , )

This soil can be used for all crops commonly grown in
the survey area. Continuous row crops can be grown, but
they need the protection of a cover crop. Working cro
residue into the soil improves tilth, fertility, and avail-
able moisture capacity. Capability unit I-6.

Clymer Series

The Clymer series consists of deep, well-drained soils
on mountaintops and broad benches in the central and
eastern parts of the survey area. These soils formed in
acid material weathered from sandstone. They contain
some coarse fragments in the subsoil. Slopes are 3 to 20
percent.

In a representative profile the surface layer is dark
grayish-brown loam about 8 inches thick. The subsoil
extends to a depth of 38 inches. The upper 14 inches is
friable, yellowish-brown fine sandy loam. The next 10
inches is friable to firm, strong-brown and yellowish-
brown light clay loam. The lower 6 inches is firm, strong-
brown sandy loam. Below the subsoil is yellowish-brown
sandy loam that contains beds of soft, weathered sand-
stone. Bedrock is at a depth of 44 inches.

Clymer soils have moderate to high available moisture
capacity and moderate to moderately rapid permeability.
Natural fertility is generally low.

Clymer soils are easy to work, They are suited to crops,
hay, and pasture.

Representative profile of Clymer loam, 3 to 10 percent
slopes, in an old field south of the Raleigh County Air-
port:

Ap—0 to 8 inches, dark grayish-brown (10YR 4/2) loam;
weak, fine, granular structure and weak, fine, sub-
angular blocky; very friable; many roots; very
strongly acid; clear, wavy boundary.

B1—8 to 12 inches, yellowish-brown (10YR 5/4) fine sandy
loam; weak, flne and medium, subangular blocky
structure; friable; dark grayish-brown (10YR 4/2)
coatings on ped faces and in cracks; many roots;
very strongly acid; clear, wavy boundary.

B21t—12 to 22 inches, yellowish-brown (10YR 5/6) heavy
fine sandy loam; weak, medium, subangular blocky

structure; friable; thin, discontinuous, yellowish-
red (5YR 5/6) clay films; 5 percent sandstone frag-
ments; very strongly acid; clear, wavy boundary.

B22t—22 to 32 inches, strong-brown (7.5YR 5/6) and yellow-
ish-brown (10YR &5/6) light clay loam; moderate,
medium, subangular blocky structure; friable to firm;
thin, discontinuous clay films; § percent sandstone
fragments; very strongly acid; clear, wavy boundary.

B3—32 to 38 inches, strong-brown (7.5YR §5/6) sandy loam;
weak, medium, subangular blocky structure; firm; 15
percent soft sandstone fragments; very strongly acid;
clear, wavy boundary.

C—38 to 44 inches, yellowish-brown (10YR 5/8) sandy loam;
massive; friable; 80 percent yellowish-brown and
strong-brown, soft, weathered sandstone; very
strongly acid; clear, wavy boundary.

R—44 inches, hard sandstone.

Depth to bedrock ranges from 3% to 5 feet. Natural re-
action is strongly acid to very strongly acid throughout the
profile.

The B horizon ranges from clay loam to sandy loam or
channery phases of these. This horizon is generally about 5
percent coarse fragments in the upper part and 15 to 25 per-
cent in the lower part.

On flats and benches, the Clymer soils are near the well
drained Dekalb and Rayne soils and the moderately well
drained Cookport and Wharton soils. Clymer soils are
deeper and less sandy than Dekalb soils, are less silty than
Rayne soils, and are better drained than Cookport soils and
do not have the fragipan that 13 characteristic of those soils.
They are less clayey and better drained than Wharton soils.

Clymer loam, 3 to 10 percent slopes (CiB).—This soil
has the profile described as representative of the series. It
18 in small areas. Included in mapping were areas of
nearly level soils, a soil that has a surface layer of fine
sandy loam, and small areas of Cookport and Rayne soils.
. This Clymer soil is suited to all crops commonly grown
in the two counties. The hazard of erosion is moderate
In unprotected areas. In cultivated areas, contour strip-
cropping and cropping systems that include hay in the
cropping sequence help to control erosion and maintain
good tilth and the content of organic matter. Working
crop residue into the soil also helps maintain the content
of organic matter and good tilth. Capability unit ITe—4.

Clymer loam, 10 to 20 percent slopes (CIC).—This
soil is shallower than the soil described as representative
of the series. It is in small areas. Included in mapping
were solls that have a surface layer of fine sandy loam
and small areas of Dekalb and Rayne soils.

This soil is suited to all crops commonly grown in the
two counties. The hazard of erosion is severe in unpro-
tected areas. In cultivated areas, contour stripcropping
and cropping systems that include hay in the cropping
sequence help control erosion and maintain good tilth and
the content of organic matter. Diversion terraces on long
slopes also help limit soil and water losses. Capability
unit I1Te-4.

Cookport Series

The Cookport series consists of deep, moderately well
drained soils on ridgetops and benches in the central and
eastern parts of the survey area. These soils formed in
acid material weathered from sandstone and some shale
and siltstone. Slopes range from 2 to 8 percent.

In a representative profile in a wooded area the surface
layer is very dark grayish-brown loam about 2 inches
thick underlain by dark-brown loam about 10 inches
thick. The upper part of the subsoil, which is about 8
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inches thick, is friable, yellowish-brown light clay loam
mottled with light brownish gray in the lower part. The
lower part of the subsoil, which extends to a depth of 38
inches, is firm, yellowish-brown light clay loam mottled
with yellowish brown and light brownish gray. Below the
subsoil is grayish-brown very channery sandy loam
mottled with strong brown. Bedrock is at a depth of 42
inches.

"Cookport soils have moderate to high available mois-
ture capacity. They have moderately slow permeability
in the fragipan and moderate permeability above the
fragipan. The water table is moderately high in winter
and early spring. Seeps are common. Natural fertility is
generally low.

These soils are suited to crops, hay, and pasture. Deep-
rooted legumes, however, are not likely to last long. Most
of the acreage is used for general crops and pasture.

Representative profile of Cookport loam, 2 to 8 percent
slopes, in a wooded area about 2 miles northwest of Lay-
land, in Fayette County:

01—2 inches to 14 inch, hardwood leaf litter.

02— inch to 0, dark-brown, partly decomposed leaf litter.

A1—0 to 2 inches, very dark grayish-brown (10YR 8/2) loam;
moderate, fine, granular structure; loose; very
strongly acid; abrupt, irregular boundary.

A2—2 to 12 inches, dark-brown (10YR 4/8) loam; dark-brown
material in root channels and worm channels; weak,
fine, subangular blocky structure; very friable; very
strongly acid; clear, wavy boundary.

B21t—12 to 17 inches, yellowish-brown (10YR 5/8) light clay
loam; weak, medium and fine, subangular blocky
structure; friable; few clay fllms; very strongly
acid; clear, wavy boundary.

B22t—17 to 20 inches, yellowish-brown (10YR 5/8) light clay
loam; common, medium, light brownish-gray (2.56Y
672) mottles; weak, medium, subangular blocky
structure; friable; thin discontinuous clay fllms;
very strongly acid; abrupt, wavy boundary.

Bx—20 to 38 inches, yellowish-brown (10YR 5/4) light clay
loam ; many, fine and medium, yellowish-brown (10YR
5/8) and light brownish-gray (2.5Y 6/2) mottles;
weak, coarse and medium, subangular blocky struc-
ture; firm; thin, discontinuous clay films; 10 percent
sandstone fragments; very strongly acid; clear, wavy
boundary.

C—38 to 42 inches, grayish-brown (2.6Y 5/2) very channery
sandy loam; common, fine and medium, strong-brown
(7.5YR 5/8) mottles; massive; firm; thin, discontin-
uous clay films; 60 percent weathered sandstone
fragments; very strongly acid; clear, wavy boundary.

R—42 inches, massive standstone.

Depth to bedrock ranges from 40 to 48 inches. Depth to
the fragipan is 18 to 26 inches. Depth to low-chroma mottles
ranges from 16 to 22 inches. Coarse fragments make up 0 to
16 percent of the solum. Natural reaction is strongly acid to
very strongly acid throughout the profile.

The B horizon is light clay loam to sandy clay loam. It
is yellowish brown to strong brown.

Cookport soils are next to the well-drained Dekalb and
Clymer soils. They are deeper and less sandy than Dekalb
soils, are less well drained than either Clymer or Dekalb
soils, and have a fragipan in the lower part of the subsoil,
which is not present in either Clymer or Dekalb soils.

Cookport loam, 2 to 8 percent slopes (CpB).—This is
the only Cookport soil mapped in the survey area. In-
cluded in mapping were small areas of a soil that has a
surface layer of fine sandy loam. Also included, in the
eastern part of Raleigh County, were small areas of soils
that are silt loam throughout and have paler colors than
those in the soil described as representative of the series.

This soil is suited to all crops commonly grown in the

two counties. However, in places deep-rooted legumes do
not last long on this moderately wet soil. In cultivated
areas, contour stripcropping and cropping systems that
include hay in the cropping sequence help to control-ero-
sion and maintain good tilth and the supply of organic
matter. Capability unit ITe-13.

Dekalb Series

The Dekalb series consists of moderately deep, well-
drained soils on ridgetops, hillsides, and mountainsides
in the central and eastern parts of the survey area. These
soils formed in acid material weathered from sandstone.
They have a channery to very channery subsoil. Slopes
range from 3 to 70 percent, but are mostly more than 40
percent. Both very stony and nonstony units were mapped
in the survey area, but very stony units make up more
than half the acreage.

In a representative profile in a wooded area the sur-
face layer is very dark grayish-brown very stony loam
about 2 inches thick underlain by very friable, brown
very stony loam about 6 inches thick. The subsoil extends
to a depth of 83 inches. The upper 13 inches is friable,

ellowish-brown channery fine sandy loam. The lower 12
inches is friable, yellowish-brown very channery sandy
loam. Below the subsoil is yellowish-brown very chan-
nery sandy loam. Bedrock is at a depth of 39 inches.

Dekalb soils have low to moderate available moisture
capacity and rapid permeability. Natural fertility is gen-
erally low.

Areas of the less sloping, nonstony Dekalb soils are
suited to crops, hay, and pasture. Permanent pasture
does not grow well on these somewhat droughty soils.
Dekalb soils are fair to good for trees. Most of the acre-
age is wooded. .

The very stony Dekalb soils were mapped with the
very stony Gilpin soils in the survey area. )

Representative profile of Dekalb very stony loam in an
area of Dekalb and Gilpin very stony soils, 20 to 40 per-
cent slopes, about 214 miles east of Shady Spring in a
wooded area a few hundred feet southwest of the Beckley
Water Dam, in Raleigh County:

01—2 inches to 1% inch, leaf litter.

02—14 inch to 0, partly decomposed leaf litter..

A1—0 to 2 inches, very dark grayish-brown (10YR 3/2) very
stony loam ; moderate, very fine, granular structure;
loose; strongly acid; clear, irregular boundary.

A2—2 to 8 inches, brown (10YR 5/8) very stony loam; weak,
fine, granular structure; very friable; few roots; 25
percent .sandstone fragments; very strongly acid;
clear, irregular boundary.

B2—8 to 21 inches, yellowish-brown (10YR 5/6) channery
fine sandy loam; weak, medium, subangular blocky
structure; friable; 85 percent sandstone fragments;
very strongly acid; gradual, irregular boundary.

B3—21 to 33 inches, yellowish-brown (10YR 5/4) very chan-
nery sandy loam; weak, fine, subangular blocky
structure; friable; 60 percent sandstone fragments;
very strongly. acid; gradual, irregular boundary.

(C—33 to 39 inches, yellowish-brown (10YR 5/4) very chan-
nery sandy loam; massive; 80 percent sandstone
fragments; very strongly acid; gradual, wavy bound-

ary.
R—39 inches, hard gray sandstone.

Depth to sandstone bedrock ranges from 20 to 40 inches.
Coarse fragments make up more than 35 percent of the pro-
file. Natural reaction is strongly acid to very strongly acid
throughout the profile.
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The surface layer is fine sandy loam, very stony loam, and
channery loam. The B horizon ranges from loam to sandy
loam and is commoniy channery or very channery phases of
these. It is yellowish brown to strong brown. This horizon
is 15 to 70 percent coarse fragments. The frequency of oc-
currence of these fragments increases with depth.

On flats, Dekalb soils are near the well drained Clymer
and Rayne soils and the moderately well drained Cook-
port and Wharton soils. On slopes, they are near the well-
drained Calvin, Gilpin, and Muskingum soils. On high moun-
taintops, they are near the well-drained Summers soils. Dekalb
soils are sandier than Calvin, Clymer, Cookport, Wharton,
Gilpin or Muskingum soils. They are less red than Calvin
soils: are shallower than Clymer, Wharton, or Cookport soils;
and do not have the fragipan that is characteristic of Cook-
port soils. They have a thinner dark-colored surface layer
than Summers soils.

Dekalb fine sandy loam, 3 to 10 percent slopes (DbB).—
This soil is shallower, is coarser textured, contains fewer
sandstone fragments, and is more droughty than the soil
described as representative of the series. It is on smooth
ridges and mountain flats. Included in mapping were
small areas of Cookport and Summers soils and small
areas of a soil that is sandy loam throughout.

This Dekalb soil is suited to all crops commonly grown
in the two counties. Short-rooted pasture plants do not
grow well on this droughty soil. The hazard of erosion
is moderate in unprotected areas. In cultivated areas,
contour stripcropping and cropping systems that include
hay in the cropping sequence help to control erosion,
limit water losses, and maintain good tilth and the con-
tent of organic matter. Capability unit ITe-12.

Dekalb fine sandy loam, 10 to 20 percent slopes
(DbC).—This soil is coarser textured, contains fewer sand-
stone fragments, and is more droughty than the soil de-
scribed as representative of the series. Included in map-
ping were small areas of Cookport and Clymer soils.

This Dekalb soil is suited to all crops commonly grown
in the two counties. Short-rooted pasture plants do not
grow well on this droughty soil. The hazard of erosion
15 severe in unprotected areas. In cultivated areas, con-
tour stripcropping and cropping systems that include hay
in the cropping sequence help to control erosion and
maintain good tilth and the content of organic matter.
Diversion terraces on long slopes also help limit soil and
water losses. Capability unit TTTe~12.

Dekalb channery loam, 20 to 30 percent slopes
(DcD).—This soil has a profile similar to the one described
as representative of the series, but the surface is free of
stones. Many small sandstone fragments are on the sur-
face and throughout the profile. Included in mapping
were small areas of Gilpin soils, small areas where stones
are on the surface, and a few small areas of a soil that
has steeper slopes.

This soil is suited to all crops commonly grown in the
two counties. Short-rooted pasture plants go not grow
well on this droughty soil. The hazard of erosion is se-
vere in unprotected areas. In cultivated areas, minimum
tillage, contour stripcropping, and cropping systems that
include hay in the cropping sequence help to control ero-
sion and maintain good tilth and the content of organic
matter. Diversion terraces also help limit soil and water
losses. Capability unit ITVe-5.

Dekalb channery loam, 30 to 40 percent slopes (DcE).—
This soil is similar to the one described as representative
of the series, but the surface is free of stones. Many small
sandstone fragments are on the surface and throughout
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the profile. Included in mapping were small areas of
Muskingum soils and small areas where stones are on the
surface.

Because of the steep slopes, this droughty Dekalb soil
is not suited to cultivated crops. It is suited to pasture,
but good management is needed to control soil and water
losses and keep the soil fertile. Capability unit VIe-2.

Dekalb and Gilpin very stony soils, 5 to 20 percent
slopes (DsC).—Areas of this mapping unit are made up of
the Dekalb soils, the Gilpin soil, or both. The surface
in this unit is shallower, is coarser textured, and contains
fewer stone fragments than the soil described as repre-
sentative of the Dekalb series. The Gilpin soil is similar
to the one described as representative of the Gilpin series,
but the surface is very stony.

Included with these soils in mapping were small areas
of Clymer soils, small areas of stonier soils, and a few
areas of nonstony soils.

These very stony soils are unsuited to tilled crops and
are poorly suited to pasture. They are suited to trees.
Capability unit VIIs-2.

Dekalb and Gilpin very stony soils, 20 to 40 percent
slopes (DsE).—Areas of this mapping unit are made up of
the Dekalb soil, the Gilpin soil, or both. The surface
layer is silt loam, loam, or fine sandy loam, and the soils
are very stony. The Dekalb soil has the profile described
as representative of the Dekalb series. The Gilpin soil
has a very stony surface layer and is generally shallower
over bedrock and contains more stone fragments than the
soil described as representative of the Gilpin series. In-
cluded in mapping were small areas of Muskingum soils.

These very stony soils are unsuited to tilled crops and
are poorly suited to pasture. They are suited to trees.
Capability unit VIIs-2.

Dekalb and Gilpin very stony soils, 40 to 70 percent
slopes (DsF).—The Dekalb soil in this unit is similar to
the one described as representative of the Dekalb series,
but contains more stone fragments. The Gilpin soil has
a very stony surface layer and is generally shallower over
bedrock and contains more stone fragments than the soil
described as representative of the Gilpin series. Included
in mapping were small areas of Muskingum soils. )

Very steep slopes and stoniness limit use of these soils
for growing trees. Equipment limitations are more se-
vere on these soils than on less sloping ones. Most of the
acreage used for trees is in hardwoods and associated
species. Capability unit VIIs-2.

Ernest Series

The Ernest series consists of deep, moderately well
drained soils on foot slopes throughout the survey area.
These soils formed in acid colluvial material from soils
on uplands that are underlain by shale, siltstone, and
sandstone. Both nonstony and very stony units were
mapped in the survey area. Slopes range from 3 to 40
percent.

In a representative profile in an old field the surface
layer is dark grayish-brown silt loam about 7 inches
thick. The subsoil extends to a depth of 47 inches. The
upper 11 inches is friable, strong-brown heavy silt loam
and silty clay loam. The next 9 inches is friable to firm,
yellowish-brown silty clay loam mottled with light
brownish gray and strong brown. The lower part of the
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subsoil, which is a fragipan layer, is firm to very firm,
light yellowish-brown channery light silty clay loam
mottled with light brownish gray and strong brown. Be-
low the subsoil is light brownish-gray silt loam to silty
clay loam mottled with brown.

Ernest soils have a moderate to high available moisture
capacity. They have moderately slow permeability in the
fragipan and moderate permeability above the fragipan.
The water table is moderately high in winter and early
spring. Seeps are common. Natural fertility is moderate.

The nonstony Ernest soils are suited to crops, hay, and
pasture, but in places deep-rooted legumes do not last
long. These soils are used mostly for general crops and
pasture. Trees grow well on Ernest soils, and most areas
of the very stony soils are wooded.

The very stony Ernest soils were mapped with the very
stony Shelocta soils in undifferentiated groups in the
survey area.

Representative profile of Ernest silt loam, 3 to 10 per-
cent slopes, in an old field about 1 mile east of Layland,
in Fayette County:

Ap—0 to 7 inches, dark grayish-brown (10YR 4/2) silt loam;
moderate, fine, granular structure; friable; common
roots; 5 percent coarse fragments; very strongly
acid; clear, wavy boundary.

B1—7 to 10 inches, strong-brown (7.5YR 5/8) heavy silt
loam ; moderate, fine, subangular blocky structure;
friable; common roots; brown material filling root
channels and wormholes and on ped faces; 5 percent
coarse fragments; very strongly acid; clear, wavy
boundary.

B21t—10 to 18 inches, strong-brown (7.5YR §/6) silty clay
loam; moderate, medium, subangular blocky struc-
ture; friable; few roots; common brown (10YR 4/3)
ped faces; thin, discontinuous clay films; 10 percent
coarse fragments; very strongly acid; clear, wavy
boundary.

B22t—18 to 27 inches, yellowish-brown (10YR 5/6) silty clay
loam; many, fine, strong-brown (7.5YR 5/6) and
light brownish-gray (2.5Y 6/2) mottles; moderate,
medinm, subangular blocky structure; friable to
firm; common thin, discontinuous clay films; few
manganese concretions; 10 percent coarse fragments;
very strongly acid; clear, wavy boundary.

Bx—27 to 47 inches, light yellowish-brown (10YR 6/4) chan-
nery light silty clay loam; many, fine, light brown-
ish-gray (2.5Y 6/2) and strong-brown (7.5YR 5/8)
mottles; weak, medium and coarse, subangular
blocky structure; firm to very firm; common manga-
nese concretions; 20 percent coarse fragments; very
strongly acid; clear, wavy boundary.

C—47 to 55 inches, light brownish-gray (2.5Y 6/2) silt loam
to silty clay loam; many, fine, brown (7.5YR 4/4)
mottles; weak, medium, subangular blocky structure;
friit:ible; 10 percent coarse fragments; very strongly
acid.

Bedrock is more than 4 feet from the surface. Depth to
low-chroma mottles is about 15 to 22 inches. Depth to the
fragipan is 20 to 28 inches. Coarse fragments make up 5 to
30 percent of the solum. Natural reaction is very strongly
acid to strongly acid throughout the profile.

The B horizon is silty clay loam to heavy silt loam or
channery phases of these textures. It is light yellowish brown
to strong brown.

Ernest soils are near the well-drained Shelocta and Meckes-
ville soils, the poorly drained Brinkerton soils, and the very
poorly drained Lickdale soils. They are less well drained
than Shelocta and Meckesville soils and better drained than
Bixl'inkelitlon and Lickdale soils. They are less red than Meckes-
ville soils.

Ernest silt loam, 3 to 10 percent slopes (ErB).—This
soil has the profile described as representative of the

series. It is in small areas. Included in mapping were
small areas of Shelocta soils, small areas of Lickdale
soils, areas of a sandier soil, and areas of a redder soil.

This soil is suited to most crops commonly grown in
the two counties. The hazard of erosion is moderate in
unprotected areas. In cultivated areas, contour stripecrop-
ping and cropping systems that include hay in the crop-
ping sequence help to control erosion and maintain good
tilth and the content of organic matter. Seeps may need
artificial drainage. Diversion terraces are needed in places
to deflect water draining from the uplands. Natural
drainageways need to be maintained in sod. Capability
unit ITe-13.

Ernest silt loam, 10 to 20 percent slopes (ErC).—This
soil has fewer seeps, better surface drainage, and a
slightly more weakly developed fragipan than the soil
described as representative of the series. Included in map-
ping were small areas of Shelocta soils, small areas where
the surface is very stony, and small areas of sandier soils.

This soil is suited to most crops commonly grown in
the two counties. The hazard of erosion is severe in un-
protected areas. In cultivated areas, contour stripcrop-
ping and cropping systems that include hay in the crop-
ping sequence help to control erosion and maintain good
tilth and the content of organic matter. Seeps may need
artificial drainage. Diversion terraces are needed in places
to deflect water draining from the uplands. Natural
drainageways need to be maintained in sod. Capability
unit ITTe-13.

Ernest and Shelocta very stony silt loams, 5 to 20
percent slopes (EsC).—Areas of this mapping unit are
made up of the Ernest soil, the Shelocta soil, or both.
The Ernest soil and the Shelocta soil have profiles simi-
lar to those described as representative of their respective
series, but the surface layer is very stony. Included in
mapping were a few small areas of very stony alluvial
soils at or near the heads of streams.

These soils are too stony to be used for crops or hay.
They are suited to pasture, but management is likely to
be difficult. They are more suitable for growing trees than
for other uses. Capability unit VIs-2.

Ernest and Shelocta very stony silt loams, 20 to 40
percent slopes (EsE).—This mapping unit is on foot slopes
and narrow benches and in shallow drainageways that
extend most of the way up the mountainsides. Areas of
this unit consist of the Ernest soil, the Shelocta soil, or
both. The Ernest soil has a more weakly developed fragi-
pan and contains more channery fragments than the one
described as representative of the Ernest series. The She-
locta soil contains more channery fragments than the one
described as representative of the Shelocta series. Both
soils have a very stony surface layer.

These very stony solls are unsuited to crops or hay and
are poorly suited to pasture. They are suitable for grow-
ing trees. Capability unit VIIs—2.

Gilpin Series

The Gilpin series consists of moderately deep, well-
drained soils on rolling shale ridges and mountainsides
in the central and eastern parts of the survey area. These
soils formed in acid material weathered from siltstone,

shale, and soft sandstone. Slopes range from 3 to 65
percent.
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In a representative profile in an old field the surface
layer is dark grayish-brown silt loam about 8 inches
thick. The subsoil, which extends to a depth of 22 inches,
is friable, yellowish-brown silt loam in the upper 3 inches
and friable to firm, yellowish-brown channery silty clay
loam in the lower 11 inches. Below the subsoil is yellow-
ish-brown heavy silt loam that contains thin beds of silt-
stone. Hard gray shale bedrock is at a depth of 31 inches.

Gilpin soils have moderate to high available moisture
capacity and moderate permeability. Natural fertility is
moderate.

Areas of the less sloping, nonstony Gilpin soils are
suited to crops, hay, and pasture. Areas of the steeper
and very stony soils are limited to growing trees. They
are well suited to oaks, yellow-poplar, and associated
species. .

The very stony Gilpin soils were mapped with the
very stony Dekalb soils and the very stony Calvin soils
in the survey area.

Representative profile of Gilpin silt loam, 10 to 20
percent slopes, in an old field about one-half mile north
of Glen Jean, in Fayette County:

Ap—0 to 8 inches, dark grayish-brown (10YR 4/2) silt loam;
moderate, fine, granular structure; friable; common
roots; 5 percent sktale fragments; strongly acid;
clear, wavy boundary.

B1—S8 to 11 inches, yellowish-brown (10YR 5/6) silt loam;
weak, fine and medium, subangular blocky structure;
friable; common root holes fllled with dark grayish-
brown (10YR 4/2) silty material; 5 percent shale
and siltstone fragments; strongly acid; clear, wavy
boundary. .

B2t—11 to 22 inches, yellowish-brown (10YR 5/6) channery
silty eclay loam; moderate, medium, subangular
blocky structure; friable to firm; common ped faces
of yellowish brown; thin, discontinuous clay films;
20 percent shale and siltstone fragments; strongly
aclid; gradual, wavy boundary.

C—22 to 31 inches, yellowish-brown (10YR 5/6) heavy silt
loam ; massive; friable; 90 percent soft, thin, bedded,
gray and brown siltstone; strongly acid; gradual,
irregular boundary.

R—31 inches, hard gray shale.

Depth to bedrock ranges from 24 to 34 inches. Natural re-
action is strongly acid to very strongly acid throughout the
profile.

The B horizon is silty clay loam to silt loam or channery
phases of these. It is yellowish brown or strong brown. This
horizon is 5 to 30 percent coarse fragments.

On smooth ridges, Gilpin soils are near the well drained
Rayne soils, the moderately well drained Wharton soils, and
to a lesser extent, the Summers soils. On slopes, they are
next to and in a mixed pattern with the well-drained Calvin
and Dekalb soils, and to a lesser extent, the Muskingum soils.
They are shallower than Rayne and Wharton soils, generally
have a less clayey B horizon than Wharton soils, are less
sandy than Dekalb and Summers soils, and have a more
clayey B horizon than Calvin and Muskingum soils.

Gilpin silt loam, 3 to 10 percent slopes (GIR).—This
soil is slightly deeper over bedrock than the one described
as representative of the series. Included in mapping were
small areas of Rayne and Wharton soils.

This Gilpin soil is suited to most crops commonly
grown in the two counties. Most of the acreage is in
crops. The hazard of erosion is moderate in unprotected
areas. In cultivated areas, contour striperopping and
cropping systems that include hay in the cropping se-
quence are needed to help control erosion and maintain
good tilth and the content of organic matter. Natural

drainageways need to be maintained in sod. Capability
unit ITe~10.

Gilpin silt loam, 10 to 20 percent slopes {GIC).—This
soil has the profile described as representative of the
series. Included in mapping were a few narrow bands of
‘Wharton soils and small areas of Dekalb and Rayne soils.

This Gilpin soil is suited- to all crops commonly grown
in the two counties. The hazard of erosion is severe in
unprotected areas. In cultivated areas, contour strip-
cropping and cropping systems that include hay in the
cropping sequence help to control erosion and maintain
good tilth and the content of organic matter. Diversion
terraces on long slopes also help limit soil and water
losses. Natural drainageways need to be maintained in
sod. Capability unit TTIe-10.

Gilpin silt loam, 10 to 20 percent slopes, severely
eroded (GIC3).—Erosion has removed most of the original
surface layer from this soil. Shallow gullies are present
in some areas. The surface layer contains more stone

- fragments than that of less eroded soils. This soil is more

eroded, is shallower over bedrock, and contains more
stone fragments than the one described as representative
of the series. Included in mapping were a few narrow
bands of Wharton soils and small areas of Dekalb soils.

This Gilpin soil is suited to all crops commonly grown
in the two counties. The hazard of erosion is very severe
in unprotected areas. In cultivated areas, minimum till-
age, contour stripcropping, and cropping systems that
include hay in the cropping sequence help to control
further erosion and maintain good tilth and the content
of organic matter. Diversion terraces on long slopes also
help limit soil and water losses. Natural drainageways
need to be maintained in sod. Capability unit TVe-3.

Gilpin silt loam, 20 to 30 percent slopes (GID).—This
soil is somewhat shallower over bedrock and contains
slightly more shale fragments than the one described as
representative of the series. Included in mapping were
areas of soils that have a channery surface layer and
small areas of Dekalb soils.

This Gilpin soil is suited to all crops commonly grown
in the two counties. The hazard of erosion is severe in
unprotected areas. In cultivated areas, minimum tillage,
contour stripecropping, and long cropping systems that in-
clude hay in the cropping sequence help to control erosion
and maintain good tilth and the content of organic mat-
ter. Diversion terraces on long slopes also help limit soil
and water losses. Natural drainageways need to be main-
tained in sod. Capability unit TVe-8.

Gilpin silt loam, 20 to 30 percent slopes, severely
eroded (GID3).—Erosion has removed most of the original
surface layer from this soil. Shallow gullies are present
in some areas. The surface layer contains more stone
fragments than those of less eroded Gilpin soils. This
soil is more eroded, is slightly shallower over bedrock,
and contains more stone fragments than the one described
as representative of the series, Included in mapping were
areas of soils that have a channery surface layer and
small areas of Dekalb soils.

The hazard of erosion is very severe in unprotected
areas. This Gilpin soil is unsuited to cultivated crops. It
is suited to pasture, but good management is needed to
prevent further erosion and to rebuild tilth and fertility.
%lfis soil is also suited to trees (fig. 4). Capability unit

e-2.
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Figure 4.—Gilpin silt loam, 20 to 30 percent slopes, on the north aspect in an excellent pole stand of yellow-poplar.

Gilpin silt loam, 30 to 40 percent slopes (GIE).—This
soil is shallower over bedrock and contains more stone
fragments than the one described as representative of the
series. Included in mapping were small areas of soils that
have a channery surface layer, small areas of Dekalb and
Muskingum soils, and small areas where stones are on the
surface.

Steep slopes make this Gilpin soil unsuited to culti-
vated crops. It is suited to pasture, but good pasture
management is needed to maintain fertility. Capability
unit VIe-2.

Gilpin silt loam, 30 to 40 percent slopes, severely
eroded (GIE3).—Erosion has removed most of the original
surface layer from this soil. Shallow gullies are present
in places. The surface layer contains more stone frag-
ments than those of less eroded Gilpin soils. This soil is
more eroded, is shallower over bedrock, and contains more
stone fragments than the one described as representative
of the series. Included in mapping were small areas of
soils that have a channery surface layer, small areas of a
soil that is less than 20 inches deep over bedrock, and
small areas of Dekalb and Muskingum soils.

This steep, severely eroded Gilpin soil is unsuited to
crops or hay and is poorly suited to pasture. The hazard
of erosion is very severe in unprotected areas. Controlling

erosion and establishing and maintaining pasture are
difficult on this soil. The soil is more suitable for growing
trees than for other uses. Capability unit VIIe-2.

Gilpin silt loam, 40 to 65 percent slopes (GIF).—This
soil contains more stone fragments than the one described
as representative of the series. Included in mapping were
small areas of Dekalb and Muskingum soils and areas
where in places stones or flagstones are on the surface.

This Gilpin soil is unsuited to crops or hay and is
poorly suited to pasture. Pasture management is very
difficult on this very steep soil. The soil is more suitable
and important for growing trees than for other uses. Oak
and associated hardwoods grow well on it. Capability
unit VIIe-2.

Gilpin silt loam, 40 to 65 percent slopes, severely
eroded (GIF3).—Erosion has removed most of the original
surface layer from this soil. Shallow gullies are present
in places. This soil contains more stone fragments and is
shallower over bedrock than the one described as repre-
sentative of the series. Included in mapping were small
areas of Dekalb and Muskingum soils and some areas
where in places stones or flagstones are on the surface.

This Gilpin soil is unsuited to crops or hay and is
poorly suited to pasture. Pasture management is very
difficult on this very steep, severely eroded soil. It is more
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suitable for growing trees than for other uses. Capability
unit VIIe-2.

Gravelly Alluvial Land

Gravelly alluvial land (Gr) consists of deep, droughty,
mixed gravelly and sandy material on flood plains. Slopes
are mainly 8 to 8 percent. This recently deposited allu-
vium washed from soils on uplands that are underlain by
acid sandstone, siltstone, and shale. It is most common
along small streams in the western part of the survey
area. Content of gravel and cobblestones is highly vari-
able. Cobblestones and large pebbles are most common
near the mouth of small side streams. Depth to bedrock
ranges from 8 to 5 feet or more. This land is flooded an-
nually or more often.

Included with this unit in mapping were some areas
where there is little or no gravel; small, moderately well
drained areas; and small areas of riverwash along the
New River.

Gravelly alluvial land is next to well-drained Chavies
and Pope soils, moderately well drained Philo soils, and
poorly drained Atkins soils. Tt contains more gravel and
1s more droughty than these soils.

This land is droughty, but the water table is at a depth
of 8 to 5 feet. Natural fertility is moderate.

Gravel makes this land difficult to plow. Shallow-
rooted crops do not grow well in dry seasons. Deep-rooted
meadow crops are better suited than other plants. Capa-
bility unit ITIs-6.

Landes Series

The Landes series consists of deep, well-drained soils
on flood plains along the New and Kanawha Rivers.
These soils formed in mixed material washed from soils
on uplands underlain by sandstone, shale, and limestone.
They are occasionally flooded. Slopes range from 0 to 3
percent.

In a representative profile in a garden the surface
layer is very dark grayish-brown fine sandy loam about
11 inches thick. The subsoil, which extends to a depth of
31 inches, is friable, dark yellowish-brown fine sandy
loam in the upper 6 inches and very friable, dark-brown
fine sandy loam in the lower 14 inches. Below the subsoil
is stratified dark-brown to yellowish-brown sandy loam
and silt loam.

Landes soils have moderate to high available moisture
capacity and moderately rapid permeability. Natural
fertility is moderate to high.

These soils are easy to work and are suited to crops,
hay, and pasture. In places crops are damaged by flood-
ing.

Representative profile of Landes fine sandy loam along
the Kanawha River just south of Glen Ferris, in Fayette
County:

Ap—O0 to 11 inches, very dark grayish-brown (10YR 38/2) fine
sandy loam; weak, flne, granular structure; very
friable ; many fine roots; slightly acid; abrupt, wavy
boundary.

B21—11 to 17 inches, dark yellowish-brown (10YR 4/4) fine
sandy loam ; weak, fine, subangular blocky structure;
friable ; many roots; many wormholes; few ped faces

in wormholes; neutral; clear, wavy boundary.
B22—17 to 31 inches, dark-brown (7.5YR 4/4) fine sandy

loam; weak, medium, subangular blocky struecture;
very friable; many roots; few dark grayish-brown
(10YR 4/2) silt films; neutral ; clear, wavy boundary.
C—31 to 60 inches, stratified dark-brown (7.5YR 4/4) to
yellowish-brown (10YR 5/4) sandy loam and silt
loam ; very friable to loose; few roots; neutral.

Depth to bedrock is more than 5 feet. Natural reaction is
slightly acid to neutral throughout the profile. .

The B horizon ranges from fine sandy loam to loam. It is
yellowish brown to dark brown. The C horizon in places has
mottles below a depth of 40 inches and contains small pebbles.

Landes soils in Fayette and Raleigh Counties do not have
the free carbonates in the lower part of the subsoil that are
characteristic of the series as now defined. This difference
does not alter the usefulness or behavior of the soils.

Landes soils are next to the well-drained Ashton soils.
They are on lower flood plains, have a sandier B horizon,
and are more frequently flooded than Ashton soils.

Landes fine sandy loam (La).—This is the only Landes
soil mapped in the survey area. It is nearly level. In-
cluded 1n mapping were small areas of a soil having a
surface layer of dark brown, small areas of a soil having
a surface layer of loam, and small areas of moderately
well drained and poorly drained soils.

This soil i1s used mostly for garden and other tilled
crops. Continuous row crops can be grown, but they need
the protection of a cover crop. Working crop residue into
the soil improves the available moisture capacity, fertil-
ity, and tilth. Capability unit TTw-6.

Lickdale Series

The Lickdale series consists of deep, very poorly
drained soils on lower foot slopes and around concave
heads of streams. These soils formed in acid colluvial
material weathered from soils on uplands that are under-
lain by shale, siltstone, and sandstone. They are most
common in the southern and eastern parts of Raleigh
County. Slopes range from 0 to 3 percent, but slopes of
2 to 3 percent are dominant.

In a representative profile in a pasture the surface
layer is very dark grayish-brown silt loam about 10
inches thick mottled with strong brown. The upper 8
inches of the subsoil is friable, grayish-brown silt loam.
The next 10 inches is friable, grayish-brown silty clay
loam mottled with yellowish brown. The lower part of
the subsoil, which extends to a depth of 40 inches, is fri-
able to firm, gray heavy silt loam to clay loam mottled
with yellowish brown. Below the subsoil is gray silt loam
mottled with yellowish brown.

Lickdale soils have moderate to high available moisture
capacity and slow permeability. Natural fertility is low
or moderately low. The water table is high during winter
and early spring.

Unless artificially drained, these wet soils are poorly
suited to crops, hay, and pasture.

Representative profile of Lickdale silt loam in a brushy
pasture near Qak Creek, east of the Turnpike, in Raleigh
County:

Ap—o0 to 10 inches, very dark grayish-brown (10YR 3/2) silt
loam; common, fine, strong-brown (7.5YR 5/8) mot-
tles in root holes; weak, fine, granular structure and

weak, fine, subangular blocky; very friable; many
fine roots; very strongly acid; clear, irregular bound-

ary.

Blg—10 to 18 inches, grayish-brown (2.5Y 5/2) silt loam;
common, medium, distinet, yellowish-brown (10YR
5/6) mottles: weak, fine and medium, subangular
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blocky structure; friable; many fine roots; very
strongly acid; clear, wavy boundary.

B21g—18 to 28 inches, grayish-brown (10YR 5/2) slity clay
loam ; many, medium, yellowish-brown (10YR 5/6)
mottles; weak and moderate, medium, subangular
blocky structure; friable; common roots; very
strongly acid; clear, wavy boundary.

B22tg—28 to 40 inches, gray (10YR 5/1) heavy silt loam to
clay loam; many, medium, yellowish-brown (10YR
5/8) mottles; weak and moderate, medium and
coarse, subangular blocky structure; friable to firm;
few roots; thin, discontinuous clay fillms; common
pores; very strongly acid; clear, wavy boundary.

Cg—40 to 60 inches, gray (10YR 5/1) silt loam; few yellow-
ish-brown (10YR 5/8) spots; massive; friable; occa-
sional roots; very strongly acid.

Depth to bedrock is more than 5 feet. Coarse fragments are
almost absent. Natural reaction is very strongly acid through-
out the profile.

The very dark grayish-brown A horizon ranges from 6 to
10 inches in thickness. The B horizon is silty clay loam,
clay loam, or heavy silt loam.

Lickdale soils are next to the moderately well drained
Ernest soils and the poorly drained Brinkerton soils. They
are less well drained than those soils.

Lickdale silt loam (Lc).—This is the only Lickdale soil
mapped in the survey area. Less than one-half the acreage
of this nearly level, wet soil has been cleared. Most areas
are in brushy, low-grade pasture. The water table is at
or near the surface during winter and early spring. Local
ponding of short duration occurs in places. Included in
mapping were a few small, very stony areas.

Unless artificially drained, this soil has little value for
farming, except in places for low-producing wild pasture.
Artificial drainage is difficult in some areas. Diversion
terraces are helpful in places to divert water coming from
hillsides. In drained areas, this soil is suited to cultivated
crops and wet-tolerant grasses. Crops need to be grown in
long cropping systems that include hay in the cropping
sequence. Pasturing and tillage need to be delayed until
the soil is reasonably firm to avoid compaction and loss of

tilth. Capability unit TVw-1.
Made Land

Made land (Ma) is most commonly around coal minin

properties and communities where mine waste material,
or “red dog,” has been spread on low ground or used to
fill the bottoms of narrow, steep-sided valleys to make
areas nearly level. Mine buildings, dwellings, and other
structures, including roads and railroads, are constructed
on this land. Long, narrow areas of this fill land are very
common along small streams where a railroad is on one
side of the stream and a highway is on the other. In the
neighborhood of Alloy in Fayette County, furnace slag
has been used in a similar manner.
. This land, although somewhat variable, is nearly level,
is stable for buildings, and does not erode severely. Due
to the high content of stones, the droughtiness, and the
compaction characteristics, it supports little vegetation.
Made land is not classified as to land capability.

Meckesville Series

The Meckesville series consists of deep, well-drained
soils on foot slopes and around the heads of streams in
small areas along the eastern edge of the two counties.
These soils formed in colluvium from soils on uplands

that are underlain by red and gray shale and siltstone.
Some strata ot these rocks are calcareous. Slopes range
from 3 to 40 percent.

In a representative profile in a wooded area the surface
layer is dark reddish-brown silt loam about 4 inches thick.
The subsoil extends to a depth of 62 inches. The upper
19 inches is friable, dark reddish-brown and reddish-
brown silty clay loam to clay loam. The next 15 inches
is firm, dark reddish-brown channery silty clay loam.
The lower part of the subsoil is a firm fragipan layer
about 24 inches thick. Tt is reddish-brown channery light
silty clay loam mottled with light brownish gray and
yellowish brown in the upper part and mixed yellowish-
red, yellowish-brown, and light brownish-gray light silty
clay loam in the lower part. Below the subsoil 1s dark-
brown and strong-brown silty clay loam.

Meckesville soils have hi {1 available moisture capac-
ity. They have moderately slow permeability in the frag-
ipan and moderate permeability above the fragipan.
Natural fertility is moderate to high. .

Areas of the nonstony Meckesville soils are suited to
crops, hay, and pasture. Most areas of the very stony
soils 1re wooded. )

Representative profile of Meckesville silt loam, 10 to
20 percent slopes, in a wooded area on upper Pinch
Creek, north of Pluto, in Raleigh County:

A1—0 to 4 inches, dark reddish-brown (5YR 3/2) silt loam;
strong, very fine, granular structure; very friable;
many roots; b percent siltstone fragments; strongly
acid ; clear, irregular boundary.

Bl-—4 to 9 inches, dark reddish-brown (5YR 3/4) silty clay
loam; moderate, fine, subangular blocky structure;
friable; many roots; 5 percent siltstone fragments;
strongly acid; gradual, wavy boundary.

B21t—9 to 23 inches, reddish-brown (5YR 4/4) silty clay
loam to clay loam; strong, medium and fine, sub-
angular blocky structure; friable; many roots; thin,
discontinuous clay films; 5 percent siltstone frag-
ments; strongly acid; gradual, wavy boundary.

B22t—23 to 38 inches, dark reddish-brown (5YR 3/4) chan-
nery silty clay loam; moderate, medium, subangular
blocky structure; firm; many roots; thin, discontinu-
ous clay fllms; few black specks; many yellow specks
in lower 8 inches; 20 percent siltstone fragments;
very strongly acid; clear, wavy boundary.

Bx1—38 to 50 inches, reddish-brown (5YR 4/4) channery
light silty clay loam; occasional, fine, light brown-
ish-gray (2.5Y 6/2) and yellowish-brown (10YR
5/8) mottles; firm; few roots; thin, discontinuous
clay films; few black specks; many yellow specks;
20 percent siltstone fragments; very strongly acid;
clear, wavy boundary.

Bx2—50 to 62 inches, mixed yellowish-red (5YR 4/8), yel-
lowish-brown (10YR §5/8), and light brownish-gray
(2.5Y 6/2) light silty clay loam; weak, coarse, sub-
angular blocky structure; firm; thin, discontinuous
clay films; 15 percent siltstone fragments; very
strongly acid; clear, wavy boundary.

C—62 to 70 inches, dark-brown (7.5YR 4/4) and strong-
brown (7.5YR 5/8) silty clay loam; massive; firm;
30 percent siltstone fragments; very strongly acid.

Depth to bedrock is more than 5 feet. Depth to the fragi-
pan ranges from 34 to 40 inches. Coarse fragments make up
5 to 80 percent of the material in the solum. Natural re-
action is very strongly acid to strongly acid throughout the

rofile.

P The B horizon ranges from silty clay loam to clay loam
or channery phases of these. It is reddish brown to dark
reddish brown in the upper part and mixed yellowish red,
yellowish brown, and light brownish gray in the lower part.

Meckesville soils in places are next to the moderately well
drained Ernest soils. They are redder and better drained
than those soils.
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Meckesville silt loam, 3 to 10 percent slopes (McB).—
The fragipan in this soil is generally closer to the surface
than the one in the soil described as representative of the
sel.'%es. Included in mapping were small areas of Ernest
soils.

Much of the acreage of this soil has been cleared and
is suited to all crops commonly grown in the two counties.
In cultivated areas, contour stripcropping and cropping
systems that include hay in the cropping sequence help
to control erosion and maintain good tilth and fertility.
In some areas, diversion terraces are helpful in diverting
runoff from hillsides. Natural drainageways need to be
maintained in sod. Capability unit IIe—4.

Meckesville silt loam, 10 to 20 percent slopes (McC).—
This soil has the profile described as representative of the
series. Included in mapping were small areas of soils
having slopes of more than 20 percent and small areas of
Ernest soils.

Much of the acreage of this soil has been cleared and
is moderately well suited to all crops commonly grown
in the two counties. In cultivated areas, contour strip-
cropping and cropping systems that include hay in the
cropping sequence are needed to control erosion and
mailntain good tilth and fertility. In some areas, diversion
terraces are helpful in diverting runoff from hillsides.
Natural drainageways need to be left in sod. Capability
unit ITTe-4.

Meckesville very stony silt loam, 10 to 20 percent
slopes (MdC).—This soil has a profile similar to the one
described as representative of the series, but the surface
layer is very stony. Included in mapping were a few
small areas that are more stony and a few small areas of
Ernest soils.

This soil is too stony to be used for crops or hay, but it
is suited to pasture. Grass grows well, but stoniness is a
moderate management limitation. Capability unit VIs-2.

Meckesville very stony silt loam, 20 to 40 percent
slopes {MdE).—This soil has a profile similar to the one
described as representative of the series, but the surface
is very stony. Included in mapping were small areas of
Calvin and Gilpin very stony soils.

This moderately steep to steep, very stony Meckesville
soil is more suitable for growing trees than for other
uses. Oaks and associated hardwoods grow well on it.
Capability unit VIIs-2.

Mine Dump

Mine dump (Me) consists of large piles of waste from
deep coal mines. A mixture of coal, slate, sandstone, and
shale makes up this refuse material, which is piled in
steep-sided heaps near openings of mines.

Most of this material is normally incapable of pro-
ducing any worthwhile vegetation. Trees, shrubs, and
vines become established in places and help to stabilize
the mounds.

Many dumps catch fire by spontaneous combustion and
burn for long periods. Burned dumps are a common
source of surfacing material for roads and lanes and for
fills on which various structures are erected. Locally, this
material is called “red dog.” Mine dump is not classified
as to land capability.

S0IL SURVEY

Monongahela Series

The Monongahela series consists of deep, moderately
well drained soils on old stream terraces along the larger
streams of the survey area. These soils formed in acid
alluvial material washed from soils underlain by shale,
siltstone, and sandstone. Slopes range from 0 to 10 per-
cent.

In a representative profile in an old field the surface
layer is silt loam about 13 inches thick. The upper 7
inches is dark grayish brown, and the lower 6 inches is
friable and yellowish brown. The subsoil extends to a
depth of more than 56 inches. The upper 10 inches is
friable, yellowish-brown heavy silt loam. The next 5
inches is friable, yellowish-brown heavy silt loam mottled
with light brownish gray. The lower part of the subsoil,
a fragipan layer, is firm to very firm, yellowish-brown
heavy silt loam to clay loam mottled with yellowish
brown, light brownish gray, pale olive, and reddish yel-
low.

Monongahela soils have high available moisture capac-
ity. They have moderately slow permeability in the frag-
ipan and moderate permeability above the fragipan.
Natural fertility is low. The water table is moderately high
in winter and early spring. Seeps are common.

These soils are suited to crops, hay, and pasture. They
are used for pasture and a variety of crops. Deep-rooted
legumes do not last long in places because of the fragi-
pan.

Representative profile of Monongahela silt loam, 3 to
10 percent slopes, in an old field just north of Beaver, in
Raleigh County:

02—1 inch to 0, black rotted leaves and lichens.

Ap—0 to 7 inches, dark grayish-brown (10YR 4/2) silt loam;
weak, very fine, granular structure; very friable;
very strongly acid; clear, smooth boundary. ]

A2—7 to 13 inches, yellowish-brown (10YR 5/4) silt loam;
weak, fine, subangular blocky structure; friable;
dark grayish-brown (10YR 4/2) streaks and root
holes, decreasing with increasing depth; very
strongly acid; clear, wavy boundary.

B21t—13 to 23 inches, yellowish-brown (10YR 5/68) heavy
silt loam; moderate, fine, subangular blocky strue-
ture; friable; thin, discontinuous clay fllms; very
strongly acid; clear, wavy boundary.

B22t—23 to 28 inches, yellowish-brown (10YR 5/8) heavy silt
loam; common, medium, light brownish-gray (2.5Y
6/2) mottles; moderate, medium, subangular blocky
structure; friable; thin, discontinuous clay films;
very strongly acid; clear, wavy boundary.

Bx1—28 to 86 inches. yellowish-brown (10YR 5/8) heavy silt
loam to clay loam; many, fine and medium, pale-
olive (5Y 6/3) and reddish-yellow (7.5YR 6/8)
mottles; moderate, medium and coarse, subangular
blocky structure; film; thin, discontinuous clay
films; many manganese concretions; very strongly
acld; clear, irregular boundary.

Bx2—86 to 56 inches, yellowish-brown (10YR 5/6) heavy
gilt loam to clay loam; many, fine and coarse, yel-
lowish-brown 10YR 5/8), light brownish-gray (2.5Y
8/2), and reddish-yellow (7.5YR 6/8) mottles; mod-
erate, coarse, subangular blocky structure; very firm ;
very strongly acid.

Depth to bedrock is-more than 5 feet. Depth to low-chroma
mottles ranges from 18 to 24 inches, and depth to the fragi-
pan is 24 to 30 inches. Coarse fragments are almost ‘absent,
but a few cobblestones or pebbles are present in places below
a depth of 30 inches. Natural reaction is very strongly acid
to strongly acid throughout the profile.
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It is dominantly yellowish brown but ranges from light yel-
lowish brown to brown.

Monongahela soils are the only soils in the two counties
mapped on stream terraces.

Monongahela silt loam, 0 to 3 percent slopes (MgA).—
This soil is slightly wetter and has poorer surface drain-
age than the one described as representative of the series.
Included in mapping were small areas of well-drained
and somewhat poorly drained soils and areas of soils
having a surface layer of loam.

This soil is suited to all crops commonly grown in the
two counties. Continuous row crops can be grown, but the
soil needs the protection of cover crops between growing
seasons. Working crop residue into the soil helps to im-
prove or maintain tilth and fertility. Small wet areas
need artificial drainage in places. Diversion terraces are
needed in places to divert runoff from adjacent slopes.
Capability unit ITw-1.

Monongahela silt loam, 3 to 10 percent slopes (MgB).—
This soil has the profile described as representative of
the series. Surface drainage is fair to good. Included in
mapping were small areas of well-drained soils and small
areas of soils that are loamy throughout.

This soil is suited to crops, hay, and pasture. The haz-
ard of erosion is moderate in unprotected areas. In culti-
vated areas, contour stripcropping and cropping systems
that include hay in the cropping sequence help fo con-
trol erosion and maintain good tilth and the content of
organic matter. Diversion ferraces are needed in places
tﬁ divert runoff from adjacent slopes. Capability unit

e—13.

Muskingum Series

The Muskingum series consists of moderately deep,
well-drained soils on strongly dissected uplands in the
western part of the survey area. These soils formed in
acid material weathered from siltstone, shale, and some
sandstone. Slopes range from 10 to 75 percent, but slopes
of more than 40 percent are dominant. Both nonstony
and very stony units are mapped in the survey area, but
the very stony units make up about two-thirds of the
acreage.

In a representative profile in a wooded area the sur-
face layer is very dark grayish-brown silt loam about 8
inches thick underlain by very friable, brown silt loam
about 8 inches thick. The subsoil, which is about 21
inches thick, is friable, yellowish-brown channery silt
loam. Below the subsoil is yellowish-brown very chan-
nery silt loam that contains beds of brown and gray silt-
stone and fine-grained sandstone.

Muskingum soils have high available moisture capacity
and moderate permeability. Natural fertility is moderate
to moderately high.

The less sloping, nonstony Muskingum soils are suited
to crops, hay, and pasture. Most areas of Muskingum
soils are wooded. They are well suited to yellow-poplar,
oaks, and associated hardwoods.

Representative profile of Muskingum silt loam, 40 to
75 percent slopes, in a wooded area about 314 miles east
of Arnett, in Raleigh County:

Al—0 to 3 inches, very dark grayish-brown (10YR 8/2) silt
loam; moderate, fine, granular structure; very fri-

able; loose ; many roots; 10 percent stone fragments;
medium acid ; clear, wavy boundary.

A2—3 to 11 inches, brown (10YR 5/3) silt loam; weak, fine,
granular structure and weak, fine, subangular blocky ;
very friable; common roots; 15 percent stone frag-
ments ; strongly acid ; clear, wavy boundary.

B2—11 to 24 inches, yellowish-brown (10YR 5/6) channery
silt loam; weak to moderate, fine and medium, sub-
angular blocky structure; friable; yellowish-brown
(10YR 5/6) root hole fillings; few roots; 20 percent
stone fragments; very strongly acid; gradual, wavy
boundary.

B3—24 to 32 inches, yellowish-brown (10YR 5/6) channery
silt loam ; weak, fine and medium, subangular blocky
structure; friable; small strong-brown (7.5YR 5/8)
spots; 30 percent coarse fragments; very strongly
acid; gradual, wavy boundary.

C—32 to 35 inches, yellowish-brown (10YR 5/4) very chan-
nery silt loam; massive; friable; 90 percent brown
and gray, flat, bedded siltstone and fine-grained
sandstone ; very strongly acid; clear, irregular bound-
ary.

R—35 inches, somewhat broken siltstone.

Depth to bedrock ranges from 24 to 40 inches. Natural re-
action in the B and C horizons ranges from strongly to very
strongly acid.

The B horizon ranges from yellowish brown to strong
brown. Coarse fragments make up 10 to 30 percent of the
material in the solum.

On slopes, Muskingum soils are next to the well-drained
Dekalb soils and, to a lesser extent, the well-drained Gilpin
soils. On nearby smooth ridgetops, they are near the moderately
well drained Wharton soils and the well drained Rayne soils.
Muskingum soils are more silty and less sandy than Dekalb
soils. They have a less clayey B horizon than Gilpin soils
and are more shallow over bedrock and have a less clayey B
horizon than either Wharton or Rayne soils.

Muskingum silt loam, 10 to 20 percent slopes (MkC).—
This soil is shallower over bedrock and contains less stone
fragments than the one described as representative of the
series. Included in mapping were a few small areas of
Dekalb, Wharton, and Rayne soils, a few small areas
where stones are on the surface, and a few areas of soils
having a surface layer of channery silt loam and chan-
nery loam.

This Muskingum soil is suited to all crops commonly
grown in the two counties. The hazard of erosion is severe
In unprotected areas. In cultivated areas, contour strip-
cropping and cropping systems that include hay in the
cropping sequence help to control erosion and maintain
good tilth and the content of organic matter. Diversion
terraces on long slopes also help limit soil and water
losses. Natural drainageways need to be maintained in
sod. Capability unit IT1e-10.

Muskingum silt loam, 10 to 20 percent slopes,
severely eroded (MkC3).—Erosion has removed most of
the original surface layer from this soil. This soil is more
eroded, is shallower over bedrock, and contains less stone
fragments than the one described as representative of the
series. Included in mapping were a few small areas of
Wharton and Rayne soils.

This Muskingum soil is suited to all crops commonly
grown in the two counties. The hazard of erosion is very
severe in unprotected areas. In cultivated areas, mini-
mum tillage, contour stripcropping, and cropping sys-
tems that include hay in the cropping sequence help to
control future erosion and maintain good tilth and the
content of organic matter. Diversion terraces on long
slopes also help limit soil and water losses. Natural drain-
ageways need to be maintained in sod. Capability unit
IVe-3.
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Muskingum silt loam, 20 to 30 percent slopes (MkD).—
This soil contains less coarse fragments than the one de-
scribed as representative of the series. Included in map-
ping were small areas of Dekalb and Gilpin soils and
small areas of soils having a surface layer of channery
silt loam and channery loam.

This Muskingum soil is suited to all crops commonly
grown in the two counties. The hazard of erosion is se-
vere in unprotected areas. In cultivated areas, minimum
tillage, contour stripcropping, and cropping systems that
include hay in the cropping sequence help to control ero-
sion and maintain good tilth and the content of organic
matter. Diversion terraces on long slopes also help con-
trol soil and water lnsses. Natural drainageways need to
be maintained in sod. Capability unit TVe-3.

Muskingum silt loam, 20 to 30 percent slopes,
severely eroded (MkD3).—FErosion has removed most of
the original surface layer from this soil. Shallow gullies
are present in places. This soil is more eroded and con-
tains less stone fragments than the one described as rep-
resentative of the series. Included in mapping were small
areas of Dekalb and Gilpin soils and small areas of soils
having a channery surface layer.

The hazard of erosion is very severe in unprotected
areas. This soil is unsuited to cultivated crops. It is suited
to pasture, but good management is needed to prevent
further erosion and to rebuild tilth and fertility. Capa-
bility unit VIe-2.

Muskingum silt loam, 30 to 40 percent slopes (MkE).—
This soil has a profile similar to the one described as rep-
resentative of the series, but contains slightly less coarse
fragments. Included in mapping were small areas where
stones are on the surface, small areas of Dekalb and Gil-
pin soils, and small areas of soils having a surface layer
of channery silt loam and channery loam.

This Muskingum soil is unsuited to cultivated crops
because it is steep. It is suited to pasture, but good man-
agement is needed to control soil and water losses and
maintain fertility. Capability unit VIe-2.

Muskingum silt loam, 30 to 40 percent slopes,
severely eroded (MkE3).—Erosion has removed most of the
original surface layer from this soil. The surface layer
contains more coarse fragments than the less eroded
Muskingum soils. This soil 1s more eroded, shallower over
bedrock, and more droughty than the one described as
representative of the series. Included in mapping were
small areas of Dekalb and Gilpin soils, small areas where
stones are on the surface, and small areas of soils having
a channery surface layer.

This Muskingum soil is unsuited to crops or hay. Tt is
poorly suited to pasture. The hazard of erosion is very
severe in unprotected areas. Controlling erosion and
establishing and maintaining pasture are difficult on this
soil. This soil is more suitable for trees than for other
uses. Capability unit VIIe-2.

Muskingum silt loam, 40 to 75 percent slopes (MkF).—
This soil has the profile described as representative of the
series. It is on rugged mountains and generally covers
large areas. Included in mapping were small areas of
Dekalb and Shelocta soils and small areas where stones
are on the surface.

Steep slopes limit the use of this Muskingum soil to
trees. It is a good to excellent soil for growing yellow-

poplar, oaks, and associated hardwoods. Capability unit
VIiIe-2.

Muskingum very stony silt loam, 20 to 40 percent
slopes (MnE).—This soil is slightly shallower over bedrock
and more droughty than the one described as representa-
tive of the series. Also, the surface is very stony. This
soil commonly occurs on ridgetops and points. Included
in mapping were small areas of Dekalb soils.

Slopes and stoniness limit the use of this Muskingum
soil to trees. Capability unit VIIs-2.

Muskingum very stony silt loam, 40 to 75 percent
slopes (MnF).—This soil is deeper and contains more coarse
fragments than the one described as representative of the
series. It is on rugged mountains and generally covers
large areas. Included in mapping were small areas of
Dekalb and Shelocta soils and areas of Steep rock land.

Because of very steep slopes this soil is used only for
wooded areas, as wildlife habitat, and for recreation.
Some areas have been strip mined (fig. 5). Most of the
acreage is wooded. Capability unit VIIs-2.

Philo Series

The Philo series consists of deep, moderately well
drained soils on flood plains along the smaller streams
throughout the survey area, but mostly in the central and
eastern parts of the survey area. Slopes are 0 to 3 per-
cent. These soils formed in acid alluvial material washed
from soils on uplands that are underlain by sandstone,
siltstone, and shale. They are flooded at occasional to
frequent intervals.

In a representative profile in a pasture the surface
layer is thin, very dark grayish-brown silt loam about 3
inches thick underlain by very friable dark-brown silt
loam about 7 inches thick. The subsoil is about 18 inches
thick. The upper 10 inches is dark yellowish-brown silt
loam and light silt loam mottled with grayish brown.
The lower part is friable, dark grayish-brown loam mot-
tled with gray and strong brown. Below the subsoil is
friable, gray loam that. contains thin, discontinuous layers
or pockets of sandy loam and is mottled with dark brown
and yellowish red.

Philo soils have high available moisture capacity and
moderate to moderately slow permeability. The water
table is moderately high in winter and early in spring.
Natural fertility is moderate.

These soils are easy to work and are suited to crops,
hay, and pasture. Deep-rooted legumes may not last long
on this moderately wet soil.

Representative profile of Philo silt loam in a pasture
field along Paint Creek near Sweeneysburg, in Raleigh
County:

Apl—0 to 3 inches, very dark grayish-brown (10YR 38/2 silt

loam, weak, very fine, granular structure; very fri-
able; many roots; strongly acid; clear, wavy bound-

ary.

to 10 inches, dark-brown (10YR 4/8) silt loam;

weak, fine, subangular blocky structure; very fri-

able; many roots; very strongly acid; abrupt, wavy
boundary.

B21—10 to 15 inches, dark yellowish-brown (10YR 4/4) silt
loam; weak, fine and medium, subangular blocky
structure ; friable ; common roots; very strongly acid;
clear, wavy boundary.

B22—15 to 20 inches, dark yellowish-brown (10YR 4/4) light

silt loam; few, fine, grayish-brown (2.6Y 5/2) mot-

Ap2—3
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Figure 5—Strip mining of coal from a ridge of Muskingum very stony silt loam, 40 to 75 percent slopes.

tles; weak, fine and medium, subangular blocky
structure; friable; few roots; very strongly acid;
clear, wavy boundary.

B3—20 to 28 inches, dark grayish-brown (2.5Y 4/2) loam;
common, fine and medivm, gray (10YR 5/1) and
strong-brown (7.5YR 5/6) mottles; weak, fine, sub-
angular blocky structure; friable; few roots; very
strongly acid; clear, wavy boundary.

Cg—28 to 50 inches, gray (5Y 5/1) loam; many, fine, dark-
brown (7.5YR 3/2) and yellowish-red (5YR 4/8)
mottles; massive; friable; few, thin, discontinuous
layers or pockets of sandy loam:; few, fine, black
concretions ; very strongly acid.

Depth to bedrock is more than 4 feet. Depth to low-chroma
mottles ranges from 15 to 22 inches. Natural reaction is
strongly acid to very strongly acid throughout the profile.

The B horizon is dominantly light silt loam in the upper
part and loam to fine sandy loam in the lower part. It ranges
from dark yellowish brown to yellowish brown and dark
grayish brown. The C horizon in places contains stratified
sandy loam, loamy sand, sand, and flne gravel.

Philo soils are next to the well-drained Pope soils apd the
poorly drained Atkins soils. They are less well drained than
Pope soils and better drained than Atking soils.

Philo silt loam (Ph).—This nearly level soil is the onl
Philo soil mapped in the survey area. The water table is
within 1 to 2 feet of the surface during winter and early
spring. Included in mapping were small areas of Pope
and Atkins soils, small areas of somewhat poorly drained
soils, and areas of soils having a surface layer of loam.

This Philo soil is suited to all crops commonly grown
in the two counties. Continuous row crops can be grown.
A cover crop protects them from scouring during seasonal
flooding. Working crop residue into the soil improves its
tilth and fertility. In places, small wet areas need artifi-
cial drainage. Diversion terraces are needed in places to
divert runoff from adjacent slopes. Capability unit TIw-7.

Pope Series

The Pope series consists of deep, well-drained soils on
flood plains along the smaller streams throughout the
survey area, but mostly in the central and eastern parts of
the survey area. These soils formed in acid alluvial mate-
rial washed from soils on uplands that are underlain by
sandstone, siltstone, and shale. They are flooded at occa-
sional to frequent intervals. Slopes range from 0 to 5
percent.

In a representative profile in a pasture the surface
layer is dark-brown fine sandy loam about 7 inches thick.
The subsoil, about 25 inches thick, is very friable fine
sandy loam. The upper 8 inches is dark yellowish brown,
and the lower 17 inches is dark brown. Below the subsoil
is brown fine sandy loam that contains thin, discontinu-
ous layers of silty and sandy material and a few pebbles.
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Pope soils have moderate to high available moisture
capacity and moderately rapid permeability. Natural fer-
tility is moderate. )

These soils are casy to work and are suited to crops,
hay, and pasture. There is a slight to moderate risk that
crops will be damaged by flood water. )

Representative profile of Pope fine sandy loam in a
pasture field north of Cirtsville, in Raleigh County:

Ap—O0 to 7 inches, dark-brown (10YR 4/3) fine sandy loam;
weak, very fine, granular structure; very friable;
many roots; medium acid; clear, wavy boundary.

B21—7 to 15 inches, dark yellowish-brown (10YR 8/4) fine
sandy loam ; weak, fine, subangular blocky structure;
very friable; many roots; very strongly acid;
abrupt, wavy boundary.

B22—15 to 32 inches, dark-brown (10YR 4/3) fine sandy
loam; weak, fine and medium, subangular blocky
structure; very friable; few roots; very strongly
acid; clear, wavy boundary.

C—32 to 50 inches, brown (10YR 4/3) fine sandy loam;
single grained; very friable to loose; thin, discontinu-
ous layers of stratified silty and sandy material and
a few pebbles ; very strongly acid.

Depth to bedrock is more than 4 feet. Depth to thin, dis-
continuous layers of stratified material ranges from 30 to 42
inches. Natural reaction in the B and C horizons is very
strongly acid to strongly acid.

The B horizon ranges from fine sandy loam to loam. It is
dark yellowish brown to yellowish brown or dark brown.
The C horizon contains gravel in places.

Pope solls are next to the moderately well drained Philo
soils, the poorly drained Atkins soils, and the well drained
Chavies soils. They are better drained than either Philo or
Atkins soils, and they flood more frequently and have a less
developed B horizon than Chavies soils.

Pope fine sandy loam (Po).—This is the only Pope soil

mapped in the survey area. It is nearly level. Included in
mapping were small areas of Philo and Atkins soils and
small areas of soils having a texture of loamy sand.
. This Pope soil is suited to all crops commonly grown
in the two counties. Continuous row crops can be grown,
but a cover crop is needed to protect the soil from scour-
ing during seasonal flooding. Working crop residue into
the soil improves tilth and fertility. Diversion terraces
are needed 1n places to divert runoff from adjacent slopes.
Capability unit TTw-6.

Rayne Series

The Rayne series consists of deep, well-drained soils
on smooth ridgetops and benches in the eastern and cen-
tral parts of the survey area. These soils formed in acid
material weathered from shale, siltstone, and some sand-
stone. Slopes range from 3 to 20 percent.

In a representative profile in a wooded area the sur-
face layer is very dark grayish-brown silt loam about 3
inches thick underlain by very friable, brown silt loam
about 7 inches thick. The subsoil extends to a depth of
45 inches. The upper 9 inches is friable, yellowish-brown
heavy silt loam. The next 14 inches is friable to firm,
yellowish-brown silty clay loam. The lower part of the
subsoil extends to soft sandstone bedrock and is friable
to firm, light yellowish-brown channerv light clay loam.

Rayne soils have moderate to high available moisture
capacity and moderate permeability. Natural fertility is
moderate.

These soils are easy to work and are suited to crops,
hay, and pasture.

SOIL SURVEY

Representative profile of Rayne silt loam, 3 to 10 per-
cent slopes, in a wooded area east of Layland, in Fayette
County:

A1—0 to 3 inches, very dark grayish-brown (10YR 8/2) silt
loam, strong, fine, granular structure; very friable;
very strongly acid; clear, irregular boundary.

A2—3 to 10 inches, brown (10YR 4/3) silt loam; moderate,
fine and medium, granular structure; very friable;
very strongly acid; clear, irregular boundary.

B21t—10 to 19 inches, yellowish-brown (10YR 5/6) heavy
silt loam; moderate, fine, subangular blocky struc-
ture; thin, discontinuous clay films; friable, strongly
acid; gradual, wavy boundary.

B22t—19 to 33 inches, yellowish-brown (10YR 5/6) silty clay
loam ; moderate, medium and fine, subangular blocky
structure; friable to firm; few clay films; 5 percent
sandstone fragments; very strongly acid; clear, wavy
boundary.

B3—33 to 40 inches, light yellowish-brown (10YR 6/4) chan-
nery light clay loam; weak, fine and medium, sub-
angular blocky structure; friable to firm; 40 percent
sandstone fragments; very strongly acid; gradual,
wavy boundary.

R—45 inches, soft gray sandstone.

Depth to bedrock ranges from 42 to 50 inches. The upper
part of the solum is generally free of coarse fragments, but
coarse fragments make up a8 much as 40 percent of the lower
part of the solum. Natural reaction is strongly acid to very
strongly acid throughout the profile.

The B horizon ranges from silty clay loam to heavy silt
loam or channery phases of these. It is light yellowish brown
to strong brown.

On smooth ridges and benches, Rayne soils are near the
well drained Gilpin and Muskingum soils and the moderately
well drained Wharton soils. Rayne soils in places are near
the well-drained Clymer and Dekalb soils. Rayne soils are
siltier than Clymer or Dekalb soils; are deeper than either
Dekalb, Muskingum, or Gilpin soils; and have a less clayey
B horizon than Wharton soils.

Rayne silt loam, 3 to 10 percent slopes {RaB).—This
soil has the profile described as representative of the
series. Included in mapping were small areas of Wharton
soils and areas of soils that are sandy clay loam in the
lower part of the subsoil.

This Rayne soil is suited to all crops commonly grown
in the two counties. The hazard of erosion is moderate in
unprotected areas. In cultivated areas, contour stripcrop-
ping and cropping svstems that include hay in the crop-
ping sequence help to control erosion and maintain good
tilth and the content of organic matter. Capability unit
ITe4.

Rayne silt loam, 10 to 20 percent slopes (RoC).—This
soil has a profile similar to the one described as repre-
sentative of the series, but it is shallower over bedrock.
Included in mapping were small areas of Gilpin, Clymer,
and Dekalb soils.

This soil is suited to all crops commonly grown in the
two counties. The hazard of erosion is severe in unpro-
tected areas. In cultivated areas, contour stripcropping
and cropping systems that include hay in the cropping
sequence help to control erosion and maintain good tilth
and the content of organic matter. Diversion terraces on
long slopes are also helpful in controlling soil and water
losses. Natural drainageways need to be maintained in
sod. Capability unit T1Ie4.

Shelocta Series

The Shelocta series consists of deep, well-drained soils
on foot slopes, mostly in the western part of the survey
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area. These soils formed in acid colluvium weathered
from soils on uplands that are underlain by shale, silt-
stone, and sandstone. Slopes range from 10 to 40 percent.
Both very stony and nonstony units are mapped in the sur-
vey area.

In a representative profile in an old field the surface
layer is dark grayish-brown silt loam about 8 inches
thick. The upper part of the subsoil, about 7 inches thick,
is friable, brown silt loam. The next layer is friable to
firm, strong-brown channery silty clay loam to a depth
of 37 inches. The lower part of the subsoil, about 7 inches
thick, is firm, strong-brown channery heavy silt loam.
Below the subsoil is firm, strong-brown channery silt
loam to channery loam.

Shelocta soils have moderate to high available moisture
capacity and moderate permeability. Natural fertility is
moderate.

The nonstony Shelocta soils are suited to crops, hay,
and pasture. Trees grow well on Shelocta soils, and most
very stony areas are wooded.

The very stony Shelocta soils are mapped in complex
with the very stony Ernest soils in the survey area.

Representative profile of Shelocta silt loam, 10 to 20
percent slopes, in an old field north of Naoma, in Ra-
leigh County:

Ap—o0 to 8 inches, dark grayish-brown (10YR 4/2) silt loam;
moderate, medium, granular structure; very friable;
many roots; 10 percent sandstone fragments; medium
acid; clear, wavy boundary.

B1—8 to 15 inches, brown (7.5YR 5/4) silt loam; weak, fine
and medium, subangular blocky structure; friable;
common roots; 10 percent sandstone fragments; me-
dium acid ; clear, wavy boundary.

B21t—15 to 26 inches, strong-brown (7.5YR 5/6) channery
silty clay Toam; moderate, medium, subangular
blocky structure; friable; common roots; thin, dis-
continuous clay films; 15 percent coarse fragments;
strongly acid ; clear, wavy boundary.

B22t—26 to 37 inches, strong-brown (7.5YR 5/6) channery
silty clay loam; moderate, fine and medium, sub-
angular blocky structure; firm; few yellowish-red
(6YR 4/6) ped faces; thin, discontinuous clay films;
few mica flakes; 20 percent sandstone fragments;
strongly acid ; gradual, wavy boundary.

B3t—37 to 44 inches, strong-brown (7.5YR 5/6) channery
heavy silt loam; weak, fine and medium, subangular
blocky structure; firm ; thin, discontinuous clay films
few yellowish-red (5YR 4/6) ped faces; weak: few
mica flakes; 25 percent sandstone fragments; strongly
acid ; gradual, wavy boundary.

C—44 to 60 inches, strong-brown (7.5YR 5/6) channery silt
loam to channery loam; massive; firm; common yel-
lowish-red (5YR 4/6) ped faces: few mica flakes: 40
percent sandstone fragments; strongly acid.

Depth to bedrock is more than 4 feet. Coarse fragments
make up.10 to 85 percent of the solum. Natural reaction in
the B and C horizons is strongly acid to very strongly acid.

The B horizon ranges from silty clay loam to silt loam
and is commonly channery. It is brown to strong brown to
yellowish brown.

Shelocta soils are next to the moderately well drained
Ernest soils. They are better drained and do not have the
fragipan that is characteristic of Ernest soils.

Shelocta silt loam, 10 to 20 percent slopes (ShC).—
This soil has the profile described as representative of the
series. Included in mapping were small areas of Ernest
soils and small areas of soils having a surface layer of
loam or channery silt loam.

This soil is suited to all crops commonly grown in the
two counties. The hazard of erosion is severe in unpro-
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tected areas. In cultivated areas, contour stripcropping
and cropping systems that include hay in the cropping
sequence help to control erosion and maintain good tilth
and the content of organic matter. Diversion terraces are
needed in places to divert water from hillsides. Capabil-
ity unit IITe—4.

Shelocta silt loam, 20 to 30 percent slopes (ShD).—
This soil contains more coarse fragments than the one
described as representative of the series. Included in
mapping were small areas of Ernest soils and small areas
(l)f soils having a surface layer of loam or channery silt
oam.

This soil is suited to all crops commonly grown in the
two counties. The hazard of erosion is very severe in un-
protected areas. Minimum tillage, contour stripcropping,
and cropping systems that include hay in the cropping
sequence help to control erosion and maintain good tilth
and the content of organic matter. Diversion terraces are
needed in places to divert water from adjacent hillsides.
Capability unit IVe-3.

Shelocta silt loam, 30 to 40 percent slopes (ShE).—This
soil contains more stone fragments than the one described
as representative of the series. Included in mapping were
small areas of Muskingum soils and small areas where
stones or flagstones are on the surface.

The slopes make this soil unsuited to cultivated crops.
It is better suited to pasture than to other uses, and
grasses grow well on it. Good pasture management is
needed to control soil and water losses and maintain fer-
tility. Capability unit VIe-2.

Steep Rock Land

Steep rock land (Sr) consists of very steep, massive, out-
cropping sandstone ledges and vertical sandstone cliffs
10 to 50 feet or more high. Very large boulders have ac-
cumulated at the base of many of the cliffs. This land is
most extensive in the New River gorge, but also is in
narrow bands on mountain ridges throughout the survey
area.

Included with this unit in mapping were areas of the
moderately steep to very steep, very stony Dekalb and
Gilpin soils.

Essentially all of this land is wooded. Most trees are
of low value. Oak and related hardwoods make fair to
good growth on the included areas of the very stony
Dekalb and Gilpin soils. i

This land generally is not suitable for commercial pro-
duction of trees. It is suitable for growing trees non-
commercially, for watershed, and as wildlife habitat. It
also has esthetic value and is useful for landmarks. Capa-
bility unit VIIIs-1.

Strip Mine Spoil

Strip mine spoil (St) consists of areas where coal has been
strip mined. Strip mining has been practiced extensively
throughout the two counties, but mostly in areas of
Dekal%, Gilpin, and Muskingum soils. )

In strip mining operations the soil material and rock
overburden that cover the coal beds are first moved to
one side. During this process, the soil material becomes
mixed with shale, sandstone, and carbonaceous shale
and is deposited on high mounds. These mounds are



26

continuous and generally are on the contour around hill-
sides. A high wall remains on the upper part of the
slope above the coal seam. The last cut, where the coal
has been removed, remains as a channel through the
coal until it is filled by slumping from the high wall
or by material from the last spoil bank.

Some areas have been leveled, filling the channel and
covering the coal face. This regrading has reduced the
slopes on the strips, but a vertical high wall of 20 to
50 feet and a very steep outer slope remain. This outer
slope is usually groughty, stony, and subject to severe
erosion.

Revegetation is often very difficult because of erosion,
low pH values, stoniness, and poor moisture-holding
capacity of the material. Older strips were left to be
revegetated naturally by such species as black birch,
aspen, sumac, and other trees, weeds, and vines. More
recently, adapted trees, shrubs, and grasses and legumes
have been planted on some areas. Because of its varia-
bility, this land is not classified as to land capability.
Tt needs onsite inspection and testing to determine proper
revegetation and stabilization measures.

Summers Series

The Summers series consists of moderately deep, well-
drained soils on broad mountain ridges at elevations
higher than 8,000 feet. These soils formed in acid ma-
terial weathered from sandstone and contain many coarse
fragments. Slopes range from 3 to 10 percent.

In a representative profile in a wooded area the sur-
face layer is loam about 14 inches thick. It is black in
the upper part and very dark grayish brown in the
lower part. The subsoil is about 15 inches thick. The
upper 8 inches is friable, dark-brown channery fine
sandy loam. The lower 7 inches is friable, dark-brown
very channery sandy loam. Below this is friable, yellow-
ish-brown very channery sandy loam that extends to
soft sandstone bedrock at a depth of 33 inches.

Summers soils have moderate to low available mois-
ture capacity and moderately rapid permeability. Nat-
ural fertility is moderate.

These soils are suited to crops, hay, and pasture. Per-
manent pasture does not grow well on these somewhat
droughty soils.

Representative profile of Summers loam, 3 to 10 per-
cent slopes, in a harvested wooded area 114 miles south-
east of Danese on Walnut Ridge, in Fayette County:

AO—1 inch to 0, black, rotted leaves.

Al—0 to 9 inches, black (10YR 2/1) loam; strong, fine,
granular structure; loose; many roots; 15 percent
sandstone fragments; very strongly acid; abrupt,
irregular boundary.

A12—9 to 14 inches, very dark grayish-brown (10YR 3/2)
loam ; moderate, fine, granular structure; very fri-
able; many roots; 20 percent root hole fillings of
dark brown (10YR 2/2); 15 percent sandstone frag-
ments; very strongly acid; clear, wavy boundary.

B2--14 to 22 inches, dark-brown (7.5YR 4/4) channery flne
sandy loam ; weak, fine, subangular blocky structure;
friable; 35 percent sandstone fragments; very
strongly acid; gradual, wavy boundary.

B3—22 to 29 inches, dark-brown (7.5YR 4/4) very channery
sandy loam.; weak, fine, subangular blocky structure;
friable; 60 percent sandstone fragments; very strong-

ly acid; clear, irregular boundary.
C—29 to 33 inches, yellowish-brown (10YR 5/4) very channery
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sandy loam; massive to very weak, flne, subangular

blocky structure; friable; 70 percent sandstone frag-

ments; very strongly acid; clear, irregular boundary.
R—33 inches, soft sandstone.

Depth to bedrock ranges from 20 to 84 inches. Coarse frag-
ments make up more than 85 percent of the profile. The C
horizon is absent in some profiles. Natural reaction is very
strongly acid to strongly acid throughout the profile.

The B horizon ranges from loam to sandy loam and is
commonly channery or very channery. It is dark brown to
dark yellowish brown. Coarse fragments make up 20 to 60
percent of this horizon.

Summers soils are mostly next to the well-drained Dekalb
soils and, to a lesser extent, the well-drained Gilpin soils.
They have a thicker dark-colored surface layer than either
Dekalb or Gilpin soils. They are sandier than Gilpin soils.

Summers loam, 3 to 10 percent slopes (SuB).—This is
the only Summers soil mapped in the survey area. In-
cluded in mapping were small areas where flagstones
or an occasional larger stone is on the surface. Also in-
cluded were small areas of steeper soils, small areas of
soils having a surface layer of fine sandy loam, and small
areas of Dekalb soils.

This Summers soil is suited to most crops grown in
the two counties. In cultivated areas, contour stripcrop-
ping helps to control erosion, limit water losses, and
maintain good tilth and the content of organic matter.
Capability unit ITe-12.

Wharton Series

The Wharton series consists of deep, moderately well
drained soils on smooth ridgetops and benches, commonly
in close proximity to a coal seam. These soils formed
in acid material weathered from clay shale. Slopes range
from 3 to 20 percent.

In a representative profile in an old field the surface
layer is dark grayish-brown silt loam about 9 inches
thick. The subsoil is about 33 inches thick. The upper 6
inches is firm, yellowish-brown silty clay loam. The next
9 inches is firm, plastic and sticky, strong-brown silty
clay. Below this 18 a 5-inch layer of firm, plastic and
sticky, light brownish-gray silty clay mottled with strong
brown. The lower part of the subsoil is firm, slightly
plastic and slightly sticky, light-gray clay. Below the
subsoil is firm, plastic and sticky, light-gray clay mottled
with strong brown.

Wharton soils have high available moisture capacity.
Permeability is slow in the claypan and moderate above
the claypan. Natural fertility is moderate.

These soils are suited to crops, hay, and pasture. Be-
cause of the seasonal high water table, deep-rooted leg-
umes may not last long.

Representative profile of Wharton silt loam, 3 to 10

ercent slopes, in an old field about 2 miles east of
IS)hady Spring, in Raleigh County:

Ap—O0 to 9 inches, dark grayish-brown (10YR 4/2) silt loam;

moderate, fine, granular structure; very friable;
common roots; very strongly acid; clear, wavy
boundary.

B21t—9 to 15 inches, yellowish-brown (10YR 5/6) silty
clay loam; moderate to strong, medium, subangular
blocky structure; firm; common roots; thin, dis-
continuous clay fllms of grayish brown (10YR 5/2)
and dark grayish brown (10YR 4/2); very strongly
acid; clear, wavy boundary.

B22t—15 to 24 inches, strong-brown (7.5YR 5/6) silty clay;
weak, coarse, prismatic structure parting to strong,
coarse, subangular blocky; firm; plastic and sticky;
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thin discontinuous clay fllms of brown (10YR 5/8) ;
very strongly acid; clear, wavy boundary.

B23tg—24 to 29 inches, light brownish-gray (2.5YR 6/2)
silty clay; many, fine, strong-brown (7.5YR 5/8)
mottles; moderate, coarse, subangular blocky struc-
ture; firm; plastic and sticky; thin, discontinuous
clay films of brown (10YR 5/8) ; very strongly acid;
gradual, wavy boundary.

B24tg—29 to 42 inches, light-gray (N 6/0) clay; many, fine,
strong-brown (7.5YR 5/6) mottles; moderate,
coarse, subangular blocky structure; firm; slightly
plastic and slightly sticky; thin, discontinuous clay
films of light brownish gray (2.5Y 6/2); few small
shale fragments of reddish brown (5YR 5/4): very
strongly acid; gradual, wavy boundary.

Cg—42 to 60 inches, light-gray (N 6/0) clay; many, fine,
strong-brown (7.5YR 5/8) mottles; massive to weak,
coarse, subangular blocky structure; firm: plastie
and sticky; thin, discontinuous clay coatings of
dark gray (N 4/0); very strongly acid.

Depth to hedrock is more than 4 feet. Depth to low-
chroma mottles ranges from 16 to 26 inches. Natural reac-
tionmies very strongly acid to extremely acid throughout the
profile.

The upper part of the B horizon ranges from yellowish
brown to strong brown. The solum is generally almost free
of coarse fragments, but in places coarse fragments make
up 10 percent of the solum.

Wharton soils are near the well-drained Gilpin, Musk-
ingum, Rayne, Clymer, and Dekalb soils. They have a more
clayey B horizon and are less well drained than those soils.

Wharton silt loam, 3 to 10 percent slopes (WhB).—
This soil has the profile described as representative of
the series. Included in mapping were small areas of
soils having a channery surface layer, small areas of
soils that are shallower over bedrock than the one de-
fined as representative of the Wharton series, and small
areas of Rayne ‘soils.

This Wharton soil is suited to all crops commonly
grown in the two counties. The hazard of erosion is
moderate in unprotected areas. In cultivated areas, con-
tour stripcropping and cropping systems that include
hay in the cropping sequence help to control erosion
and maintain good tilth and the content of organic mat-
ter. Capability unit ITe-13.

Wharton silt loam, 10 to 20 percent slopes (WhC).—
This soil is generally shallower over bedrock than the
one described as representative of the series. Included
In mapping were other small areas of soils that are
shallower over bedrock than the one defined as repre-
sentative of the Wharton series, and small areas of (il-
pin and Muskingum soils.

This Wharton soil is suited to all crops commonly
grown 1in the two counties. The hazard of erosion is
severe In unprotected areas. In cultivated areas, contour
stripcropping and cropping systems that include hay
in the cropping sequence help to control erosion and
maintain good tilth and the content of organic matter.
Natural drainageways need to be kept in sod. Capability
unit ITTe-18.

Wharton silt loam, 10 to 20 percent slopes, severely
eroded {WhC3).—Erosion has removed most of the original
surface layer from this soil. Gullies are present in places.
This soil is shallower over bedrock than the one de-
scribed as representative of the series. Included in map-
ping were other small areas of soils that are shallower
over bedrock than the one defined as representative of
the series, small areas of soils having a channery surface
layer, and small areas of Gilpin soils.
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This Wharton soil is suited to all crops commonly
grown in the two counties. The hazard of erosion is
severe in unprotected areas. In cultivated areas, mini-
mum tillage, contour stripcropping, and cropping sys-
tems that include hay in the cropping sequence help to
control erosion and maintain good tilth and the content
of organic matter. Diversion terraces are needed in places
to divert water from upper slopes. Natural drainage-
ways need to be kept in sod. Capability unit IVe-9.

Use and Management of the Soils

The dominant problems of use and management do not
differ greatly throughout the two counties. Upland soils
make up most of the acreage. These soils are moderately
deep or deep, and most are moderately steep to very
steep. They are mostly moderate or low in natural fer-
tility. Except for two soils on the flood plains, all un-
treated soils in the two counties need lime for good
growth of most crops. The main concerns of use and
management are controlling erosion and building and
maintaining fertility. In addition, artificial drainage is
needed on some of the wet soils.

In the following pages, the use and management of
the soils are described. First, the grouging of solls ac-
cording to their capability is explained, and the capa-
bility units in Fayette and Raleigh Counties are de-
scribed briefly in an outline. Then, estimated acre yields
are given for the principal crops under two levels of
management. Next are discussions of the use of soils as
woodland, for wildlife, and in engineering. Finally, in-
formation is given about the use of soils for town and
country planning.

For detailed discussion of use and management of the
soils for cropland, pasture, and woodland, the reader
should refer to the descriptions of the mapping units in
the section “Descriptions of the Soils.”

Capability Grouping

The capability classification is a grouping that shows,
in a general way, how suitable soils are for most kinds
of farming. It is a practical grouping based on limita-
tions of the soils, the risk of damage when they are
used, and the way they respond to treatment.

In this system all the kinds of soil are grouped at
three levels, the capability class, the subclass, and the
unit. The eight capability classes in the broadest group-
ing are designated by Roman numerals I through VIII.
In class I are soils that have few limitations, the widest
range of use, and the least risk of damage when they are
used. The soils in the other classes have progressively
greater natural limitations. In class VIII are soils and
landforms so rough, shallow, or otherwise limited that
they do not produce worthwhile yields of crops, forage,
or wood products.

The subclasses indicate major kinds of limitations
within the classes. Within most of the classes there can
be as many as four subclasses. The subeclass is indicated
by adding a small letter, ¢, w, 8, or ¢, to the class nu-
meral, for example, ITe. The letter ¢ shows that the main
limitation is risk of erosion unless close-growing plant
cover is maintained; w means that water in or on the
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soil interferes with plant growth or cultivation (in some
soils the wetness can be partly corrected by artificial
drainage) ; s shows that the soil is limited mainly be-
cause 1t 1s shallow, droughty, or stony; and ¢, used in
only some parts of the country, indicates that the chief
limitation 1s climate that is too cold or too dry.

In class I there are no subclasses, because the soils of
this class have few or no limitations. Class V can con-
tain, at the most, only subclasses w, s, and ¢, because
the soils in it are subject to little or no erosion but have
other limitations that restrict their use largely to pasture,
range, woodland, or wildlife habitat.

Within the subclasses are the capability units, groups
of soils enough alike to be suited to the same crops and
ﬁasture plants, to require similar management, and to

ave similar productivity and other responses to man-
agement. Management of the soils in Fayette and Raleigh
Counties for crop and pasture plants is discussed by map-
ping units in the section “Descriptions of the Soils.”
Capability units are generally identified by numbers
assigned locally, for example, ITe-10 or IIIe-4. These
numbers are not consecutive in Fayette and Raleigh
Counties, because not all of the capability units used in
West Virginia occur in these counties. The soils in each
capability unit have about the same limitations and re-
quire about the same treatment.

Soils are classified in capability classes, subclasses, and
units in accordance with the degree and kind of their
permanent limitations, but without consideration of
major and generally expensive landforming that would
change the slope, depth, or other characteristics of the
soil and without consideration of possible but unlikely
major reclamation projects.

The eight classes in the capability system, and the sub-
classes and units in these counties, are described briefly
in the list that follows. Those desiring more detailed in-
formation about the soils in the capability units should
refer to the section “Descriptions of the Soils.”

Class I.—Soils that have few limitations that restrict
their use.

Unit I-6; Deep, well-drained, nearly level soils
on flood plains; infrequently flooded.

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

Subclass ITe: Gently sloping soils that have mod-
erate risk of erosion and that require protection
if cultivated.

Unit ITe-4: Deep, well-drained, gently sloping
soils that formed in material weathered from
shale, siltstone, and sandstone, and soils that
formed in colluvium weathered from soils
underlain by red and gray shale and siltstone.

Unit ITe-10: Moderately deep, well-drained,
gently sloping soils that formed in acid ma-
terial weathered from shale, siltstone, and
sandstone.

Unit ITe-12: Moderately deep, well-drained,
gently sloping soils that formed in material
weathered from sandstone.

Unit ITe-13: Deep, moderately well drained,
gently sloping soils that have a fragipan or
clayey layer 1in the subsoil.

Subclass IIw: Soils that have slightly impeded

drainage that makes them seasonally wet and that
restricts their use for some crops.

Unit ITw-1: Deep, moderately well drained,
nearly level soils that have a fragipan in the
subsoil.

Unit IIw-6: Deep, well-drained, nearly level
soils on flood plains; occasionally to frequent-
ly flooded.

Unit ITw-7: Deep, moderately well drained,
nearly level soils on flood plains; occasionally
to frequently flooded.

Class ITI.—Soils that have severe limitations that re-
duce the choice of plants, require special conservation
practices, or both. :

Subclass I1Te: Strongly sloping soils that erode if
not protected.

Unit ITIe—4: Deep, well-drained, strongly slop-
ing soils that formed in material weathered
from shale, siltstone, and sandstone, and soils
that formed in colluvium weathered from soils
underlain by red and gray shale and siltstone.

Unit IITe-10: Moderately deep, well-drained,
strongly sloping soils that formed in ma-
terial weathered from gray shale, siltstone,
and sandstone and from red shale and silt-
stone.

Unit IITe~-12: Moderately deep, well-drained,
strongly sloping soils that formed in material
weathered from sandstone.

Unit ITTe-13: Deep, moderately well drained,
strongly sloping soils that have a fragipan or
clayey layer in the subsoil.

Subclass ITIw: Soils seriously limited by excess
water.

Unit IIIw-1: Deep, poorly drained, nearly
level soils on flood plains; occasionally to fre-
quently flooded.

Subclass IIIs: Soils severely limited by droughti-
ness.

Unit IIIs-6:
flood plains.

Class IV.—Soils that have very severe limitations that
restrict the choice of plants, require very careful man-
agement, or both. .

Subclass IVe: Strongly sloping to moderately steep
soils that are subject to severe erosion if not pro-
tected, or that are severely eroded. ’

Unit IVe-3: Moderately deep and deep, well-
drained, strongly sloping and moderately
steep soils that formed in acid material
weathered from gray shale, siltstone, and
sandstone and in colluvium from these soils,
and soils that formed in material weathered
from red shale and siltstone.

Unit IVe-5: Moderately deep, well-drained,
moderately steep soils that formed in ma-
terial weathered from sandstone.

Unit IVe-9: Deep, moderately well drained,
strongly sloping soils that have a clayey layer
in the subsoil.

Subclass IVw: Soils severely limited by excess
water.

Unit TVw-1: Deep, very poorly drained, near-
ly level and gently sloping soils that formed

Gravelly alluvial materials on
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in colluvium weathered from upland soils
underlain by gray shale, siltstone, and sand-
stone.

Unit IVw-5: Deep, poorly drained, mostly
gently sloping soils that formed in colluvium
weathered from upland soils underlain by
gray shale, siltstone, and sandstone.

Class V.—Soils that are not likely to erode but that
have other limitations, impractical to remove with-
out major reclamation, that limit their use largely
to pasture or range, wooded areas, or wildlife habitat.
(None in Fayette and Raleigh Counties.)

Class VI.—Soils that have severe limitations that make
them generally unsuitable for cultivation and that
limit their use largely to pasture or range, wooded
areas, or wildlife habitat.

Subclass VIe: Soils that have a severe hazard of
erosion if not protected, or that are severely
eroded.

Unit VIe~2: Moderately deep and deep, well-
drained, moderately steep and steep soils that
formed in acid material weathered from gray
shale, siltstone, and sandstone and in collu-
vium from these soils, and from soils that
formed in red shale and siltstone.

Subclass VIw: Soils very severely limited by excess
water.

Unit VIw-1: Mostly nearly level soils on flood
plains that are frequently flooded.

Subclass VIs: Soils that are severely limited by stones
on the surface.

Unit VIs-2: Deep and moderately deep, gently
sloping to strongly sloping, very stony soils
on uplands and foot slopes.

Class VII.—So1ls that have very severe limitations that
make them unsuitable for cultivation without major
reclamation and that restrict their use largely to graz-
ing, wooded areas, or wildlife habitat.

Subclass VIIe: Soils: subject to severe erosion if
not protected, or soils that are severely eroded.

Unit VIIe-2: Moderately deep, well-drained,
steep to very steep soils that formed in ma-
terial weathered from gray shale, siltstone,
and sandstone and from red shale and silt-
stone.

Subclass VIIs: Soils that are very severely limited
by stones and slopes.

Unit VIIs2: Moderately deep, well-drained,
very stony soils that formed in material
weathered from gray shale, siltstone, and
sandstone and from red shale and siltstone.

Class VIII.—Land that is unsuitable for the commer-
cial production of crops, for pasture, or for trees, but
is valuable as wildlife habitat and recreational areas.

Subclass VIIIs: Rock or soil material that has
little potential for production of vegetation.

Unit VIIIs-1: Very steep rock land that is
useful mostly for esthetic purposes and for
landmarks.

Estimated Yields

In table 2 are listed estimated yields for the major
grain and forage crops and for permanent pasture
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grown on the soils of Fayette and Raleigh Counties.
Yields are estimated for a 10-year period at two levels
of management and are shown in columns A and B.
Yields in columns A are estimated for the ordinary man-
agement now used by farmers. Those in columns B are
estimated for improved management, including use of
suitable kinds and amounts of fertilizer. New techniques
may increase the average yields to higher than those
shown, but the relative response of the different soils is
not likely to change much.

Known crop yields, where available from farmers or
others, were used to estimate the yield of columns A.
Data from trials made by the West Virginia University
Agricultural Experiment Station on known soils and on
information from farmers who have kept records for crops
on various soils were also used. Where information was
lacking, present yields were estimated and the proper-
ties of the soils were considered.

The estimated yields in columns B are based on the
results from corn trials on the soils in the two counties
and on actual experience by farmers who used improved
management. Where data were lacking, estimates were
made after considering soil properties and local knowl-
edge. These yields represent about what can be expected
from management that is based on present knowledge
and on methods that are practical. The management
needed to .obtain these yields consists of liming to the
pH required for the crop, fertilizing according to need
as determined by soil tests, using good rotations, and
using necessary soil and water conservation practices,
including drainage where necessary. Generally, manure
is not used extensively, except on dairy farms. The
management needed to obtain the yields estimated for
pasture includes the use of enough fertilizer to provide
phosphate and potash where needed and enough lime to
maintain a pH of 6.0 to 6.5. Irrigation was not con-
sidered.

The response to improved management is best on
Ashton and similar soils that are deep and have favor-
able slopes and texture and high available moisture ca-
pacity. On Brinkerton and similar soils that are mod-
erate in natural fertility but have unfavorable physical
properties, the response to improved management is
limited. Under improved management, yields of hay
and pasture increase more than yields of corn and small
grain, because ordinary practices commonly used to pro-
duce corn and small grain are already closer to the im-
proved level of management than those for hay and
pasture.

Use of the Soils for Woodland *

Woodland in the survey area amounts to nearly 668,000
acres, or 83 percent of the total land area. All except
23,000 acres is privately owned, and only 4,600 acres is
noncommercial forest (4). Woodland tracts vary from
small farm woodlots to large corporate ownerships of
several thousand acres. The largest woodland tracts are
in the western one-third of the survey area.

The most common forest types, or natural associations
of tree species, and their percent of the wooded area, are

*Ross H. MELLINGER, woodland conservationist, assisted in
preparing this section.



30

SOIL SURVEY

TasLe 2.—Estimated acre yields of principal crops

[Yields in columns A are those expected under ordinary management; those in columns B are expected under improved management.
Absence of yields indicates crop is not well suited at specified level of management. Soils that are severely limited by steep slopes,
stoniness, or very severe erosion are not suited to crops and do not appear in this table]

Hay
Permanent blue-
Corn Oats grass pasture
Soil Clover- Alfalfa-
grass grass
A B A B A B A B A B
Cow-acre- Cow-acre
Bu. Bu. Bu. Bu. Tons Tons Tons Tons deyst days !
Alluvial land. . e e e e mm e e | oo 60 110
Ashton fine sandy loam._ . __ _ . __________ . __________ 60 135 40 80 2.0 3.5 3.0 5.0 100 160
Atkins silt loam . - . i |aoas 90 |..____ 60 1.0 b 3 0 R I 50 140
Brinkerton silt loam_ . _ o ____ 40 90 25 60 LO| 2.5 |cceaoo|aaoaoe 50 115
Calvin- Gilpin silt loams, 10 to 20 percent slopes?________ 45 80 30 60 1.5 2.7 1.7 3.2 60 125
Calvin-Gilpin silt loams, 20 to 30 percent slopes?.________ 40 70 30 55 1.5 2.2 1.5 3.0 50 110
Calvin-Gilpin silt loams, 20 to 30 percent slopes, severely :
eroded® .o ceem e e | e e mmm e | mmm e e e e e e e e e 40 95
Calvin-Gilpin silt loams, 30 to 40 percent slopes®_ _____ | oo |emcon|ccc e mmcei| oo e e 40 90
Calvin- Gilpin very stony silt loams, 10 to 20 percent slopes 2_| . _ |- | o]oco_foooo |2 S I U, 60 100
Chavies fine sandy loam_____________________________._._ 50 120 40 75 1.5 3.2 2.0 4.2 75 160
Clymer loam, 3 to 10 percent slopes___ . ________ 40 110 35 70 15 3.5 1.7 4.5 60 160
Clymer loam, 10 to 20 percent slopes.-_ . ..o __..__ 35 105 30 65 1.5 3.0 1.5 4.0 50 135
Cookport loam, 2 to 8 percent slopes._ __________________ 35 100 30 65 1.5 3.0 1.5 3.5 60 140
Dekalb fine sandy loam, 3 to 10 percent slopes__.________ 30 75 25 60 1.5 3.0 1.5 3.5 40 115
Dekalb fine sandy loam, 10 to 20 percent slopes__________ 25 70 20 55 1.5 27| 1.5 3.2 35 105
Dekalb channery loam, 20 to 30 percent slopes._____._.____ 20 65 20 50 1.2 2.2 1.2 3.0 30 100
Dekalb channery loam, 30 to 40 percent slopes_ - _ - _|o oo foco oo |emoomo|om oo cecm o emmaa e e oo emmae 30 90
Ernest silt loam, 3 to 10 percent slopes_ . ... _______. 40 100 35 65 1.5 3.0 1.5 3.5 75 150
Ernest silt loam, 10 to 20 percent slopes__________.______ 35 90 35 60 1.5 2.8 1.5 3.2 70 145
Ernest and Shelocta very stony silt loams, 5 to 20 percent
slopes 2. _ e ccccmeeeemememeema e et m e mm e e e e e[ e 60 115
Gilpin silt loam, 3 to 10 percent slopes_ _ _______________._ 40 90 35 65 1.5 3.0 2.0 3.5 60 135
Gilpin silt loam, 10 to 20 percent slopes_ ___________.___._ 40 85 35 60 1.5 2.7 1.7 3.2 60 130
Gilpin silt loam, 10 to 20 percent slopes, severely eroded.. . 30 80 20 55 1.2 2.5 1.5 3.0 50 120
Gilpin silt loam, 20 to 30 percent slopes. - . _.__________ 30 80 25 55 1.2 2.5 1.5 3.0 50 120
Gilpin silt loam, 20 to 30 percent slopes, severely eroded.__ |- .. - _j- -} |ocmoo ||l 45 100
Gilpin silt loam, 30 to 40 percent slopes_ _ _ . . ____{ o |occ e calec e e ce e me e[ 40 100
Gravelly alluvial land______ . __________ . ________ 40 70 35 55 1.0} 2.5 1.5 3.0 50 110
Landes fine sandy loam . _ . _ . cooooo oo __._. 50 130 40 80| 20| 3.5 22| 4.5 80 165
Lickdale silt loam_ _ _ _ _____ |- 80 [—_..__ 50 1.0 2.5 . _____ 40 115
Meckesville silt loam, 3 to 10 percent slopes_____________ 60 110 35 70 2.0 3.2 22 42 80 150
Meckesville silt loam, 10 to 20 percent slopes_ _ . __.____ 55 105 35 65 1.7 3.0 2.0 4.0 70 140
Meckesville very stony silt loam, 10 to 20 percent slopes__ | | o |ccmmoa]maco e ce e 65 120
Monongahela silt loam, 0 to 3 percent slopes_______._____ 30 100 30 65 1.5 30| 27| 35 45 130
Monongahela silt loam, 3 to 10 percent slopes___.________ 35 100 35 65 1.5 3.0 30| 35 50 130
Muskingum silt loam, 10 to 20 percent slopes__ . _________ 45 85 35 60 1.5 271 20} 3.2 70 130
Muskingum silt loam, 10 to 20 percent slopes, severely
eroded. - .o ot eeieeo 40 80 20 55 1.5 2.5 1.7 3.0 60 125
Muskingum silt loam, 20 to 30 percent slopes. . __________ 40 80 25 55 1.5 2.5 1.5 3.0 50 120
Muskingum silt loam, 20 to 30 percent slopes, severely
eroded__________. (PSSR UUNIUU FRRSNSION SISO FUPISpUPH PRPUPRSC FPRPIUPIU PPN PP PR 45 100
Muskingum silt loam, 30 to 40 percent slopes_ . - __ | o |ceoon]eccm e c e 40 95
Philo silt loam . _ .. ___. 50 130 30 80| 17| 35 1.5 4.5 80 160
Pope fine sandy loam_ __ _ . _ . _________________.__.._____ 50 135 35 80 1.7 35 20| 45 70 155
Rayne silt loam, 3 to 10 percent slopes__________________ 45 110 35 75 1.7 3.5 2.0 4.5 60 160
Rayne silt loam, 10 to 20 percent slopes_ .- ______.______ 40 100 30 70 1.5 3.2 1.7 42 55 150
Shelocta silt loam, 10 to 20 percent slopes__ ____.________ 60 110 30 70 2.0 3.5 2.2 4.5 70 160
Shelocta silt loam, 20 to 30 percent slopes_ . _._.._______ 50 100 30 65 1.7 3.0 2.0 4.0 65 150
Shelocta silt loam, 30 to 40 percent slopes_ - _ . - | o e oo fm e 60 130
Summers loam, 3 to 10 percent slopes_ - .- _____._.__ 30 65 20 55 1.2 2.7 1.2 3.2 40 100
Wharton silt loam, 3 to 10 percent slopes.______.._______ 40 90 35 65 1.7 3.0 1.5 3.5 50 135
Wharton silt loam, 10 to 20 percent slopes_____._________ 40 80 35 60 1.2 3.0 1.5 3.5 50 135
Wharton silt loam, 10 to 20 percent slopes, severely eroded. 25 70 20 55 1.0} 2.5 1.0 3.0 45 115

1 Cow-acre-days is a term used to express the carrying capacity of pasture. It is the number of animal units carried per acre multi-
plied by the number of days the pasture is grazed during a single grazing season without injury to the sod. An acre of pasture that pro-
vides 30 days of grazing for two cows has a carrying capacity of 60 cow-acre-days.

2 Yields not significantly different for the two soils in this unit.
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the oak-hickory type, about 78 percent; the maple-
beech-birch type, about 18 percent; other hardwood
types, about 6 percent; and pine types, about 3 percent
(4). Most of the maple-beech-birch type occurs at the
higher elevations north of U.S. Highway No. 60. Christ-
mas trees also are grown in the two counties (fig. 6).

The large acreage of woodland located on very steep
slopes, the favorable climate, and the soils that are suited
to trees indicate that producing wood crop will continue
to be important in the survey area.

Soil properties have a strong influence on occurrence
of tree species, tree growth, and woodland management.
Differences in soil depth and in texture, for example,
cause differences in available moisture capacity and
thereby influence the occurrence of species and the rate
at which trees grow. Other features, such as steepness
of slope, stoniness, rockiness, or a clayey subsoil, also
affect woodland management. Aspect, or the direction in
which a sloping soil faces, can also affect tree growth and
management.

The soils of the survey area are rated for woodland
suitability in table 3. Woodland suitability subclass,
aspect, site index, some of the hazards and limitations
that affect woodland management, and species suita-
bility are shown in the table and explained in the fol-
lowing paragraphs.

On some sloping soils, generally those steeper than 20
percent, site index varies because of aspect. Such soils
are shown in table 8 as “North” or “South” aspects.
North aspects are those that face in any compass
direction clockwise from N. 45° W. to S. 45° E. South
aspects are those that face in any compass direction
clockwise from 8. 45° E. to N. 45° W. Aspects for any
area of sloping land can be determined from the photo-
graphic background of the soil map, from a stereo pair
of plain aerial photos, from a topographic map of the
area, or from compass readings taken on site. Aspect
also affects the occurrence of tree species and some man-
agement hazards.

Site index is shown as a range for the common species
normally found on a given soil and for which yield
information is available. Productivity of soils for forest
trees is measured by site index. The site index is the
average height, in feet, of the dominant and codominant
trees of a species or group of species in a well-stocked
stand at 50 years of age. For example, if the site index
for upland oaks is 70 on a given soil, this means that
the dominant and codominant trees in a stand of oaks
on that soil have an average height of 70 feet when the
trees are 50 years old. By referring to table 4, the reader
can translate these site index ratings into potential
yields of wood for each soil.

Figure 6—Poorly pruned Christmas trees growing on Dekalb channery loam, 20 to 30 percent slopes.
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TABLE 3.—Woodland

Productivity Management concerns
Woodland Erosion
Soil series and map symbols | suitability Aspect . hazard
class Species Site index Equipment Seedling
restrictions mortality
Alluvialland: Ad__.____.___ 8w e Yellow-poplar_._|  75-85 | Slight.._____. Severe_____.. Moderate.....
Upland oaks.___. 65-75
Ashton: AS_ o cooooocaaan ) 7 Yellow-poplar... 95| Slight.__._..._ Slight________ Slight______..
Upland oaks. _. 85+ 8 &
AKINS:  Ateeo oo Iw e Pinoak____.__. 85+ Slight_._..... Severe. . _..._| Severe______.
Brinkerton: Bre--—————-.. xS Upland oaks___. 75-85 | Slight.__.___. Severe_.. ... Severe. . ____.
Calvin-Gilpin:
CaC,CgComm e S Upland oaks___.,  65-75 | Slight.._.___. Slight________ Slight.___...__
CaD, CaD3,CgE._______. 2f North..._..| Upland oaks....| 75-85 | Moderate...__ Moderate_.._. Slight__.____.
2 2 g Yellow-poplar__. 85-95 ° '8
3f South__...- Upland oaks_ ___ 65-75 Moderate_____ Moderate..__. Moderate......
Virginia pine.___. 65-75
Cak, CaE3, CaF, CaF3, | 2f North__.... Upland oaks.._.| 75-85 Severe_______ Severe_ - _..__ Slight__.__...
CgF.
3f South____.. Upland oaks_...| 65-75 Severe____._. Severe._ - _._.- Moderate....._
Virginia pine____| 65-75
Chavies: Cho oo 20 |memeeeao- Yellow-poplar.__| 85-95 Slight________ Slight. ... - Slight.__..._.
Clymer: CIB, CIC....._____ 20 fecceeea- Upland oaks____| 75-85 Slight________ Slight.___.___. Slight_ . __.._.
Cookport: CpB__.__.____.__.. 2w oo Upland oaks____| 70-80 Slight_______. Moderate_ .. Slight___._.___
Dekalb:
DbB .. ... S Upland oaks.__._| 60-70 Slight______.. Slight________ Slight._______
DbC, DsC . _____ S S (R Upland oaks_.._[ 65-75 Slight____.___ Stight.._.______ Stight.____.._.
DeD, DsE_ . _______. 2f North_._____ Upland oaks___._| 75-85 Slight_____.___ Moderate_.___| Slight._______
Yellow-poplar.._| 85-95
3f South__.__. Upland oaks_.__| 65-75 Slight_______. Moderate..._.| Moderate_.___

See footnotes at end of table.
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Management concerns—Continued

Species suitability !

Plant competition

Wilndthlc'iow To favor in existing stands To favor in planting 2 For Christmas trees 3
a7ar
Conifers Hardwoods

Severe.._____ Moderate...___. Slight _____.____ Yellow-poplar, upland Yellow-poplar, white Not suitable.
oaks, black walnut, pine, Virginia pine.
sycamore.

Severe__...__ Moderate_._.___ Slight._.._______ Yellow-poplar, upland Yellow-poplar, black White pine, Scotch pine,
oaks, black walnut, walnut, white pine, Norway spruce.
white ash. Norway spruce.

Severe. ___.__ Severe. ________ Slight to moder- | Pin oak, red maple, syca- | White pine, sycamore. Not suitable.

ate. more.

Severe_ .. ___._ Severe_____.___ Moderate._..____ Yellow-poplar, red oak, | White pine, Virginia Not suitable.
sycamore. pine.

Moderate.._._ Slight__..______ Slight. _._._.___. White pine, Virginia White pine, larch, Vir- White pine, Scotch pine.
pine, yellow-poplar, ginia pine, Norway
red oak, black oak, spruce, black locust.
white oak.

Moderate_ ... _ Slight_.____._._ Slight. _____.____ White pine, Virginia White pine, larch, Vir- White pine, Norway
pine, yellow-poplar, ginia pine, Norway spruce, Scotch pine.
red oak, black oak, spruce, black locust.
white oak.

Slight___._.__ Slight_._____.__ Slight______.__. White pine, Virginia White pine, larch, Vir- White pine, Scotch pine.
pine, yellow-poplar, ginia pine, Norway
red oak, black oak, spruce, black locust.
white oak.

Moderate.__..| Slight__________ Slight..___.____ White pine, Virginia White pine, red pine, Not suitable.
pine, yellow-poplar, Virginia pine, Japa-
red oak, black oak. nese larch, yellow-

poplar, black locust.

Slight...___.. Slight__._______ Slight.._...____ White pine, Virginia White pine, red pine, Not suitable.
pine, yellow-poplar, Virginia pine, Japa-
red oak, black oak. nese larch, black

locust.

Severe. . _____ Severe_._..__.._._ Slight__________ Yellow-poplar, red oak, Yellow-poplar, black White pine, Norway
black walnut, syca- walnut, white pine, spruce, Scotch pine.
more, white ash. Virginia pine, Norway

spruce.

Severe.__.___ Moderate_______ Slight___._____. Yellow-poplar, white Yellow-poplar, black White pine, Norway
ash, red oak, black walnut, white pine, spruce, Scotch pine.
cherry, sugar maple, Virginia pine, Norway
white pine. spruce, red pine.

Severe_______ Moderate....___ Slight.._______._ Yellow-poplar, red oak, White pine, Virginia White pine, Scotch pine.
black cherry, sugar pine.
maple.

Moderate...__ Slight______.___ Slight.__..____. White pine, Virginia White pine, Virginia Norway spruce, Scotch
pine, red oak, black pine, red pine, Japa- pine.
oak. nese larch,

Moderate_.___ Slight._._______. Slight.________. White pine, Virginia White pine, Virginia Norway spruce, Scotch
pine, red oak, black pine, red pine, Japa- pine.
oak. nese larch.

Severe_ ___.__ Moderate.. . -__. Skight.________. White pine, Virginia White pine, red pine, White pine, Norway
pine, yellow-poplar, Virginia pine, Norway spruce, Scotch pine.
red oak, black cherry. spruce, yellow-poplar.

Moderate._...__ Slight...___.____ Slight___._.____ White pine, Virginia White pine, red pine, White pine, Norway

pine, yellow-poplar,
red oak, black cherry.

Virginia pine, Norway
spruce, yellow-poplar.

spruce, Scotch pine.
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TaBLE 3.—Woodland

Productivity Management concerns
Woodland Erosion
Soil series and map symbols | suitability Aspect hazard
class Species Site index Equipment Seedling
restrictions mortality
Dekalb—Continued
DcE, DsF oo . 2f North___.__ Upland oaks.___| 75-85 Moderate_._ .. Severe__._._. Slight._..____
Yellow-poplar...[ 85-95
3f South____.. Upland ocaks.._.| 65-75 Moderate..._.| Severe_ . ._._. Moderate__..__
Ernest:
ErBe e e 2W  |ececeeo-. Yellow-poplar.__[ 85-95 Slight________ Moderate..___| Slight_.______
Upland oaks..._.| 75-85
| G, 2W e ae Yellow-poplar___| 85-95 Moderate..___| Moderate...__| Slight..___...
Upland oaks__._| 75-85
|2 oJ U 2W e Yellow-poplar___ 85-985 Slight . ... Slight_-.._.__ Slight_._____.
ESE e eeeeee e 1r North.__.._. Yellow-poplar._. 95+| Moderate._ .. Moderate_.___} Slight____.___
2r South______ Yellow-poplar.___ 85-95 Moderate_ ... Moderate...._. Stight...__._.
Gilpin:
GIB,GIC,GIC3._.___... 30  |eoo____.__._ Upland oaks..___ 65-75 Slight._____.. Slight________ Slight___..._.
GID,GID3 .. 2r North___._. Upland oaks._. .. 75-85 Slight____.____ Moderate.._ .. Slight______.__
Yellow-poplar___ 85-95
3r South._..__ Upland oaks.._. 65-75 | Slight____.____ Moderate..___| Slight___._____
GIE, GIE3, GIF,GIF3____{ 2r North._..._. Upland oaks____ 75-85 | Moderate_.__._ Severe__...__ Slight.._____.
Yellow-poplar___ 85-95
3r South___.___ Upland oaks__.__| 65-75 | Moderate_____ Severe_...... Slight___.____
Gravelly alluvial land: Gr_._| 3f  |_______._.__ Upland oaks_.__ 65-75 Slight_.___.__ Slight_.______ Moderate_____

See footnotes at end of table.
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Management concerns—Continued Species suitability !
Plant competition
W%‘ndthﬁow To favor in existing stands | To favor in planting 2 For Christmas trees 3
AZAT
Conifers Hardwoods

Severe__._.._ Moderate. .- _. Slight_____..____ White pine, Virginia White pine, red pine, Not suitable.
pine, yellow-poplar, Virginia pine, Japa-
red oak, black cherry, nese larch, yellow-
sugar maple. oplar, black locust.

Moderate..... Slight___.__..__. Slight_ . _______. White pine, Virginia ite pine, red pine, Not suitable.
pine, yellow-poplar, Virginia pine, Japa-
red oak, black cherry, nese larch, yellow-
sugar maple. poplar, black locust.

Severe.___.__. Moderate.....___ Slight. . _____.. White pine, black locust, | White pine, red pine, White pine, Norway
yellow-poplar, red oak, Virginia pine, Japa- spruce, Scotch pine.
black oak, white oak, nese larch, Norway
black cherry. spruce, yellow-poplar,

black locust.

Severe_ . _____ Moderate._.____ Stight____..____ White pine, black locust, | White pine, red pine, White pine, Norway
yellow-poplar, red oak, Virginia pine, Japa- spruce, Scotch pine.
black oak, white oak, nese larch, Norway
black cherry. spruce, yellow-poplar,

black locust.

Severe_ . __.._. Moderate...___. Stight_..___._.. White pine, yellow- White pine, red pine, Not suitable.
poplar, red oak, Virginia pine, Japanese
black oak, sugar larch, Norway spruce,
maple, white ash. yellow-poplar.

Severe_____._. Moderate._._.__ Slight_____.____. White pine, yellow- White pine, red pine, Not suitable.
poplar, red oak, Virginia pine, ? apanese
black oak, sugar larch, Norway spruce,
maple, white ash. yellow-poplar.

Severe_______ Moderate______. Slight_ ... __.._ White pine, yellow- White pine, red gine, Not suitable.
poplar, red oak, Virginia pine, Japanese
black oak, sugar larch, Norway spruce,
maple, white ash. yellow-poplar.

Moderate_.___ Slight. . __._.____ Slight__________ White pine, Virginia, White pine, red pine, White pine, Norway
pine, yellow-poplar, Virginia pine, Japanese spruce, Scotch pine.
red oak, black oak, larch, Norway spruce,
black cherry, sugar yellow-poplar, black
maple. locust.

Severe.._____ Moderate..__.._ Slight_.___.____ White pine, Virginia White pine, red pine, White pine, Norway
pine, yelfow-poplar, Virginia pine, Japanese spruce, Scotch pine.
red oak, black oak, larch, Norway spruce,
black cherry, sugar ellow-poplar, black
maple. ocust.

Moderate__.__ Slight__________ Slight_.________ White pine, Virginia White pine, red pine, White pine, Norway
pine, yellow-poplar, Virginia pine, Japanese spruce, Scotch pine.
red oak, black oak, larch, Norway spruce,
black cherry, sugar yellow-poplar, black
maple. locust.

Severe__.__._. Moderate___._.. Slight_.._______. White pine, Virginia White pine, red pine, Not suitable.
pine, yellow-poplar, Virginia pine, Jap-
red oak, black oak, anese larch, yellow-
blacli: cherry, sugar poplar, black locust.
maple.

Moderate__._. Slight__________ Slight_____._.__ White pine, Virginia White pine, red pine, Not suitable.
pine, yellow-poplar, Virginia pine, Jap-
red oak, black cherry, anese larch, yellow-
sugar maple. poplar, black locust.

Moderate.__.__ Slight__ .. _._.___ Slight_____.____ Red oak, sycamore, White pine, Virginia Not suitable.
white ash. pine.
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Productivity Management concerns
Woodland Erosion
Soil series and map symbols | suitability Aspect hazard
class Species Site index Equipment Seedling
restrictions mortality
Landes: la.____ __coeooo-- lo  |ocoooo_.__ Yellow-poplar__. 95+| Slight._._..___ Slight_...____ Slight________
Lickdale: Lleoeocoommoucan-- lw | Pin oak__._____ 954| Slight.___..__ Severe...__._. Severe_._..____
Made land: Ma.
Too variable to be rated.
Meckesville:
McB, McC, MdC...._ ... lo |occmoea-. Yellow-poplar___ 95| Slight________ Slight____.... Slight.___..._
Upland oaks___. 954
MdE._ .. ir North._____ Yellow-poplar. __ 95+4-| Moderate_____ Moderate__.._ Slight..__....
Upland oaks____ 85+
2r South______ Upland ocaks___. 75-85 Moderate_____ Moderate._..__ Slight________
Yellow-poplar.__ 85-95
Mine dump: Me.
Too variable to be
rated.
Monongahela: MgA, MgB___| 3w |.____.__.___ Upland oaks____ 65-75 Slight________ Moderate._.__. Slight_ . _.._._
Muskingum:
MkC, MkC3____._______ 1o T Upland oaks____ 65-75 | Slight_.____.. Slight._______ Slight_.______
MkD, MkD3, MnE___.__ 2r North__.___ Yellow-poplar.__ 85-95 | Slight_______. Moderate.__.._ Slight_______.
Upland oaks___. 75-85
3r South__._.. Upland oaks___. 65-75 Slight_ . _._.__ Moderate..__. Slight._._._._
MKE, MkE3, MkF, MnF_| 2r North______ Yellow-poplar___ 85-95 Moderate..._.| Severe___..__ Slight______.__
Upland oaks___. 75-85
3r South_.____ Upland oaks____| 65-75 | Moderate_____| Severe._.._._. Slight_.______
Philo: Pho_._ ... D 2 Yellow-poplar.... 954 Stight_______. Moderate_._._| Slight__.______
Pope: Po_._ . ____... 20 eoe_. Yellow-poplar..__ 85-95 | Slight________ Slight.__.____ Slight_.__._..

See footnotes at end of table.
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Management concerns—Continued

Species suitability !

Plant competition

Wi}:xdthx(‘iow To favor in existing stands To favor in planting 2 For Christmas trees 3
azar
Conifers Hardwoods

Severe_._.___. Severe_________ Slight_ __._..____ Yellow-poplar, red oak, Black walnut, yellow- White pine, Norway
white ash, black poplar, black locust, spruce, Scotch pine.
walnut, black locust. white pine, Virginia

pine, Japanese larch,
Norway spruce.

Severe_.__.___ Severe_________ Slight to Pin oak, sycamore, red White pine, sycamore..__| Not suitable.

moderate. maple, silver maple.

Severe___..__ Moderate._.___. Slight__________ Yellow-poplar, black White pine, red pine, White pine, Norway
walnut, white ash, red Norway spruce, spruce, Scotch pine.
oak, white pine, black yellow-poplar, black
locust. walnut.

Severe. . ... Moderate_....-_ Slight___.______ Yellow-poplar, black White pine, red pine, Not suitable.
walnut, white ash, red Norway spruce,
oak, white pine, black yellow-poplar, black
locust. walnut.

Severe. ___.___ Moderate_ ... __ Slight...__.__.. Yellow-poplar, black White pine, red pine, Not suitable.
walnut, white ash, red Norway spruce,
oak, white pine, black yellow-poplar, black
locust. walnut.

Moderate_____ Slight___.______ Slight_.._______ Yellow-poplar, white White pine, Virginia White pine, Norway
ash, red oak, white ine, Japanese larch, spruce, Scotch pine.
pine, Virginia pine. orway spruce.

Moderate__.__ Slight___.._.___ Slight.____...._ Yellow-poplar, white White pine, Virginia White pine, Norway
ash, red oak, black ine, Japanese larch, spruce, Scotch pine.
oak, white pine, orway spruce.

Virginia pine.

Severe_._____ Moderate...___. Slight__________ Yellow-poplar, white White pine, Virginia White pine, Norway
ash, red oak, black ine, Japanese larch, spruce, Scotch pine.
oak, white pine, black orway spruce, black
walnut. walnut.

Moderate_-__. Slight__________ Slight. ... Yellow-poplar, white White pine, Virginia White pine, Norway
ash, red oak, black ine, Japanese larch, spruce, Scotch pine.
oak, white pine, black orway spruce, black
walnut. walnut.

Severe._......| Moderate_.__.__ Slight_.________ Yellow-poplar, white White pine, Virginia Not suitable.
ash, red oak, black pine, Japanese larch,
oak, white pine, black Norway spruce,
walnut. yellow-poplar, black

cherry, black locust.

Moderate..___ Slight__________ Slight_._______.. Yellow-poplar, white White pine, Virginia Not suitable.
ash, red oak, black pine, Japanese larch,
oak, white pine, black Norway spruce,
walnut. yellow-poplar, black

cherry, black locust.
Severe___.___ Moderate____-_. Slight_.________ Yellow-poplar, red oak, Black locust, white pine, | White pine, Norway
white ash, sycamore. Virginia pine, Japanese spruce, Scotch pine.
larch, Norway spruce,
yellow-poplar.
Severe. . ._._. Moderate___.___ Slight______._.__ Yellow-poplar, red oak, Black locust, white pine, | White pine, Norway

white ash, sycamore.

Virginia pine, Japanese
larch, Norway spruce,
yellow-poplar, black
walnut, red pine.

spruce, Scotch pine.
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TasBLE 3.—Woodland

Productivity Management concerns
Woodland Erosion
Soil series and map symbols | suitability Aspect hazard
class Species Site index Equipment Seedling
restrictions mortality
Rayne: RaB, RaC.________. 20 |eecceooooooo Yellow-poplar___ 85-95 Slight________ Slight._._.__. Slight.______.
Shelocta: .
ShC - o e lo  Joaooaoo__.- Yellow-poplar__. 95+4- | Slight________ Slight.______. Slight..______
ShD, ShE. oo _. 1r North___.__ Yellow-poplar.__._ 95+ | Moderate...__| Moderate.___. Slight________
2r South_..__.__ Upland oaks..._| 75-85 Moderate____. Moderate._ . __ Slight_______.
Steep rock land: Sro_.._._____ 3x, 4%, |- _____. Upland oaks____| 50-70 Slight________ Severe. . __._. Moderate to
5x severe.
Strip mine spoil: St.
Too variable to be
rated.
Summers: SuB._.. .. ._____ 30  emmmmemeao- Upland oaks_._.| 60-70 Slight____.___ Slight..___... Slight.._.__..
Wharton: WhB, WhC, | 2w oo oC Upland oaks__._.| 70-80 Slight_____._. Slight._.___._ Slight .. _____.
WhC3.

1 Species most commonly preferred. They are not listed in order of preference.
2 Red pine should be limited to elevations of more than 2,000 feet, and Virginia pine of less than 2,500 feet.
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Management concerns—Continued

Species suitability !

Plant competition

Windthrow To favor in existing stands To favor in planting ? For Christmas trees 2
hazard
Conifers Hardwoods

Severe.....__ Moderate_____ Slight_______.._ Yellow-poplar, black Yellow-poplar, black White pine, Norway
walnut, red oak, black walnut, white pine, spruce, Scoteh pine.
oak, black cherry, Virginia pine, red pine,
white pine. Norway spruce.

Severe_ . ____. Moderate_ _ . - Slight . ._..____ Yellow-poplar, black Yellow-poplar, black White pine, Norway
walnut, red oak, white walnut, white pine, spruce, Scotch pine.
ash, sugar maple. Virginia pine, Norway

spruce.

Severe__.____ Moderate.___. Slight.. . _._._... Yellow-poplar, black Yellow-poplar, black White pine, Norway
walnut, red oak, black walnut, white pine, spruce, Scotch pine.
oak, sugar maple, Virginia pine, Norway
black locust. spruce.

Moderate.____ Slight________ Slight__________ Yellow-poplar, black Yellow-poplar, black White pine, Norway
walnut, red oak, black walnut, white pine, spruce, Scotch pine.
oak, sugar maple, Virginia pine, Norway
black locust. spruce.

Slight________ Slight________ Slight to Oaks, black locust, No species suitable. _____ Not suitable.

severe. white pine.

Moderate..._. Slight.._._.___ Stight..________ Red oak, black oak, ‘White pine, Virginia White pine, Scotch pine.
white ash, sugar pine, red pine,
maple, black cherry, Japanese larch.
white pine.

Severe.______ Moderate Slight___.__..__ Yellow-poplar, red oak, White pine, Virginia White pine, Norway
black oak, black ine, Japanese larch, spruce, Scotch pine.
cherry, sugar maple, orway spruce,
black walnut. yellow-poplar.

3 Species are indicated only on those mapping units suitable for managed plantations of Christmas trees.
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TaBLE 4.—Y7%elds per acre from upland oaks, yellow—lpoplar,
and Virginia pine in even-aged, fully stocked natural stands

[Compiled from USDA Tech. Buls. 560 and 356 and SE. Forest

Exp. Sta. Paper 124 (11, 8, 9). Dashes indicate that the in-
formation does not apply or was not available]

Site index | Age Upland oaks Yellow-poplar | Virginia
pine
Bd. ft.t Cords 2 Bd. ft3 Cords 4 Cords 8

50 30 350 6.4 | |eeoeoaa- $11. 0

40 | 1,400 12.8 { o feeoaaal $15.6

50 [ 3,250 18. 8 (ool ©17.8

70 | 8,150 20, 5 |o e fecaaaee

60 30 850 10.4 | 1,000 9.6 19. 2

40 | 3,200 18.6 | 2,650 15. 5 26. 9

50 | 6,300 32.9 | 5 600 21.3 31. 4

70 | 12, 800 38 7 [ccccci e

70 30 1,750 14.9 | 2,650 15,1 33.1

40 | 5,500 24.6 | 6,780 23. 2 46. 3

50 [ 9,750 33.3 | 11, 400 31.3 54.0

70 | 17,700 47. 4 | |eceeceeeaeeas

80 30 | 3,350 19.9 | 5,500 20. 8 56. 7

40 | 8,600 30.7 | 11,230 31.2 76.9

50 | 18, 600 40.6 | 17, 620 41. 3 92. 9

70 | 23, 100 56,1 oo fee e

90 30 [acoe oo 8, 710 26.6 |--_-.-__

40 |- feeeoooao 16, 300 39.0 |-coooo--

50 oo 24, 400 5.9 |-_.__

(V1 PSRN PP R FDISURN (PR

100 E 1 P F, 17, 150 324 |.._____.

40 |ooo o feeeeoooo 21, 790 47.3 (. ____

?8 ________________ 32, 150 61.7 ________

1 According to International rule, 3§ inch, for stems to a top
diameter of 5 inches inside bark.

2 Unpeeled volume in standard cords of merchantable stems to
top diameter of 4 inches outside bark.

3 According to International rule, 4§ inch, for stems to a top
diameter of 6 inches inside bark.

4+ Peeled volume in standard cords of all trees 5 inches or more in
diameter breast high and to a top diameter of 6 inches inside bark.

5 Unpeeled volume in standard cords of all stems 4 inches or more
in diameter breast high and to a top diameter of 4 inches outside
bark. Computed from cubic-foot values for 100 percent density
stands using a converting factor of 85 cubic feet per standard cord.

8 Extrapolated from values for site indexes 55 through 80.

The soils of the area have been evaluated according
to a nationwide system put into effect by woodland con-
servationists and soil scientists of the Soil Conserva-
tion Service. In this system, mapping units are placed
in woodland suitability classes according to-their poten-
tial productivity for a tree species or group of tree
species. They are put into subclasses according to se-
lected soil properties or characteristics that can restrict
woodland management operations.

The woodland suitability classes defining a range of
site index indicate potential soil productivity. Within
the Northeast Region, which includes the State of West
Virginia, six woodland suitability classes are estab-
lished.

Woodland suitability classes are designated by Arabic
numerals 1 through 6. Class 1 is potentially the highest
in productivity, followed consecutively by classes 2, 3,

SOIL SURVEY

4, and so on, to include the entire site-index range of
each species or forest type. Only classes 1 through 5
occur in the survey area.

The site index for those classes is as follows:

Class 1, 85+ for upland oaks; 95+ for yellow-pop-

lar.

Class 2, 75 to 85 for upland oaks; 85 to 95 for yel-
low-poplar.

Class 3, 65 to 75 for upland oaks; 75 to 85 for yel-
low-poplar.

Class 4, 55 to 65 for upland oaks; 55 to 65 for Vir-
ginia pine.

Class 5, 45 to 55+ for upland oaks.

The subclasses are designated by adding a small letter
o, w, t, d,.c, s, {, 7, or o, to the class numeral, for ex-
ample, 3x. The letter 2 indicates that the soils have re-
strictions or limitations because of stoniness or rocki-
ness; w indicates excessive wetness; ¢ indicates toxic
substances; ¢ indicates restricted rooting depth; ¢ indi-
cates restrictions or limitations because of clay in the
upper part of the soil profile; s indicates dry, sandy
soils; f indicates limitations that result from large
amounts of coarse fragments in the soil profile; » indi-
cates limitations of steepness of slope only; and o indi-
cates soils that have no significant restrictions or limi-
tations for woodland use and management. Some kinds
of soils may have more than one subclass characteristic.
Priority in placing each kind of soil into a subclass is in
the order tlll)at the subclass characteristics .are listed in
the first sentence of this paragraph. None of the soils
in the area have been assigned to subclasses &, ¢, s, or ¢.

Following are explanations of the terms used in the
headings in table 8.

E'rosion hazard refers to the soil erosion that may
occur following cutting operations and where the soil
is exposed along roads, skid trails, fire lanes, and log
decking areas. félope and texture of the soil are the
main features considered for this rating. The hazard of
erosion is slight if potential erosion is unimportant. It
is moderate if some attention, such as diversion of water,
is needed to prevent accelerated erosion. It is severe if
intensive treatment is needed to control soil losses. In-
tensive treatment is the special care that must be taken
in locating and building roads and skid trails, in di-
verting water during and after logging, and, in some
places, in seeding grasses.

Equipment restrictions refers to trafficability of the
soil.” The ratings given indicate the degree to which
the soil and its topographic features restrict the use of
equipment commonly used in tree harvesting or cul-
tural work. Soil wetness, size and amount of stones,
clayey subsoil, and slope are the main causes of equip-
ment restrictions. The restriction is slight if there is
little or no limitation on the kind of equipment or the
time of year equipment is used and if slopes are gen-
erally less than 20 percent. The restriction is moderate
if the use of equipment is limited for less than 3 months
a year by soil wetness and if slopes generally range from
20 to 40 percent. It is severe if the use of equipment is
limited for more than 3 months a year by soil wetness,
if there are large and numerous stones, or if slopes ex-
ceed 40 percent.

Seedling mortality refers to the expected degree of
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failure for natural seedlings or planting stock as in-
fluenced by kind of soil, degree of erosion, or other site
factors, but not by plant competition. Excessive wetness
or droughtiness are the main factors considered in this
rating. A rating of slight means that expected mortality
is less than 25 percent; moderate means that expected
mortality is between 25 and 50 percent; and severe means
that expected mortality is more than 50 percent.

Plant competition is the invasion or growth of un-
desirable plants when openings are made in the canopy.
In Raleigh and Fayette Counties, plant competition is
generally more severe for pines than for hardwoods.
A rating of slight means that competition does not pre-
vent adequate natural regeneration of desirable species;
moderate means that competition delays but does not
prevent natural or artificial regeneration; and sewere
means that competition prevents such regeneration un-
less intensive site preparation and maintenance, such as
weeding, is employed. Plant competition normally in-
creases with increasing productivity and wetness of soils.

Windthrow hazard is evaluated by considering soil
characteristics that control development of tree roots and
therefore affect how firmly trees stand against wind.
Depth to bedrock or other root-restricting layers are
considered for this hazard. A rating of slight means
that there are no special problems. A rating of mod-
erate _means that root development is adequate for
stability, except during periods of excessive soll wetness
or periods of strong wind velocity; and severe means
that the depth to which tree roots extend does not give
adequate stability and that individual trees are easily
blown over during periods of higher than average wind
velocity.

Species suitability refers to commercially important
s;l)eclqs (1) to favor in existing stands; (2) to favor in
planting; and (8) suitable for Christmas trees. The spe-
cies' are not listed in order of priority.

Use of the Soils for Wildlife ®

Fayette and Raleigh Counties have a good number of
native wildlife species because the counties have a favor-
able range of climate and soils. Because more than four-
fifths of the survey area is wooded, woodland types of
wildlife are most common. These species include ruffed
grouse, squirrel, white-tailed deer, raccoon, and gray fox.
Rabbit, squirrel, woodchuck, red fex, a few quail, and a
few mourning dove inhabit the limited farming areas.
Ducks and other wetland wildlife are not numerous, but
woodcock frequent the larger areas of wet soils. Because
the area of open land is small and the quantity of wildlife
fairly high, the demand for areas developed primarily
for wildlife habitat is increasing.

This section contains information on how various char-
acteristics of the soils of Fayette and Raleigh Counties
relate to a number of elements of habitat for native wild-
life. The method of rating soils and the uses of the re-
sulting information are discussed. The soil and wildlife
habitat relationships are shown in table 5, together with
tabulation of broad relationships with open-land, wood-
land, and wetland wildlife types.

®'WiLLiam J. MELvIN, field biologist, Soil Conservation Service,
assisted in preparing this subseection.

The kinds and abundance of most wildlife species in
an area depend largely on the presence and adequate dis-
tribution of food, shelter, and water. Various kinds of
habitat elements are required to serve these needs
throughout the year. The absence, inadequacy, or inac-
cessibility of any one of these important elements may
fpfsult in scarcity or absence of a particular kind of wild-
ife.

Many of the habitat needs of wildlife are i)rovided by
various kinds of vegetation and by suitable watering
places. Soil characteristics influence the adaptability,
growth, and productivity of plants. Theﬂ also have an ef-
fect on the distribution of water and the kinds of watering
places serving wildlife. Knowledge of such relationships
aids in managing both vegetation and water. Plant man-
agement for wildlife is achieved by planting, inducing
natural establishment. manipulating existing vegetation,
or by combination of such measures. Water management
involves creating or improving water areas and water
supplies.

ot rated in table 5 are such other important wildlife
habitat elements as ponds of the impoundment type. For
information about uses and limitations of the soils for
these and for access roads, buildings, and other structures
needed in developing areas for wildlife habitat, refer to
the section “Engineering Uses of the Soils” and the sec-
tion “Use of the Soils for Town and Country Planning.”

Knowledge about individual wildlife species and their
habitat requirements is needed for effective use of soil
wildlife interpretations. The techniques for determining
existing kinds, amounts, distribution, and quality of wild-
life habitats can be found in wildlife journals, textbooks,
and other publications. .

Information in this section can be used to aid in—

1. Broad-scale wildlife land-use planning, such as
for parks, wildlife refuges, nature study areas,
and recreational developments. ) .

2. Selecting better suited soils for creating, 1m-
proving, or maintaining the various kinds of
wildlife habitat elements.

3. Determining the relative degree of management
intensity required to attain satisfactory results.

4. Eliminating sites on which it is difficult or not
feasible to attempt habitat management.

5. Determining areas desirable for habitat preser-
vation and those suitable for acquisition, as wild-
life habitat.

The soil-wildlife interpretations are only guides, for
detailed planning and application must be supplemented
by onsite investigation. No attempt is made to relate in-
dividual kinds of wildlife to the soils. Not considered are
present land use, size of areas, economic values, existin
vegetation, the relationships of one soil to another, an
the mobile nature of wildlife. . .

In table 5 the soils of Fayette and Raleigh Counties
are rated on their relative suitability for the creation,
improvement, or maintenance of seven elements and three
kinds of wildlife habitat (7). These ratings are based on
limitations imposed by the characteristics or behavior of
the soils. Four levels of suitability are recognized—well
suited, suited, poorly suited, and unsuited. Particular soil
properties commonly impose different degrees of limita-
tion on different habitat elements. For example, the
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TaABLE 5.—Suitability of the soils for elements

Elements of wildlife habitat
Soil series and map symbols
Grain and Grasses and Wild herbaceous Hardwood woody
seed crops legumes upland plants plants
Alluvial land: Ad.
Too variable to be rated.
Ashton: AS._ oo cmeececeeaeo Well suited_.__.____ Well suited_.._..... Well suited_ _______. Well suited. ________
Atking: At oo cmemeoeooos Poorly suited- - __.__ Suited. . ... ____.. Suited- - - .. Well suited. ________
Brinkerton: Br__ o= Poorly suited___.___ Poorly suited_ .. ____ Suited__ __________._ Suited_ . - ____.____
Calvin-Gilpin:
AC o e Suited- - - __._____ Suited. .. _______.._ Suited_ _______.__.__.. Suited_ . ___________
CaD . e eeeeen Poorly suited_ - .. __ Suited. - ______._.___ Suited. ... _._______ Suited_ __ __________
CaD3, CaE, CgC, LgE_ . _________ Unsuited-___.__.____ Poorly suited. .. __._ Suited_ ... _...___. Suited_ ____________
CaE3, CaF, CaF3, CgF____________ Unsuited____. ______ Unsuited. . __.._____ Suited___ __________ Suited__ - _.___.____.
Chavies: Choocooo oo Well suited-________ Well suited_ ___._.__ Well suited____.__ --| Well suited________.
Clymer: CIB, CIC. o ceeoaa- Suited_____________ Well suited.____.___ Well suited.________ Well suited-__.____.
Cookport: CpB_ ... Suited_____________ Well suited. ____.___ Well suited.__..____ Well suited. _.___._.
Dekalb:
DbB, DbC o e Suited .. . . _._._.__ Suited_ _ .. ____._... Suited ... ... _..___. Suited_ _ _ .o _._.__
DeD oo Poorly suited. - _.___ Suited__ ____._____._ Suited_ _ ... __._.__. Suited. . _..___.___.
DCE oo e Unsuited-__________ Poorly suited. . __... Suited_ .. _________ Suited_ .. _._.___._.
Dekalb and Gilpin:
DsC, DsE oo Unsuited_ .. _._.____ Poorly suited_ - .____ Suited. . _______.____ Suited_ - ___________
DSF o e Unsuited_ ... _._.___ Unsuited_.___.__._._. Suited_ . ... ___.___ Suited_ ... _______._.
Ernest: ErB, ErCo o o__ Suited. - . ________ Well suited_. ________ Well suited .. ....__-_ Well suited . .__._._.
Ernest and Shelocta: EsC, EsE__..__.____ Unsuited_._._.______ Poorly suited. ____._ Well suited - ._______ Well suited. ________
Gilpin:
GIB, GIC e Suited. .. ______._. Well suited________. Well suited . _______. Suited.. .. o _____
GIC3, GID e Poorly suited_ . . ____ Suited. . __________. Well suited .. ...~ Suited . - _ . _.______
GID3, GIE e e oo Unsuited. . _....__. Poorly suited.. .. __.. Well suited. . ._____ Suited . .. .o __
GIE3, GIF, GIF3 oo Unsuited. _____.____ Unsuited. .. _._____. Well suited .. ... Suited_ - _ .. _.__.___
Gravelly alluvial land: Gr.
Too variable to be rated.
Landes: La._ .o .. Suited_ . _______... Well suited_ ______.. Well suited__._.____ Well suited. _. .. __
Lickdale: Leo oo imi. Unsuited-_________. Poorly suited- .. ___. Poorly suited-______ Well suited. - .. ____
Made land: Ma.
Too variable to be rated.
Meckesville:
McB, McCo oo Suited. . ... __.______ Well suited_ __.___._. Well suited. .._.___. Well suited____.____
MdC, MdE. ... Unsuited...._..._. Poorly suited_ - _____ Well suited_ ___.____ Well suited_-__.__..
Mine dump: Me.
Too variable to be rated.
Monongahela:
MgA_ o _____ Suited. - ... _._._... Well suited_________ Well suited_______..._ Well suited . _ ... ___
MgB o eeoas Suited____________._ Well suited________. Well suited_ _ ... __._ Well suited. ________
Muskingum
MKC . e Suited_ __ _______._. Suited_ ____________ Well suited____._... Suited- - - - _______
MkC3, MkD_ . . —-_| Poorly suited_ __.___ Suited_ - _. ____.._. Well suited._.______ Suited. . .. _.______
MkD3, MKE, MnE_ ... __._.___ Unsuited__.__._____ Poorly suited__ _..__ Well suited.__._____ Suited. .- ... _-_---

MkKE3, MkF, MnF_____ . __..._. Unsuited_____._.._.. Unsuited. . ___.__.._ Well suited__._____. Suited. ... _____.
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of wildlife habitat and kinds of wildlife

43

Elements of wildlife habitat—Continued

Kinds of wildlife

Coniferous woody Wetland food and Shallow-water Open-land Woodland Wetland
plants cover plants developments wildlife wildlife wildlife

Poorly suited.__.__. Unsuited._.___._____. Unsuited_ __________ Well suited.__.___.._ Well suited. . __...._ Unsuited.
Suited_ . ________.___ Suited_ .. _________ Suited . _ .. ____.___ Suited. . __._.______ Well suited.____.___ Suited.
Suited_______.__.__ Poorly suited. . .____ Unsuited. __________ Poorly suited. __.___ Suited_ __ . _____..__ Unsuited.
Suited. - ____.______ Unsuited___________ Unsuited. __._._.___ Suited_ . _._________ Suited. __.____..._.. Unsuited.
Suited_ _____.______ Unsuited. __________ Unsuited. ___.______ Suited_ ____________ Suited. .. _____.... Unsuited.
Suited. .. ... __.._ Unsuited. _._______.. Unsuited_ __________ Poorly suited_ ______ Suited_____________ Unsuited.
Suited_ - ___________ Unsuited_________.. Unsuited___________ Poorly suited___..__ Poorly suited_______ Unsuited.
Poorly suited_ ______ Unsuited_________._ Unsuited________.___ Well suited . ________ Well suited._._.____ Unsuited.
Poorly suited..______ Unsuited___________ Unsuited_._.____.___ Well suited.________ Well suited_ ________ Unsuited.
Poorly suited. . .____ Unsuited__________._ Unsuited_ ... ... ___ Well suited. ________ Well suited._ ______._ Unsuited.
Suited-_ .. _____.___ Unsuited_________.. Unsuited. __..__.___ Suited. - ... ____ Suited_ ____________ Unsuited.
SuitedZ . ______._. Unsuited._.________ Unsuited. _______.___ Suited_ __ . ___.____ Suited. . ______...._ Unsuited.
Suited_. ... _______ Unsuited.._.______. Unsuited. . _________ Poorly suited_ ______ Suited_ _ __ . .__._____ Unsuited.
Suited. .. ___.._. Unsuited. _________. Unsuited. .. __.._____ Poorly suited_______ Suited. .. .___...._. Unsuited.
Suited. .. ______._. Unsuited. . ..___.... Unsuited. __________ Poorly suited. .. _.__ Poorly suited . ______ Unsuited.
Poorly suited_. . _____ Unsuited___________ Unsuited. . ________ Well suited_ ________ Well suited. _.___.__ Unsuited.
Poorly suited______. Unsuited__________._ Unsuited____.______ Poorly suited___.___ Suited________.___. Unsuited.
Suited_ - ____.__.__._. Unsuited_. .. ....... Unsuited_ .. ________ Suited_ ____________ Suited___ . _.__..._ Unsuited.
Suited_ __._.__._____ Unsuited________.___ Unsuited._ .. ___.___ Suited. __ . ____._____ Suited_ _ . _______..._ Unsuited.
Suited. . ___________ Unsuited.________.__ Unsuited. .. _._..___ Poorly suited_. ______ Suited_ ___.________ Unsuited.
Suited_ ___________. Unsuited._ __________ Unsuited. .. _.______ Poorly suited_______| Poorly suited _.._.._. Unsuited.
Poorly suited._. _____. Unsuited. ... ..._.. Unsuited_.._._.___._ Well suited . ________ Well suited .. __.___ Unsuited.
Well suited_ ________ Well suited.________ Well suited_.___._.. Poorly suited. ..____ Well suited_________ Well suited.
Poorly suited_ _____. Unsuited___________ Unsuited___.__.____ Well suited. ________ Well suited . ______.. Unsuited.
Poorly suited_ ___.__ Unsuited__.________ Unsuited_ _______.___ Poorly suited_____.. Suited_ . ___._.__... Unsuited.
Poorly suited_______ Poorly suited_ . _.___ Poorly suited___.___ Well suited_ ________ Well suited_ ________ Poorly suited.
Poorly suited .. _____ Unsuited___________ Unsuited___________ Well suited_ ________ Well suited_._______ Unsuited.
Suited_ .. _._____... Unsuited_ _.__.._._. Unsuited. __________ Suited_ .. _______.___ Suited__ ____.______ Unsuited.
Suited.. ... ___.__._. Unsuited___....__.. Unsuited. . ____.____ Suited_ . _________.__ Suited . _ . _ ... _____ Unsuited.
Suited_____________ Unsuited.________.. Unsuited_ . .- ....___ Poorly suited._ . ___.. Suited . . _ .. ________ Unsuited.
Suited_____________ Unsuited-__________ Unsuited._ . ......___ Poorly suited . _ __ ... Poorly suited. ______ Unsuited.
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TaBLE 5.—Suitability of the soils for elements

Soil series and map symbols

Elements of wildlife habitat

Grain and
seed crops

Hardwood woody
plants

Pope: Po. e

Rayne:
Shelocta:
C

Steep rock land: Sr.
Too variable to be rated.

Strip mine spoil: St.
Too variable to be rated.

Summers: SuB__ ..
Wharton:
WhB, WhC_ oo

Poorly suited._ -
Unsuited._--__

Grasses and Wild herbaceous
legumes upland plants
_____ Well suited_________.j Well suited._._._.__
_____ Well suited________._| Well suited_ ________
_____ Well suited.____._._| Well suited_________
_____ Well suited_________| Well suited___._____
_____ Suited____._______.| Well suited_________
_____ Suited_ . _________._._| Well suited_____.__.__
_____ Suited_____________| Suited....__________
_____ Well suited_________| Well suited_________
_____ Suited________._.____| Well suited_________

Well suited .. _______
Well suited_________
Well suited_________
Well suited_________

Well suited_________
Well suited_._____..

Suited. . _._________

Well suited___ ... ___
Well suited___....__
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of wildlife habitat and kinds of wildlife—Continued

Elements of wildlife habitat—Continued Kinds of wildlife
Coniferous woody Wetland food and Shallow-water Open-land Woodland Wetland
plants cover plants developments wildlife wildlife wildlife

Poorly suited_______ Poorly suited. . _____ Poorly suited-______ Well suited_ . ._..___ Well suited_________ Poorly suited.
Poorly suited._ . _.___ Unsuited.__________ Unsuited. .. ________ Well suited-________ Well suited - ________ Unsuited.
Poorly suited_ _.__ .. Unsuited-__________ Unsuited. _____.____ Well suited_ ... ____ Well suited_________ Unsuited.
Poorly suited. . . ._._ Unsuited_._________ Unsuited___________ Well suited_________ Well suited_._.._____ Unsuited.
Poorly suited.. - ___._ Unsuited_ . ________ Unsuited. . ._______ Suited_ .- ______ Suited-_._____._.____ Unsuited.
Poorly suited_ - _____ Unsuited. . _______ Unsuited. ... _..__ Suited.. .. ________.__ Suited__ _ .. _.____ Unsuited.
Suited. . ... Unsuited. . ___.__.._. Unsuited. ... ._..___ Suited_ - - - _.____ Suited_ - __.______. Unsuited.
Poorly suited. .. _.__ Unsuited_ . ____.___. Unsuited. ______.____ Well suited.. .. ____._ Well suited..________ Unsuited.
Poorly suited. ______ Unsuited.__________ Unsuited._ ... ______ Suited. ... __.__.._. Suited. ... ______.__ Unsuited.
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habitat element wild herbaceous upland plants is mod-
erately limited by the slopes of Dekalb channery loam,
20 to 30 percent slopes. Therefore the soil is rated “suited.”
But for the habitat element grain and seed crops the
same percent of slope can impose a higher limitation,
and the soil is rated “poorly suited.” The ratings are
defined in the following paragraphs.

Well suited means that soil limitations are negligible
in the management of the designated habitat element.
Generally, the intensity of management required for the
creation, improvement, or maintenance of the desired
habitat element is low, and satisfactory results are well
assured.

Suited means that soil limitations moderately affect the
management of the designated habitat element. Fairly
frequent attention and moderate effort are required for
satisfactory results.

Poorly suited means that soil limitations are severe.
The creation, improvement, or maintenance of the desig-
nated habitat element is difficult, may be expensive, and
requires intensive effort for satisfactory results. For
short-term usage, however, poorly suited soils can provide
habitat that is easy to establish but has temporary value.

Unsuited means that the soil limitation 1s so extreme
that it is highly impractical, if not impossible, to man-
age the designated habitat element.

The following paragraphs define the seven wildlife
habitat elements rated in table 5.

Grain and seed crops are seed-producing annuals
planted to produce food for wildlife. Examples are corn,
sorghum, wheat, oats, millet, buckwheat, and soybeans.

Grasses and legumes are perennial grasses and herba-
ceous legumes that are established by planting and that
furnish wildlife food and cover. Examples are fescue,
bluegrass, timothy, orchardgrass, reed canarygrass,
clover, and sericea lespedeza.

Wild herbaceous upland plants are native or intro-
duced perennial grasses and forbs (weeds) that provide
food and cover principally to upland forms of wildlife,
and that are established mainly through natural proc-
esses. Examples are indiangrass, wildrye, oatgrass, poke-
weed, blackberries, bush lespedeza, beggarweed, ragweed,
goldenrod, and dandelion.

Hardwood woody plants are nonconiferous trees,
shrubs, and woody vines that produce fruits, nuts, buds,
catkins, twigs (browse), or foliage used extensively as
food by wildlife, and which commonly are established
through natural processes but also can be planted. Exam-
ples are oak, beech, hickory, walnut, cherry, dogwood,
poplar, grape, and honeysuckle.

oniferous woody plants are cone-bearing trees and
shrubs, mostly evergreen. They are important shelter
plants but also provide browse and seeds. Locally adapted
species include white pine, Virginia pine, and redcedar.
These plants can be naturally established on bare soil or
where plant cover is sparse. Such soil characteristics as
shallowness, dryness, and other qualities that cause plants
to grow slowly and delay closure of the canopy provide
the better conditions for this habitat element.

Wetland food and cover plants are annual and peren-
nial, wild herbaceous plants on moist to wet sites, exclu-
sive of submerged or floating aquatics, that produce food
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or cover that is extensively and dominantly used by wet-
land forms of wildlife. Examples are smartweed, wild
millet, rushes, sedges, reeds, wildrice, switchgrass, and
cattails.

Shallow-water developments are impoundments or ex-
cavations for control of water, generally not exceeding 6
feet in depth. Examples are low dikes and levees, shal-
low dugouts, level ditches, and devices to control the
water level in marshy drainageways or channels.

Table 5 also rates the soils according to their suitability
for the three kinds of wildlife—openland, woodland, and
wetland—in the two counties. The suitability ratings of
the soils for kinds of wildlife were made on the hasis of
weighted values assigned to a selection of habitat ele-
ments appropriate to the kind of wildlife. For example,
grain and seed crops, grasses and legumes, wild herba-
ceous upland plants, and hardwood woody plants were
used for openland wildlife. For woodland wildlife the
elements grasses and legumes, wild herbaceous upland
plants, hardwood woody plants, and coniferous woody
plants were used. Wetland wildlife habitat elements in-
clude wetland food and cover plants and shallow-water
developments.

Open-land wildlife consists of birds and mammals that
commonly frequent cropped fields, meadows, pastures,
and areas overgrown with grasses, weeds, and shrubs.
Examples are bobwhite quail, mourning dove, woodcock,
cottontail rabbit, meadowlark, killdeer, and field
Sparrow.

Woodland wildlife consists of birds and mammals that
commonly frequent wooded areas. Examples are ruffed
grouse, deer, squirrel, raccoon, wood thrush, ovenbird,
and vireo.

Wetland wildlife consists of birds and mammals that
commonly frequent wet areas, such as ponds, marshes,
and swamps. Examples are duck, geese, heron, snipe, rail,
coot, muskrat, mink, and beaver.

Engineering Uses of the Soils *

This section is useful to those who need information
about soils used as structural material or as foundation
upon which structures are built. Among those who can
benefit from this section are planning commissions, town
and city managers, land developers, engineers, con-
tractors, and farmers. .

Among properties of soils hiihly important in engi-
neering are permeability, strength, compactionicharacter-
istics, soil drainage condition, shrink-swell potential,
grain size, plasticity, and soil reaction. Also important
are depth to the water table, depth to bedrock, and soil
slope. These properties, in various degrees and combina-
tions, affect construction and maintenance of roads, air-
ports, pipelines, foundations for small buildings, irriga-
tion systems, ponds and small dams, and systems for
disposal of sewage and refuse.

nformation in this section of the soil survey can be
helpful to those who—

1. Select potential residential, industrial, commer-
cial, and recreational areas.

¢Davip C. RaLsToN, State conservation engineer, Soil Conser-
vation Service, helped prepare this section.
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2. Evaluate alternate routes for roads, highways,

glpelines, and underground cables.

eek sources of gravel, sand, or clay.

4. Plan farm drainage systems, irrigation systems,
ponds, terraces, and other structures for control-
ling water and conserving soil.

5. Correlate performance of structures already
built with properties of the kinds of soil on
which they are built, for the purpose of predict-
ing performance of structures on the same or
similar kinds of soil in other locations.

6. Predict the trafficability of soils for cross-coun-
try movement of vehicles and construction equip-
ment.

7. Develop preliminary estimates pertinent to con-
struction in a particular area.

Most of the information in this section is presented in
tables 6, 7, and 8, which show, respectively, several esti-
mated soil properties significant to engineering; inter-
pretations for various engineering uses; and results of
engineering laboratory tests on soil samples.

This information, along with the soil map and other
parts of this publication, can be used to make interpre-
tations in addition to those given in tables 6 and 7, and it
also can be used to make other useful maps.

This information, however, does not eliminate the need
for further investigations at sites selected for engineer-
ing works, especially works that involve heavy loads or
that require excavations to depths greater than those
shown in the tables, generally depths of more than 6 feet.
Also, inspection of sites, especially the small ones, is
needed because many delineated areas of a given soil
mapping unit may contain small areas of other kinds of
soil that have strongly contrasting properties and differ-
ent suitabilities or Iimitations for soil engineering.

Some of the terms used in this soil survey have special
meaning to soil scientists that is not known to all engi-
neers. The Glossary defines many of these terms com-
monly used in soil science.

Engineering soil classification systems

The two systems most commonly used in classifying
samples of soils for engineering are the Unified system
(16) used by the Soil Conservation Service engineers,
the Department of Defense, and other agencies, and the
AASHO system (2) adopted by the American Associa-
tion of State Highway Officials. Both of these systems
are briefly defined in the “PCA Soil Primer” (10).

In the Unified system soils are classified according to
particle-size distribution, plasticity, liquid limit, and
content of organic matter. Soils are grouped in 15 classes.
There are 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 eclass of highly organic soils,
identified as Pt. Soils on the borderline between two
classes are designated by symbols for both classes; for
example, ML-CL.

The AASHO system is used to classify soils according
to those properties that affect use in highway construc-
tion and maintenance. In this system, a soil is placed in
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one of seven basic groups ranging from A-1 through
A-T on the basis of grain-size distribution, liquid limit,
and plasticity index. In group A-1 are gravelly soils of
high bearing strength, or the best soils for subgrade
(foundation). At the other extreme, in group A-7, are
clay soils that have low strength when wet and that are
the poorest soils for subgrade. Where laboratory data
are available to justify a further breakdown, the A-1,
A-2, and A-7 groups are divided as follows: A-l-a,
A-1-b, A-24 A-2-5, A-2-6, A-2-7, A-7-5, and A-T-6.
As additional refinement, the engineering value of a soil
material can be indicated by a group index number.
Group indexes range from O for the best material to 20
or more for the poorest. The AASHO classification for
tested soils, with group index numbers in parentheses,
is shown in table 8; the estimated classification, without
group index. numbers, is given in table 6 for all soils
mapped in the survey area.

Soil properties significant to engineering

Table 6 shows the estimated physical properties most
likely to affect engineering practices. Properties were
estimated on the basis of %1) test data in table 8, %2;
test data for similar soils in Monroe County, and (3
coordinated data from northeastern states for which data
from all known sources were considered.

Depth to seasonal high water table and to bedrock are
given in table 6. Soils that have a high water table are
limited in their use for construction. Depth to bedrock
greatly affects the design, construction, and maintenance
of structures. )

The column “Depth from the surface” indicates the
depth and thickness of the layers for which estimates
were made. .

Information in the remaining columns is given by soil
layers. Textures shown for the various layers under the
USDA textural classification are those indicated in the
detailed profile. . )

The two engineering classifications, Unified and
AASHO, have been described.

The percentage passing sieve is the normal range of
soil particles passing the respective screen sizes. In table
8, the percentage passing sieves for the Dekalb series is
higher than normal for the series because the test method
used for these engineering tests broke down many weakly
cemented coarse aggregates.

Permeability refers to the rate 6f movement of water
downward through the undisturbed soil. It depends
largely on the soil texture and structure. In table 6 water
permeability is estimated in inches per hour. It is de-
fined in more detail in the Glossary.

Reaction is the degree of acidity or alkalinity of the
soil material expressed in pH value. The values are
based on several field checks. In this system of notation,
pH 7 is neutral; higher values indicate alkaline material
and lower values indicate acid material, as explained in
the Glossary. The pH values given in table 6 are for un-
limed soils.

Available water capacity is the amount of water in a
soil, at field capacity, that can be removed by plants. The
rating, expressed in inches of water per inch of soil
depth, is of particular value in irrigation.
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[An asterisk in the first column indicates that
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TasLe 6.—Estimated soil properties

at least one mapping unit in this series is made up of two or more kinds of soil. The soils in

referring to other series that appear in the first column of this table.

Depth Classification
Depth to from sur-
Soil series and map symbols seasonal | Depth to [ face (rep-
high wa- bedrock resenta-
ter table tive USDA texture Unified AASHO
profile)
Alluvial land: Ad.
Too variable to be rated.
P2 Ft. In.
Ashton: As_ oo eo-. >6 >5 0-10 | Fine sandy loam____j ML, SM A-4
10-48 | Siltloam___________ CL, ML A-4, A-6
48-60 | Silt loam to fine SM, ML A-4, A-6
sandy loam.
Atkins: At_ .- 10 >4 0-10 | Silt loam.___.___.... ML, CL A-4, A-6
10-34 | Silty clay loam, ML, CL A-4, A-6
silt loam.
34-55 | Silt loam_.____.____ ML, CL, SM A-4, A6
Brinkerton: Brooooo o oooaaoo. %1 >4 0-8 | Siltloam._._____.____ ML, CL A-4, A-6
8-25 | Silty clay loam______ ML, CL, MH A-6, A-7
25-54 | Silty clay loam ML, MH, CL| A-6, A-T,
(fragipan). A-4
*Calvin: CaC, CaD, CaD3, CaE, CaE3, >4 | 1%-24% 0-6 | Siltloam___________ ML, CL A-4, A-6
CaF, CaF3, CgC, CgE, CgF. 6-15 | Silt loam.___..______ ML, CL, SM A-4, A-6
For properties of Gilpin soils in these 15-24 | Very channery silt GM’, GG A-2, A4
mapping units, see Gilpin series. loam.
24 | Siltstone bedrock.
Chavies: Cho oo >4 >4 0-34 | Fine sandy loam...._| SM, ML A-4
34-50 | Sandy loam, loamy SM, ML A-2, A-4
sand.
Clymer: CIB,CIC . oo >4 | 315->5 0-12 Lolam, fine sandy SM, ML A-4
oam.
12-32 | Clay loam, fine SM, ML A-4, A-6
sandy loam.
32-44 | Sandy loam, loam___{ 8M, SC A-2, A4
44 | Sandstone bedrock.
Cookport: CpB_o . 135-2 | 315->4 0-12 | Loam._ . _._._______ SM, ML A-4
12-20 | Clay loam__________ ML, CL, SM A-4, A-6
20-42 | Clay loam (fragipan)_| ML, CL, SM A—:, 2A—6,
42 | Sandstone bedrock.
*Dekalb: DbB, DbC, De¢D, D¢E, DsC, >4 | 134-334 0-8 Loam__ o o-. SM, ML A-4, A-2
DsE, DsF. sM-8¢
For properties of Gilpin soils in DsC, 8-21 | Channery finesandy | ML, SM, GM, A-2, A-4
DsE, and DsF, see Gilpin series. loam. SM-s¢
21-39 | Very channery sandy | SM, GM A-2, A-4
loam. M-SC
39 | Sandstone bedrock.
*Ernest: ErB, ErC, EsC, EsE. 114-2 >4 0-10 | Silt loam ... _...___ , CL A-4, A-6
Wor properties of Shelocta soils in 10-27 | Silty clay loam.____._ ML, CL, MH A-6, A-7
EsC and EsE, see Shelocta series. or CH
27-55 | Channery silty clay ML, CL, MH A-4, A-6,
loam (fragipan). -
Gilpin: GIB, GIC, GIC3, GID, GID3, >3 2-3 0-11 | Siltloam- . ___.____. ML, CL, A-4
GIE, GIE3, GIF, GIF3. ML-CL
11-22 | Channery silty clay | ML, CL, A-4, A-6,
loam. MI-CL A-T
22-31 | Very channery heavy | ML, CL, ML-| A-2, A-4,
silt loam. CL, MH, A6, AL7
GC, GM
31 | Shale bedrock.
Gravelly alluvial land: Gr.

Too variable to be rated.
See footnotes at end of table.
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significant to engineering

such mapping units may have different properties and limitations, and for this reason it is necessary to follow carefully the instructions for
The symbol < means less than; the symbol > means more thanf

Percentage passing sieve— l
Permeability Reaction Available Shrink-swell potential
M moisture
No. 4 No. 10 No. 200 capacity
(4.7 mm.) (2.0 mm.) (0.074 mm.)
In.jin.
In.fhr. pH of soil

95-100 80-95 40-70 2. 00-6. 30 6.1-7. 3 0. 18-0. 24 | Low.
85-95 80-95 60-80 0. 63-2. 00 6.1-7. 3 0. 15-0. 21 | Low.
85-95 80-90 40-80 0. 63-6. 30 6.1-7.3 0. 12-0. 18 | Low.
90-100 90-100 70-95 0. 63-2. 00 4.5-5.5 0. 18-0. 24 | Low.
90-100 90-100 65-85 0. 20-0. 63 4, 5-5.5 0. 15-0. 18 | Moderate.
90-100 90-100 45-85 0. 20-0. 63 4 5-5.5 0. 12-0. 18 | Moderate.
90-100 90-100 75-95 0. 63-2. 00 4.5-5.5 0. 18-0. 24 | Low.
90-100 90-100 80-95 0. 20-0. 63 4.5-5.5 0. 15-0. 18 | Moderate.
85-100 80-100 70-85 <0.20 4.5-5.5 0. 08-0. 12 | Moderate.
70-90 70-90 50-80 2. 00-6. 30 4. 5-5. 5 0. 12-0. 18 | Low.
60-85 60-85 45-80 2. 00-6. 30 4. 5-5. 5 0. 12-0. 15 | Low to moderate.
40-75 35-60 15-45 2. 00-6. 30 4. 5-5.5 0. 08-0. 12 | Low.
95-100 80-95 40-70 2. 00-6. 30 5.1-6. 0 0.12-0. 18 | Low.
95-100 80-95 30-55 2. 00-6. 30 5.1-6. 0 0. 08-0. 15 | Low.
80-100 75-95 40-60 2. 00-6. 30 4.5-5.5 0. 12-0. 18 | Low.
80-100 70-95 30-60 0. 63-2. 00 4 5-5. 5 0. 12-0. 15 | Low.
60-90 65-85 25-45 2. 00-6. 30 4.5-5.5 0. 08-0. 12 | Low.
80-95 75-90 40-70 2. 00-6. 30 4.5-5. 5 0. 15-0. 21 | Low.
65-95 65-95 40-65 0. 63-2. 00 4. 5-5.5 0. 12-0. 18 | Low.
70-90 65-85 35-55 0. 20~-0. 63 4 5-5.5 0. 08-0. 12 | Low.
55-95 45-90 30-60 2. 00-6. 30 4.5-5.5 0. 08-0. 15 | Low.
50-85 40-85 20-55 2. 00-6. 30 4 5-5.5 0. 08-0. 12 | Low.
45-85 35-75 15-45 2. 00-6. 30 4. 5-5.5 0. 05-0. 08 | Low.
80-100 75-100 70-85 0. 63-2. 00 4 5-5.5 0. 15~0. 21 | Low.
75-100 75-100 75-90 0. 63-2. 00 4.5-5. 5 0. 12-0. 18 | Moderate.
75-100 65-100 60-90 0. 20-0. 63 4.5-5. 5 0. 08-0. 12 | Moderate.
85-100 80-95 60-85 0. 63-2. 00 4.5-5.5 0.15-0. 21 | Low.
65-90 60-85 55-80 0. 63-2. 00 4.5-5. 5 0. 12-0. 15 | Moderate.
40-85 35-75 15-70 0. 63-2. 00 4.5-5.5 0. 08-0. 12 | Moderate.
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Depth Classification
Depth to from sur-
Soil series and map symbols seasonal | Depth to | face (rep-
high wa- | bedrock resenta-
ter table tive USDA texture Unified AASHO
profile)
Ft. Ft. In.
Landes: Laooooooooooooooooo_ . 1>4 >5 0-31 | Fine sandy loam_____ SM, ML A-4
31-60 | Stratified sandy ® ®)
loam and silt
loam.?
Lickdale: Leooooovoomoooaeo e 0 >5 0-18 | Siltloam..________.. ML A-4
18-40 | Silty clay loam to ML, CL, MH A-6, A-7
silt loam. ’
40-60 | Silt loam___________ ML, CL A-4, A-6
Made land: Ma
Too variable to be rated.
Meckesville: McB, McC, MdC, MdE.._. >3 >5 0-23 Siltlloa.{n to silty ML, CL A-4, A-6
clay loam.
23-38 Cl:iannery silty clay | ML, CL A-4, A-6
oam.
38-62 | Channery silty clay | ML, CL, SM, A-4, A6
loam. GM
Mine dump: Me.
Too variable to be rated.
Monongahela: MgA, MgB___________.. 1%-2 >5 0-13 | Siltloam._____.____. ML, CL A-4, A6
13-28 | Heavy silt loam____. ML, CL A-6, A-7
28-56 | Silt loam and clay ML, CL A-4, A6
loam (fragipan).
Muskingum: MkC, MkC3, MkD, MkD3, >3 2-3 0-11 | Silt loam___________ ML, CL A-4, A-6
MkE, MkE3, MkF, MnE, MnF. 11-35 | Channery silt loam__| ML, CL, A-4, A-6
ML-CL
35 | Siltstone bedrock.
Philo: Ph_o__ oo 11-2 >4 0-15 | Siltloam_______._.__| ML A-4
15-28 | Loam to silt loam___| ML A-4
28-50 | Loam to sandy loam_| ML, SM A-4
Pope: Po__ .. 1>3 >4 0-32 | Fine sandy loam____| ML, SM A-4
32-50 | Stratified sands, (O] 3
silts, and a few
pebbles.
Rayne: RaB, RaC____________________ >3 31-4 0-10 | Siltloam._________._ ML, CL A-4
10-33 | Silty clay loam, ML, CL A-4, A-6
silt loam.
33-45 | Channery clay loam.| ML, CL, GM A-4, A-6
45 | Sandstone bedrock.
Shelocta: ShC, ShD, ShE. .. _.____.__. >3 >4 0-15 | Silt loam_________... ML, CL A-4, A-6
15-37 C}iannery silty clay SM ML, CL A-4, A-6
oam
37-60 | Channery silt loam GM, ML, CL A-4, A-6
to channery loam.
Steep rock land: Sr.
Too variable to be rated.
Strip mine spoil: St.
Too variable to be rated.
Summers: SuB._.____________________ 4 114-3 0-14 | Loam_.____o____... SM, ML A-2, A4
14-22 | Channery fine ML, SM A-2, A4
sandy loam.
22-33 | Very channery SM, GM A-2, A4
sandy loam.
33 | Sandstone bedrock.
Wharton: WhB, WhC, WhC3__________ 1%-2 >4 0-9 | Siltloam_...__.______ MH, ML, CL A-Ai, %A—S,
9-29 | Silty clay loam to ML, CL, CH, or | A-6, A-7
silty clay. MH
29-60 1Y S CH, MH, A-6, A-T7
CH-MH, CL,
CI-ML

1 Subject to periodic flooding.
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significant to engineering—Continued
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Percentage passing sieve—
Available
Permeability Reaction moisture Shrink-swell potential
capacity
No. 4 No. 10 No. 200
(4.7 mm.) (2.0 mm.) (0.074 mm.)
In.fin.
In.[hr. pH of soil

95-100 95-100 40-70 2. 00-6. 30 6.1-7.3 0.12-0. 18 | Low.

® ® ® 2. 00-6. 30 6.1-7. 38 0. 08-0. 15 | Low.
90-100 85-100 70-95 2. 00-6. 30 4. 5-5. 5 0. 15-0. 21 | Low.
90-100 80-100 70-85 <0.20 4. 5-5. 5 0. 12-0. 18 | Moderate.
85-100 70-95 60-80 0. 20-0. 63 4.5-5.5 0. 08-0. 15 | Low to moderate.
80-100 70-95 55-70 0. 63-2. 00 4. 5-5.5 0.15-0. 18 | Low.
70-95 70-90 55-70 0. 63-2. 00 4.5-5.5 0. 12-0. 18 | Moderate.
75-90 65-90 40-65 0. 20-0. 63 4.5-5.5 0. 08-0. 12 | Moderate.
90-100 85-100 70-95 0. 63-2. 00 4. 5-5.5 0. 15-0. 18 | Low.
90-100 85-100 70-100 0. 63-2. 00 4. 5-5.5 0. 12-0. 18 | Moderate.
75-100 70-100 60-95 0. 20-0. 63 4. 5-5.5 0. 08-0. 15 | Moderate.
85-95 75-90 50-85 2. 00-6. 30 . 5=5. 5 0.15-0. 21 | Low.
70-85 65-85 50-65 0. 63-2. 00 4.5-5.5 0.12-0. 15 | Moderate.
95-100 85-100 65-90 0. 63-6. 30 4.5-5. 5 0. 18-0. 21 | Low.
85-100 80-100 55-90 0. 20-2, 00 4. 5-5. 5 0. 15-0. 18 | Low.
70-90 70-90 45-80 0. 63-6. 30 4. 5-5. 5 0. 08-0.15 | Low.
90-100 85-100 40-70 2. 00-6. 30 4. 5-5. 5 0.12-0. 18 | Low.
® ® ® ® 4.5-5.5 ® Low.
85-100 85-90 60-85 0. 63-2. 00 4. 5-5. 5 0. 15-0. 21 | Low.
80-95 75-90 60-85 0. 63-2. 00 4. 5-5. 5 0. 12-0. 18 | Moderate.
60-85 55-85 45-70 0. 63-2. 00 4.5-5. 5 0. 08-0. 12 | Moderate.
80-95 80-95 60-80 0. 63-2. 00 4.5-5. 5 0. 12-0. 18 | Low.
70-85 65-85 45-70 0. 63-2. 00 4, 5-5.5 0. 12-0. 15 | Moderate.
55-75 45-75 36-60 0. 63-2. 00 4.5-5. 5 0. 08-0. 12 | Moderate.
55-85 45-75 30-60 2. 00-6. 30 4, 5-5. 5 0. 08-0. 15 | Low.
50-85 40-75 20-55 2. 00-6. 30 4.5-5.5 0. 08-0.12 | Low.
45-85 35-75 15-45 2. 00-6. 30 4. 5-5.5 0. 05-0. 08 | Low.
95-100 90-100 70-90 0. 63-2. 00 <4.5-5.0 0. 18-0. 21 | Low.
95-100 85-100 80-95 0. 63-2. 00 <4.5-5.0 0. 12-0. 18 | Moderate.
85-100 85-100 65-100 <0.20 <4.5-5.0 0. 08-0. 12 | Moderate.

2 Variable.
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TaBLE 7.—Interpretations of engineering

[An asterisk in the first column indicates that at least one mapping unit in this series is made up of two or more kinds of soil. The soils in
for referring to other series that appear

Soil series and map symbols

Suitability as source of—

Soil features affecting
engineering practices for—

Topsoil

Road fill

Highway location

Alluvial land:

Ashton: As__ oo ___

Atkins: At._ .o ..__

Brinkerton:

*Calvin: CaC, CaD, CaD3,
CaE, CaE3, CaF, CaF3, CgC,
CgE, CgF.

For the Gilpin part of these
units, see Gilpin series.

Chavies: Ch____ . ___.__._.__
Clymer: CIB,CIC_._______.__
Cookport: CpB___ ... ___

*Dekalb: DbB, DbC,
DcE, DsC, DsE, DsF.
For Gilpin part of DsC,
DsE, and DsF, see Gilpin

series.

*Ernest: ErB, ErC, EsC, EsE.

For Shelocta part of EsC

and EsE, see Shelocta
series.

Gilpin: GIB, GIC, GIC3,
GID, GID3, GIE, GIE3, GIF,
GIF3.

DcD,

Gravelly alluvial land: Gr_____

Fair: seasonal water table at
surface.

Poor: seasonal water table at
depth of % to 1 foot.

Fair to poor: coarsefragments;
})edrock at depth of 2 to 2}%
eet.

Fair: coarse fragments; bed-
rock at depth of 314 to 5 feet.

Fair: bedrock at depth of 334 to
4 feet; seasonal water table at
depth of 134 to 2 feet.

Poor: coarse fragments; bed-
rock at depth of 2 to 3 feet.

Fair: seasonal water table at
depth of 1} to 2 feet; coarse
fragments.

Fair: coarse fragments; bed-
rock at depth of 2 to 3 feet.

Poor: coarse fragments; sea-
sonal water table below depth
of 3 feet.

Fair to poor: seasonal water
table at depth of 0 to 3 feet.

Fair: fair stability___.._______

Poor to fair: low shear strength;
seasonal water table at sur-
face; moderate shrink-swell
potential.

Poor: seasonal water table at
depth of ¥ to 1 foot; low shear
strength; moderate shrink-
swell potential.

Fair to good: bedrock at depth
of 2 to 234 feet.

Fair to good: fair stability._.__

Fair to /good: bedrock at depth
of 3% to 5 feet.

Fair: bedrock at depth of 334 to
4 feet; seasonal water table at
depth of 1% to 2 feet.

Fairto good: bedrock at depth
of 2 to 3 feet.

Fair: moderate shrink-swell
potential; low shear strength;
seasonal water table at depth
of 1% to 2 feet.

Fair to poor: bedrock at depth
of 2 to 3 feet; moderate
shrink-swell potential.

Good to fair: seasonal water
table below depth of 3 feet.

Fair: low shear strength____.__

Seasonal water table at depth
of 0 to 3 feet; flooding; mod-
erate frost-heave potential.

Infrequent flooding ... .______

Flooding; seasonal water table
at surface; high frost-heave
potential.

Seasonal water table at depth
of 4 to 1 foot; seepage; high
frost-heave potential; poor
stability.

Bedrock at depth of 2 to 234 feet.

Infrequent flooding_ .. ________

Bedrock at depth of 336 to 5 feet__

Seasonal water table at depth of
1% to 2 feet; seepage above
fragipan; bedrock at depth of
314 to 4 feet.

Bedrock at depth of 2 to 3 feet.._

Seasonal water table at depth of
1% to 2 feet; seepage above
fragipan; poor stability.

Bedrock at depth of 2 to 3 feet.

Flooding; seasonal water table
below depth of 3 feet.

Flooding. - - __.____._
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such mapping units may have different properties and limitations, and for this reason it is necessary to follow carefully the instructions
in the first column of this table]

Soil features affecting engineering practices for—Continued

Farm ponds

Reservoir area

Embankment

Drainage for crops
and pasture

Terraces and
diversions

Pipeline construction
and maintenance

Flooding; pervious
substratum.

Infrequent flooding;
sandy layers in
substratum.

Flooding; sandy layers
in substratum.

Few stones____________

Bedrock at depth of 2
to 2% feet; pervious
substratum.

Infrequent flooding;
sandy layers in
substratum.

Bedrock at depth of
3% to 5 feet; pervious
substratum.

Bedrock at depth of
3% to 4 feet.

Bedrock at depth of
2 to 3 feet.

Small seepage loss;
stones in places.

Bedrock at depth of 2
to 3 feet.

Flooding; pervious
substratum.

Flooding; sandy layers
in substratum.

Flooding; poor stability_ .

Infrequent flooding; fair
stability; subject to
piping.

Flooding; poor stability..
Poor stability . ... _._.__.

Bedrock at depth of 2 to
2% feet; pervious
material.

Infrequent flooding; fair
stability ; subject to
piping.

Pervious material.

Fair stability . _ .. .....__

Pervious material________

Poor stability_ ... _.__.

Fair stability; subject to
piping.

Pervious material________

Flooding; fair stability ___

Variable; well drained to
poorly drained; flood-
ing; seasonal water
table at depth of 0 to
3 feet.

Well drained____________

Flooding; moderately
slow permeability.

Slow permeability . _ . _...

Well drained.____._.._...

Well drained_. _______.__.

Well drained...______.___

Moderately slow permea-
bility ; seasonal water
table at depth of 114
to 2 feet.

Well drained____.__.___..

Seasonal water table at
depth of 1% to 2 feet;
moderately slow
permeability.

Well drained...__.______

Well drained___________._

Well drained.._.________.

Flooding; seasonal water
table at depth of 0 to
3 feet.

Features generally
favorable.

Flooding; seasonal water
table at surface.

Seasonal water table at
depth of % to 1 foot.

Bedrock at depth of 2 to
2% feet.

Features generally
favorable.

Bedrock at depth of
3% to 5 feet.

Seepage above fragipan;
bedrock at depth of
3% to 4 feet

Bedrock at depth of
2 to 3 feet.

Erodible; seepage above
fragipan.

Bedrock at depth of 2 to
3 feet.

Flooding; seasonal water
table below depth of 3
feet.

Flooding.. . ... _____..__.

Flooding; seasonal water
table at depth of 0 to
3 feet.

Infrequent flooding.

Flooding; seasonal water
table at surface.

Seasonal water table at
depth of !4 to 1 foot.

Bedrock at depth of 2 to
214 feet.

Infrequent flooding.

Bedrock at depth of
3% to 5 feet.

Seasonal water table at
depth of 1% to 2 feet;
bedrock at depth of
3% to 4 feet.

Bedrock at depth of
2 to 3 feet.

Seasonal water table at
depth of 1% to 2 feet;
slips.

Bedrock at depth of 2 to
3 feet.

Flooding; seasonal water
table below depth of 3
feet.

Flooding.
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Soil series and map symbols

Suitability as source of—

Soil features affecting
engineering practices for—

Topsoil

Road fill

Highway location

Lickdale: Lcoccoooooaooo_oo_

Made land: Ma.
Too variable to be rated.

Meckesville: McB, McC, MdC,
MdE.

Mine dump: Me.

Too variable to be rated.
Monongahela: MgA, MgB____
Muskingum: MkC, MkC3,

MkD, MkD3, MkE, MKE3,
MkF, MnE, MnF.

Philo: Ph_ oo
Pope: Poo ool
Rayne: RaB, RaC______.___..
Shelocta: ShC, ShD, ShE_____
Steep rock land: Sr.

Too variable to be rated.
Strip mine spoil:  St.

Too variable to be rated.
Summers: SuB_____________._

Wharton: WhB, WhC, WhC3_.

Poor: seasonal water table at
surface.
Fair: coarse fragments; sea-

sonal water table below depth
of 3 feet.

Fair: seasonal water table at
depth of 1% to 2 feet.

Fair: coarse fragments; bed-
rock at depth of 2 to 3 feet.

Good to fair: seasonal water
table at depth of 1% to 2 feet.

Fair: coarse fragments; bed-
rock below depth of 334 feet.

Fair: coarse fragments__.____.

Fair: coarse fragments; bed-
rock at depth of 2 to 3 feet.

Fair: seasonal water table at
depth of 134 to 2 feet; bed-
rock below depth of 4 feet.

Poor: seasonal water table at
surface; moderate shrink-swell
potential.

Moderate: moderate shrink-
swell potential; low shear
strength; seasonal water table
below depth of 3 feet.

Fair: moderate shrink-swell
potential; low shear strength;
seasonal water table at depth
of 134 to 2 feet.

Fair: bedrock at depth of 2 to
3 feet; moderate shrink-swell
potential.

Fair: seasonal water table at
depth of 1% to 2 feet.

Fair: moderate shrink-swell
potential; low shear strength;
})edrock below depth of 314
eet.

Fair: moderate shrink-swell
potential; low shear strength.

Fair: bedrock at depth of 2 to
3 feet.
Poor: low shear strength; mod-

erate shrink-swell potential;
seasonal water table at depth
of 134 to 2 feet; bedrock be-
low depth of 4 feet.

Seasonal water table at surface_.

Seep spots; seepage above fragi-
pan; seasonal water table
below depth of 3 feet.

Seasonal water table at depth of
114 to 2 feet; seepage above
fragipan.

Bedrock at depth of 2 to 3 feet..

Flooding; seasonal water table
at depth of 1% to 2 feet; high
frost-heave potential.

Flooding; moderate frost-heave
potential.

Bedrock below depth of 314
feet.

Seep spots. . ..o __.__

Bedrock at depth of 2 to 3 feet.._

Seasonal water table at depth
of 114 to 2 feet; slips; poor sta-
bility; bedrock below depth
of 4 feet; moderate frost-
heave potential.
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Soil features affecting engineering practices for—Continued

Farm ponds

Reservoir area

Embankment

Drainage for crops
and pasture

Terraces and
diversions

Pipeline construction
and maintenance

Pervious layers in
substratum in places.

Seepage.- oo ooeooo-.

Sandy layers in sub-
stratum in places.

Bedrock at depth of 2
to 3 feet; pervious
substratum.

Flooding; sandy layers
in substratum.

Flooding; sandy
layers in sub-
stratum.

Pervious substratum__._

Low seepage loss.._.__.

Bedrock at depth of 2
to 3 feet; pervious
substratum.

Low seepage loss_._____

Poor stability ... ._____

Fair stability; subject to
piping.

Fair stability ... _._....

Fair stability . - ___..___.

Flooding; pervious ma-
terial; fair stability;
subject to piping.

Flooding; pervious ma-
terial; subject to
piping.

Fair stability; subject
to piping.

Fair stability_ .. _______.

Pervious material __..____

Poor stability; erodible.._

Seasonal water table at
surface; slow per-
meability.

Well drained____________

Seasonal water table at
depth of 1% to 2 feet;
moderately slow
permeability.

Well drained___..___.__..

Seasonal water table at
depth of 1% to 2 feet;
moderately slow
permeability.

Well drained____________

Well drained._._______.___

Well drained___________._

Well drained...._____.____

Seasonal water table at
depth of 114 to 2
feet; slow permea-
bility.

Seasonal water table at
surface.

Features generally
favorable.

Seepage above fragipan__.
Bedrock at depth of 2
to 3 feet.

Flooding; seasonal water
table at depth of 114
to 2 feet.

Flooding_ .- _________.__

Bedrock below depth of
314 feet.

Features generally
favorable.

Bedrock at depth of 2 to
3 feet.

Erodible; slips where
saturated.

Seasonal water table at
surface.

Slips.

Seasonal water table at
depth of 1% to 2 feet.

Bedrock at depth of 2
to 3 feet.

Flooding; seasonal water
table at depth of 14
to 2 feet.

Flooding.

Bedrock below depth of
314 feet.

Slips.

Bedrock at depth of 2 to
3 feet.

Seasonal water table at
depth of 134 to 2
feet; bedrock below
depth of 4 feet; slips.
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TABLE 8. —FEngineering

[Tests were performed by Soil Mechanics Laboratory,

Moisture density
data !
Report
Soil name and location Parent material No. Depth
Maximum | Optimum
dry moisture
density
Dekalb very stony loam: . In. Lb.Jeu. ft. Pet.
[S65WVA 41-6(1-2)] 1.8 miles NE. of White Oak on | Sandstone_______.______ 66-0-99 8-21 114 12
State Route 27, Raleigh County. (Modal.) 66-0-107 21-33 118 12
Dekalb channery loam: i
[S65WVA 10-4(1-3)] 0.4 mile NW. of Oak Hill on State | Sandstone__.____________ 66-0-80 0-6 105 17
Route 18/1, Fayette County. (Low coarse fragments). 66-0-87 12-30 118 12
66~0-91 30-38 116 12
Ernest silt loam: )
[865WVA 10-5(1-3)] 1 mile E. of Layland on State | Colluvium______________ 66-0-81 0-7 93 25
Route 41/13, Fayette County. (Modal.) 66-0-88 10-18 99 23
66-0-92 27-47 102 21
[S65WVA 41-7(1-3)] At Bradley along U.S. Route 21 | Colluvium._________.____ 66-0-100 15-25 98 23
opposite roadside park, Raleigh County. (Coarse sub- 66-0-108 31-48 100 21
soil range.) 66-0-112 48-60 104 19
[S65WVA 41-8(1-2)] At Fairdale 4 mile N. of State | Colluvium___.__________ 66-0-101 14-26 093 26
Route 15, Raleigh County. (Fine texture range.) 66-0-109 30-44 96 24
Gilpin silt loan:
[S65WVA 10-6(1-3)] % mile N. of Glen Jean on U.S. | Shale and siltstone_._____ 66—-0-82 0-8 100 17
Route 21, Fayette County. (Modal.) 66-0-89 11-22 103 20
66-0-93 22-31 100 22
[S65WVA 41-4(1-2)] 2 miles 8. of Daniels on State | Shale and siltstone_______ 66-0-97 11-22 105 18
Route 19/13, Raleigh County. (Clay shale substrata.) 66-0-105 22-33 103 20
[S65WVA 10-1(1-2)] East of Glen Jean, 1 mile on un-| Shale__________________ 66-0-77 11-19 101 21
improved road through strip mines, Fayette County. 66-0-84 23-32 104 21
(High shale subsoil.)
Wharton silt loam:
[S65WVA 41-5(1-3)] 1 mile NE. of White Qak on State | Shale_ . __________.____. 66-0-98 0-9 89 26
Route 27, Raleigh County. (Modal.) 66—-0-106 15-24 93 26
66-0-111 42-59 95 23
[S65WVA 41-1(1-2)] 2 miles SW. of Prosperity on State| Shale_____________._.__. 66-0-94 15-24 100 292
Route 4, Raleigh County. (High shale subsoil.) 66-0-102 35-52 98 20
[S65WV A 10-3(1-2)] 1.3 miles E. of Layland on State | Shale.._________________ 66-0-79 8-19 97 23
Route 4/13, Fayette County. (Coarse substrata.) - 66-0-86 33-42 107 17

1 Based on AASHO Designation: T 99-57, Methods A and C (2). .
2 Mechanical analysis according to the AASHO Designation: T 88-57 (2). Results by this procedure differ somewhat from the results
- obtained by the soil survey procedure of the Soil Conservation Service (SCS). In the AASHO procedure, the fine material is analyzed by
the hydrometer method, and the various grain sizes 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 milli-
meters in diameter is excluded from the calculation of grain-size fractions. The mechanical analyses used in this table are not suitable for
naming USDA textural classes for soils.
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test data
Soil Conservation Service, Lincoln, Nebraskal]
Mechanical analysis ?
Classification
Percentage 3 passing sieve— Percentage smaller than— Liquid | Plasticity
limit index
No. 4 No. 10 No. 40 No. 200 0. 05 0. 02 0. 005 | 0.002
4.7 (2.0 (0. 42 (0. 074 mm. mm. mm. mm. AASHO Unified *
mm.) mm.) mm.) mm.)
Pect.
81 81 78 40 35 32 18 13 20 3| A4 SM-SC
60 60 58 25 21 19 12 7 17 2 | A-2-4(0) GM
91 88 80 41 36 29 16 8 21 1| A-4 SM-SC
81 78 70 26 20 14 9 5 5 NP 8§ NP | A-2-4(0) SM-SC
73 72 66 25 20 18 9 6 NP NP | A-2-4(0) SM-SC
98 92 86 79 76 59 29 16 41 10 | A-5 ML
91 84 81 77 72 63 40 25 45 15 | A-7-6(11) ML
93 84 79 75 68 59 34 20 42 14 | A-7-6(9) ML-CL
_______ 100 97 79 72 63 43 32 45 15 | A-7-5(11) ML
_______ 100 98 75 68 58 40 27 46 18 | A-7-6(12) ML-CL
_______ 100 98 72 64 54 37 26 38 12 | A-6(7) ML-CL
___________________________ 86 82 74 50 39 52 23 | A-7-6(15) MH or CH
SR SRR, K 86 82 73 53 39 57 24 | A-7-5(17) MH
96 92 88 67 61 47 25 15 32 7 | A-4(6) ML-CL
85 81 77 67 62 55 36 25 42 16 | A-7-6(9) ML-CL
83 72 69 66 65 61 39 27 51 20 | A-7-5(12) MH
85 83 80 78 71 56 32 22 38 11 | A-6(8) ML-CL
75 74 71 69 64 49 29 17 37 13 | A-6(8) ML-CL
85 70 67 66 64 59 36 22 45 17 | A-7-6(10) ML-CL
56 45 42 41 39 37 24 14 47 21 | A-7-6(4) GC
97 91 83 79 77 68 46 28 51 13 | A-7-5(11) MH
___________________________ 95 95 92 82 58 66 35 | A-7-6(20) CH or MH
_____________________________________ 100 98 86 58 67 33 | A-7-5(20) MH or CH
___________________________ 88 86 78 58 42 51 22 | A-7-6(15) MH or CH
_____________________________________ 100 95 69 45 54 25 | A-7-6(16) CH or MH
95 81 76 74 74 69 47 29 48 17 | A-7-5(12) ML
___________________________ 96 95 77 40 24 41 18 | A-7-6(11) CL

3 Based on total material. The laboratory test data have been corrected for fragments larger than 3 inches discarded during the field
sampling. In the Dekalb very stony loam (modal), these fragments make up 5 percent, by weight, of the material in the 8- to 21-inch horizon
and 10 percent of the material in the 21- to 33-inch horizon.

! Based on MIL-STD-619B (16). SCS and the Bureau of Public Roads have agreed to consider that soils having plasticity index within
% poinés of the A-line are to be given borderline classification. Examples of borderline classifications obtained by this use are ML-CL and

$ NP= Nonplastic. The plastic limit equals or exceeds the liquid limit or the test cannot be performed.
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Shrink-swell potential is a rating of the ability of soil
material to change volume when subjected to changes in
moisture. Those soil materials rated Aigh are normally
undesirable from the engineering standpoint, since the
increase in volume when the dry soil is wetted is accom-
¥anled by heave or pressures on retaining walls that

requently result in structural cracking and failure. In
general, soils classed as CH and A-7 have a high shrink-
swell potential. Clean sands and gravels (single-grain
structure) and soils having small amounts of nonplastic
to slightly plastic fines have a low shrink-swell potential.

Engineering interpretations

Table 7 rates the soils according to their suitability as
a source of material for topsoil and road fill. It also
names soil features that affect engineering uses for the
construction and location of highways, for the construc-
tion and maintenance of pipelines, and for selected farm
engineering practices.

. Topsoil is used for topdressing an area where vegeta-
tion 1s to be established and maintained. The ratings
good, fair, or ﬁoor indicate suitability for such use. For
ratings other than good, major soil limitations are given.
Such soil factors as natural fertility, erodibility, thick-
ness, depth to water table, and presence of stones are im-
portant in making the ratings.

Road fill is material used to build embankments. The
ratings good, fair, or poor indicate performance of soil
material moved from borrow areas for these purposes.
In general, a sandy material that contains adequate
binder is best for road fill, and plastic clays or organic
materials are the poorest. Texture, compaction charac-
teristics, stability, erodibility, and depth to the water
table are among the factors considered in making ratings.

Highway location is influenced by features of the un-
disturbed soil that affect construction and maintenance
of highways. The soil features, favorable as well as un-
favorable, are the principal ones that affect geographic
location of highways. Soil features that affect highway
location, such as depth to bedrock, depth to water table,
and hazard of flooding, are shown in table 7.

Farm pond reservoir areas are affected mainly by
seepage loss of water, and the soil features are those that
influence such seepage. Such soil features as texture,
slope, presence of stones, depth to and permability of
substrata, and hazard of flooding are important to this
use.

Farm pond embankments serve as dams. The soil fea-
tures of both subsoil and substratum are those important
to the use of soils for constructing embankments. Stabil-
ity of the soil material, compaction characteristics, erod-
ibility, and presence of stones are important to this use
of so1l material.

Drainage for crops and pasture is affected by perme-
ability, a high water table, flooding, and the availability
of outlets. Generally, moderately well drained soils,
such as the Monongahela soils, need only spot drainage,
whereas poorly drained soils, such as the Atkins soils, need
more complete drainage.

Terraces or diversions are needed on some soils in the
county. On long slopes they help control runoff, and at
the base of slopes they are useful in diverting water
away from more level land. Slopes, depth to bedrock,

and suitable outlets should be considered in planning
these practices.

Pipeline construction and maintenance are affected by
detp))lt to bedrock, slip hazards, erodibility, and water
tables. :

No reliable sources of sand and gravel are in the two
counties, although small variable deposits are in some
places under the Pope soils and Alluvial land. Extensive
deposits of sandstone suitable for crushing for road ag-
gregates and other construction uses occur under the
Dekalb soils.

Engineering test data

To help evaluate the soils of Fayette and Raleigh
Counties for engineering purposes, 11 soil samples were
tested according to standard procedures of the American
Association of State Highway Officials (AASHO) (2).
The results of these tests are given in table 8. The sam-
ples represent two of the major upland series, Dekalb
and Gilpin; an upland soil of lesser extent, in the Whar-
ton series; and the dominant colluvial foot-slope soil in
the Ernest series.

Moisture density, the relation of moisture content and
density to which a soil is compacted, is given in table 8.
As a soil material is compacted, with an increase in mois-
ture content, and assuming that the compactive effort re-
mains constant, the density of the compacted material
increases until the optimum moisture content is reached..
The highest dry density obtained in the standard com-
paction test is termed maximum dry density. The soil is
most efficiently compacted to a given dry density when
at its optimum moisture content.

The liquid limit and plasticity index given in table 8
indicate the effect of water on the consistence of the soil
material. As the moisture content of a clayey soil in-
creases from a very dry state, the material changes from
a semisolid to a plastic state. As the moisture content is
further increased, the material changes from a plastic to
a liquid state. The plastic limit is the moisture content at
which the soil material passes from a semisolid to a
plastic state. The liquid limit is the moisture content
at which the material passes from a plastic to a liquid
state. The plasticity index is the numerical difference be-
tween the liquid limit and the plastic limit. It indicates
the range of moisture content within which a soil mate-
rial is plastic.

Use of the Soils for Town and
Country Planning

The use of soils in town and country planning is be-
coming more extensive and important in Fayette and
Raleigh Counties. Sound planning is vital to the success
of individual enterprises and probably is even more im-
portant in community or county planning. The facts and
Interpretations in this section can provide information
useful in such planning and establishment.

Table 9 lists the limitations of the soils of Fayette and
Raleigh Counties for several major components of town
and country planning. For each of these uses, the soils
are rated in terms of the degree of limitation—slight,
moderate, or severe. The degree of limitation indicates
the severity of problems expected to be encountered for
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the specified use. Major limiting factor or factors also
are listed for a soil that has a moderate or severe rating.
A rating of slight indicates few known limitations, or
limitations that are easy to overcome for use indicated.
Moderate indicates limitations that can normally be
overcome with correct planning, careful design, and good
management. Severe indicates one or more soll properties
that seriously limit use. Using soils that have a severe
limitation increases the probability of failure and adds
to the cost of installation and maintenance.

The decision as to whether or not a soil will be used
for a specific purpose, regardless of the limitations, is
beyond the scope of the information given here. At a
price, almost any limitation can be overcome to a greater
or lesser degree (fig. 73.

The user 1s cautioned that the information given is for
the dominant soil as shown on the soil map. Inclusions
of small areas of different kinds of soil occur because of
the scale of mapping and the natural variation of soils.
Detailed field investigations are needed to determine the
in-place condition of the soil at the exact site of the pro-
posed construction.

The ratings for town and country planning given in
table 9 and the soil properties affecting them are dis-
cussed in the following paragraphs.

Sewage effluent disposal fields—Septic tank filter fields

59

work with difficulty in soils that are shallow over bed-
rock, are slowly permeable, have slopes of more than 10
percent, have a high water table, or are subject to flood-
Ing. Soils having slight limitations are generally well
suited to filter fields. Soils rated moderate are less well
suited, and larger filter fields are more commonly needed
than on soils having slight limitations. Soils rated severe
may be unsuitable, and they should be thoroughly in-
vestigated before planning a septic disposal field. The
hazard of aquifer pollution and the risk of polluting
water supplies need to be considered on soils that have
moderately rapid permeability in the underlying mate-
rial, such as the Chavies soils.

Impoundments and sewage lagoons.—Impoundments
considered are generally more than one-half acre in size
and may be used for swimming, fishing, ice skating, and
other forms of recreation. Sewage lagoons are shallow
ponds built to dispose of sewage through oxidation. They
may be practical in some areas where septic tanks and
sewage systems are not feasible. The soil restrictions and
limitations for these uses are about the same as for farm
ponds (see table 7 in the section “Engineering Uses of
the Soils”). Slope, soil depth, permeability, and hazard
of flooding are important properties to consider. Soils
that are sandy, underlain by sand and gravel, or shallow
over bedrock have severe limitations.

Figure 7.—Atkins silt loam has a severe limitation for building locations and homesites.
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TaBLE 9.—Estimated degree and kind of

[Slight indicates few or no limitations, moderate indicates

Soil series and map
symbols

Sewage effluent disposal
fields

Impoundments and
sewage lagoons

Building locations and
homesites of 3 stories
or less

Camp areas

Alluvial land: Ad._._._

Ashton: As______.___._

Atkins: At_._____.._.__

Brinkerton: Bro_.._.___

CaD, CaD3, CakE,
CaE3,CaF,CaF31

CgE, CgF ' _____.
Chavies: Cho..__._..__
Clymer:

(o] 1 - D

(011 O
Cookport: CpB__._.___

Severe: flooding;
seasonal water
table at depth of
0 to 3 feet.

Moderate:
flooding.

infrequent

Severe: flooding;
seasonal water
table at surface;
moderately slow
permeability.

Severe: seasonal
water table at depth
of ¥ to 1 foot; slow
permeability.

Severe: bedrock at
depth of 2 to 2} feet;
slope.

Severe: bedrock at
depth of 2 to 2%
feet; slope.

Severe:

Severe: slope._..______

Moderate:
flooding.

infrequent

Moderate: bedrock at
depth of 3% to 5 feet;
slope.

Severe: slope..________

Severe: moderately
slow permeability;
seasonal water table
at depth of 14 to 2
feet; bedrock at depth
of 3% to 4 feet.

See footnotes at end of table.

slope_ _ ____.__. i

Severe: flooding________

Moderate to severe:
sandy layers in
substratum; infre-
quent, flooding.

Severe: flooding..-_-_-.

Moderate: slope.___.__..

Severe: bedrock at
depth of 2 to 2% feet;
slope.

Severe: bedrock at
depth of 2 to 2% feet;
slope.

Severe: slope__._.._._.

Severe: slope____.__._.

Moderate to severe:
sandy layers in sub-
stratum; infrequent
flooding.

Moderate: bedrock at
depth of 3} to 5 feet;
slope.

Severe: slope______.____

Moderate: bedrock at
depth of 3% to 4
feet; slope.

Severe: flooding;
seasonal water
table at depth of
0 to 3 feet.

Severe: infrequent
flooding.

Severe: flooding;
seasonal water
table at surface.

Severe: seasonal
water table at depth
of ¥ to 1 foot.

Severe: bedrock at
depth of 2 to 2% feet.

Severe: bedrock at
depth of 2 to 214 feet;
slope.

Severe: bedrock at
depth of 2 to 2} feet.

Severe: bedrock at
depth of 2 to 2% feet.

Severe: infrequent
flooding.

Moderate: bedrock at
depth of 3% to 5 feet.

Moderate: bedrock at
depth of 3% to 5 feet;
slope.

Moderate: bedrock at
depth of 34 to 4
feet; seasonal water
table at depth of
1% to 2 feet.

Severe: flooding;
seasonal water
table at depth of

0 to 3 feet.
Slight oo oo
Severe: flooding;

seasonal water
table at surface.

Severe: seasonal
water table at depth
of ¥ to 1 foot; slow

permeability.
Moderate: slope..____..
Severe: slope____._.._.
Moderate: slope; stones.
Severe: slope._ ...
Slight . - oo
Slight_ ... ________.__
Moderate: slope_._____.
Moderate: seasonal

water table at depth
of 1% to 2 feet;
moderately slow
permeability.
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water table at

water table at
depth of 134 to 2
feet.

depth of ¥4 to 1 foot.

Moderate: slope._____
Severe: slope....____.
Moderate: slope.__.__
Severe: slope._..__....
Slight_ . __.__
Slight___._. .. ._...
Moderate: slope._.___.
Moderate: seasonal

strength ; seasonal
water table at depth
of % to 1 foot.

Severe: bedrock at
depth of 2 to 2% feet.

Severe: bedrock at

depth of 2 to 2)4 feet;

slope.

Severe: bedrock at

depth of 2 to 214 feet;

slope.

Severe: bedrock at
depth of 2 to 2} feet;
slope.

Moderate: infrequent
flooding.

Moderate: bedrock at
depth of 3% to 5 feet.
Severe: slope_-___.._...

Moderate: seasonal

water table at depth
of 1% to 2 feet;
bedrock at depth of
31 to 4 feet.

water table at
depth of % to 1 foot.

Severe: slope_._._____.
Severe: slope__....__..
Severe: slope_.___.____.
Severe: slope_________.
Slight ...
Moderate: slope___.._..
Severe: slope___._.______
Moderate: seasonal

water table at depth
of 1% to 2 feet;
slope.

water table at
depth of % to 1 foot.

Picnic areas Streets and low-cost roads Playgrounds Paths and trails Lawns and landscaping
Severe: flooding; Severe: flooding._______ Severe: flooding; Severe: seasonal water | Severe: seasonal water
geasonal water seasonal water table at depth of table at depth of
table at depth of table at depth of 0 to 3 feet. 0 to 3 feet.
0 to 3 feet. 0 to 3 feet.
Slight- _ . ___________.. Moderate: infrequent Slight__ ... Slight. ... Slight.
flooding
Severe: seasonal Severe: flooding; Severe: flooding; Severe: seasonal Severe: flooding;
water table at seasonal water seasonal water water table at seasonal water table
surface. table at surface. table at surface. surface. at surface.
Severe: seasonal Severe: low shear Severe: seasonal Moderate: seasonal Moderate: seasonal

water table at
depth of %2 to 1 foot.

Moderate: bedrock at
depth of 2 to 2}4 feet;
slope.

Severe: slope.

Severe: slope.

Severe: slope.

Slight.

Slight.

Moderate: slope.

Slight.
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SOIL SURVEY

TasLe 9.—Estimated degree and kind of

Soil series and map

Sewage effluent disposal
fields

Impoundments and

Building locations and

symbols sewage lagoons homesites of 3 stories Camp areas
or less
Dekalb:

(0] - J Severe: bedrock at Severe: bedrock at Severe: bedrock at Slight_ .o
depth of 2 to 3 feet. depth of 2 to 3 feet; depth of 2 to 3 feet.

pervious material.

L] -1 o Severe: bedrock at Severe: bedrock at Severe: bedrock at Moderate: slope._.._...
depth of 2 to 3 depth of 2 to 3 feet; depth of 2 to 3 feet.
feet; slope. slope; pervious

material.

DeD o Severe: bedrock at Severe: bedrock at Severe: bedrock at Severe: slope.________.
depth of 2 to 3 depth of 2 to 3 depth of 2 to 3
feet; slope. feet; slope; pervious feet; slope.

material.

DeE o Bevere: bedrock at Severe: bedrock at Severe: bedrock at Severe: slope.__.___...
depth of 2 to 3 depth of 2 to 3 depth of 2 to 3
feet; slope. feet; slope; feet; slope.

pervious material.

DsC2 o= Severe: bedrock at Severe: bedrock at Severe: bedrock at Moderate: slope;
depth of 2 to 3 depth of 2 to 3 depth of 2 to 3 stones.
feet; slope. feet; slope; feet; slope.

pervious material.

Dsg,DsF2__.______ Severe: bedrock at Severe: bedrock at Severe: bedrock at Severe: slope...._._._____
depth of 2 to 3 depth of 2 10 3 depth of 2 to 3
feet; slope. feet; slope; feet; slope.

pervious material.
Ernest:

ErB - Severe: moderately Moderate: slope.._ ... Moderate: seasonal Moderate: seasonal
slow permeability; water table at depth of water table at depth of
seasonal water table at 134 to 2 feet; seeps. 114 to 2 feet; moder-
depth of 134 to 2 feet. ately slow permeabili-

ty; seeps.

ErC oo Severe: moderately Severe: =slope.__....._. Moderate: seasonal Moderate: moderately
slow permeability; water table at depth of slow permeability;
seasonal water table at 1% to 2 feet; slope; seasonal water table at
depth of 13 to 2 feet; slips; seeps. depth of 1% to 2 feet;
slope. slope.

EsCe . Severe: moderately Severe: slope____..___._ Moderate: seasonal Moderate: slope;
slow permeability; water table at depth of stones.
seasonal water table at 1% to 2 feet; slope;
depth of 1% to 2 feet; stones.
slope.

EsE3 oo Severe: moderately Severe: slope..__._.____ Severe: seasonal Severe: slope___._______
slow permeability; water table at depth of
seasonal water table at 1% to 2 feet; slope.
depth of 1% to 2 feet;
slope.

Gilpin
_______________ Severe: bedrock at Severe: bedrock at Severe: bedrock at Slight.. ... ______
depth of 2 to 3 feet. depth of 2 to 3 feet. depth of 2 to 3 feet.

GIC, GIC3.._.____ Severe: bedrock at Severe: bedrock at Severe: bedrock at Moderate: slope.___..__._
depth of 2 to 3 feet; depth of 2 to 3 feet; depth of 2 to 3 feet.
slope. slope.

GID,GID3. ... Severe: bedrock at Severe: bedrock at Severe: bedrock at Severe: slope- . __.__.___
depth of 2 to 3 feet; depth of 2 to 3 feet; depth of 2 to 3 feet.
slope. slope.

GIE, GIE3, GIF, Severe: bedrock at Severe: bedrock at Severe: bedrock at Severe: slope-___._.._.__

GIF3. depth of 2 to 3 feet; depth of 2 to 3 feet; depth of 2 to 3 feet.
slope. slope.
Gravelly alluvial land: Severe: flooding; sea- Severe: flooding; Severe: flooding._______ Severe: flooding_______.
Gr. sonal water table be- pervious substratum.
low depth of 3 feet.
Landes: La_._..____._.. Severe: flooding._...__. Se;rere: flooding; sandy | Severe: flooding________ Severe: flooding..__.____
ayers.

See footnotes at end of table.
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Picnic areas Streets and low-cost roads Playgrounds Paths and trails Lawns and landscaping

Slight_ .. ___._______ Severe: bedrock at Moderate: bedrock Slight__ ... _ Moderate: bedrock
depth of 2 to 3 feet. at depth of 2 t0 3 at depth of 2 to 3

feet. feet.

Moderate: slope....__ Severe: bedrock at Severe: slope....______ Slight_____ ... __.__.__ Moderate: bedrock at
depth of 2 to 3 feet. depth of 2 to 3

feet; slope.

Severe: slope.__...___ Severe: bedrock at Severe: slope...._...__ Moderate: slope_____.._. Severe: slope.
depth of 2 to 3
feet; slope.

Severe: slope._..__.._. Severe: bedrock at Severe: slope..___.__..._ Severe: slope.____._.__ Severe: slope.
depth of 2 to'3
feet; slope.

Moderate: slope._____ Severe: bedrock at Severe: slope.._.__....-. Moderate: stones._._.___ Moderate: bedrock
depth of 2 to 3 at depth of 2 to 3
feet. feet; slope; stones.

Severe: slope..__..... Severe: bedrock at Severe: slope...___..__ Severe: slope_.____._.. Severe: slope.
depth of 2 to 3
feet; slope.

Moderate: seasonal Moderate: seasonal Moderate: seasonal Slight__ . _.... Slight.

water table at depth water table at depth of water table at depth of
of 1% to 2 feet; 114 to 2 feet; seeps. 134 to 2 feet; slope.
seeps.

Moderate: seasonal Moderate: seasonal Severe: slope. .. _....._ Slight__ oo Moderate: slope.

water table at depth water table at depth of
of 1% to 2 feet; 134 to 2 feet.
slope.
Moderate: seasonal Moderate: seasonal Severe: slope.______.._ Moderate: stones______. Moderate: slope;
water table at depth water table at depth of stones.
of 134 to 2 feet; 134 to 2 feet; slope.
slope.

Severe: slope.-_._____ Severe: slope__.__.__.___ Severe: slope_..___..___ Severe: slope___..__.__ Severe: slope.

Slight_________._______ Severe: bedrock at Moderate: bedrock at Slight___ . _.________.._. Moderate: bedrock at
depth of 2 to 3 feet. dlepth of 2 to 3 feet; depth of 2 to 3 feet.

slope.

Moderate: slope_..___ Severe: bedrock at Severe: slope______...._ Slight_______ . __________ Moderate: bedrock at
depth of 2 to 3 feet. dlepth of 2 to 3 feet;

slope.

Severe: slope_..__.__. Severe: bedrock at Severe: slope______.__.. Moderate: slope___.____ Severe: slope.
depth of 2 to 3 feet;
slope.

Severe: slope.._.__.._ Severe: bedrock at Severe: slope.....__.__ Severe: slope._____._.__ Severe: slope.
depth of 2 to 3 feet;
slope.

Severe: flooding_____. Severe: flooding________ Severe: flooding______.. Moderate: flooding._..__ Severe: flooding.

Slight_ _ __.____.______ Severe: flooding________ Slight______ ... ___.__ Slight. . .. Moderate: flooding.
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SO0IL SURVEY

TasLe 9.—FEstimated degree and kind of

Soil series and map

Sewage effluent disposal

Impoundments and

Building locations and

symbols fields sewage lagoons homesites of 3 stories Camp areas
or less
Lickdale: Le.___.______ Severe: seasonal water | Slight._________________ Severe: seasonal water | Severe: seasonal water
table at surface; slow table at surface. table at surface; slow
permeability. permeability.
Made land: Ma.
Too variable to
be rated.
Meckesville:
eBo .. Moderate: slope.._._.___ Moderate: slope......__ Slight_______ . _________. Slight__ .. __._____._____
McCo oo ._. Severe: slope_____._.___. Severe: slope._.___._____ Moderate: slope_.....__ Moderate: slope._______
MdC o e Severe: slope....._____ Severe: slope........._ Moderate: slope; Moderate: slope;
stones. stones.
MdE. oo Severe: slope; stones____| Severe: slope_.._...._. Severe: slope.._.___._.... Severe: slope__________
Mine dump: Me.
Too variable to be
rated.
Monongahela:
MgA_ . Severe: moderately Moderate: contains Moderate: seasonal Moderate: seasonsal
slow permeability; sandy layers in places. water table at depth water table at depth
seasonal water table of 114 to 2 feet. of 1% to 2 feet; mod-
at depth of 1% to 2 erately slow permea-
feet. bility.
MgB_ . Severe: moderately Moderate: contains Moderate: seasonal Moderate: seasonal
slow permeability; sandy layers in places; water table at depth water table at depth
seasonal water table slope. of 1% to 2 feet. of 1% to 2 feet; mod-
at depth of 1% to 2 erately slow permea-
feet. bility.
Muskingum:
MkC, MkC3____.__ Severe: bedrock at Severe: bedrock at Severe: bedrock at Moderate: slope........
depth of 2 to 3 feet; depth of 2 to 3 feet. depth of 2 to 3 feet;
slope. slope.
MkD, MkD3_______ Severe: bedrock at Severe: bedrock at Severe: bedrock at Severe: slope_.._......
depth of 2 to 3 feet; depth of 2 to 3 feet. depth of 2 to 3 feet;
slope. slope.
MKE, MkE3, MkF, | Severe: bedrock at Severe: bedrock at Severe: bedrock at Severe: slope_____..___
MnE, MnF. depth of 2 to 3 feet; depth of 2 to 3 feet; depth of 2 to 3 feet;
slope. slope. slope.
Philo: Ph_____________ Severe: flooding; sea- Severe: flooding; per- Severe: flooding._______ Severe: flooding.__..____
sonal water table at vious substratum.
depth of 1% to 2 feet.
Pope: Po.__..__._._.. Severe: flooding________ Severe: flooding; Severe: flooding..._.__. Severe: flooding.___.___
pervious substratum.
Rayne:
aB__ ... Moderate: slope......__ Moderate: bedrock Moderate: bedrock Slight_ ... __.._.____
below depth of 3% below depth of 3%
feet; slope. feet.
RaC.o . Severe: slope_______.__ Severe: slope..__.__..._. Moderate: bedrock Moderate: slope_...____
below depth of 3%
feet; slope.
Shelocta:
ShCo . Severe: slope_..._...__ Severe: slope__________ Moderate: slope..._.... Moderate: slope.._-____
ShD, ShE_.._.._.__ Severe: slope....___... Severe: slope_...______ Severe: slope..________ Severe: slope__.________
Steep rock land: Sr____| Severe: slope;rocks____| Severe: slope;rocks._..| Severe: slope; rocks.._.| Severe: slope; rocks____
Strip mine spoil: St.

Too variable to be

rated.

See footnotes at end of table.
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Picnic areas Streets and low-cost roads Playgrounds Paths and trails Lawns and landscaping
Severe: seasonal Severe: seasonal water Severe: seasonal water Severe: seasonal water Severe: seasonal water
water table at table at surface. table at surface. table at surface. table at surface.
surface.
Slight_ .. _._.._.___ Slight. ... ____ Moderate: slope___.__.__ Slight_ ... ___.____ Slight.
Moderate: slope-____. Moderate: slope._..__._ Severe: slope.___.__.__ Slight. .. _________ Moderate: slope.
Moderate: slope-._-_.._ Moderate: slope.....__- Severe: slope_.._______ Moderate: stones_______ Moderate: slope;
stones.
Severe: slope_______._ Severe: slope.___.__.__ Severe: slope__._.____._ Severe: slope___._....__ Severe: slope.
Moderate: seasonal Moderate: seasonal Moderate: seasonal Moderate: seasonal Slight.
water table at depth water table at depth water table at depth water table at depth
of 1% to 2 feet. of 1% to 2 feet. of 114 to 2 feet. of 1% to 2 feet.
Moderate: seasonal Moderate: seasonal Moderate: seasonal Moderate: seasonal Slight.
water table at depth water table at depth water table at depth water table at depth
of 1} to 2 feet. of 1% to 2 feet. of 1} to 2 feet; slope. of 1Y% to 2 feet.
Moderate: slope--___- Severe: bedrock at Severe: slope-_.._.._._ Slight-_ .. _.____ Moderate: bedrock at
depth of 2 to 3 feet. depth of 2 to 3 feet.
Severe: slope.._______ Severe: bedrock at Severe: slope._.__._.___ Moderate: slope....____ Severe: slope.
depth of 2 to 3 feet;
slope.
Severe: slope.__.____.__ Severe: bedrock at Severe: slope-__.__.._._. Severe: slope..._____.___ Severe: slope.
depth of 2 to 3 feet;
slope.
Severe: seasonal Severe: flooding..._..__ Severe: flooding; sea- Moderate: flooding; Moderate: flooding.
water table at depth sonal water table at seasonal water table at
of 1% to 2 feet. depth of 134 to 2 feet. depth of 1 to 2}4 feet.
Slight_ - ... Severe: flooding________ Moderate: flooding._.__ Moderate: flooding____. Moderate: flooding.
Slight_ _ . _____________ Moderate: bedrock Moderate: slope........ Slight_ e ___ Slight.
below depth of 3%
feet.
Moderate: slope-..._. Moderate: slope.._._._._ Severe: slope.____.._._._ Slight__ ... Moderate: slope;
stones.
Moderate: slope_-.___ Moderate: slope..______ Severe: slope.._._._..__ Slight__ ... Moderaté: slope.
Severe: slope____._____ Severe: slope_________. Severe: slope.___._.._.. Severe: slope____.._____ Severe: slope.
Severe: slope; rocks.._| Severe: slope; rocks. .. .| Severe: slope;rocks.___| Severe: slope;rocks..._| Severe: slope; rocks.
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TasLe 9.—Estimated degree and kind of

Soil series and map

Sewage effluent disposal
fields

Impoundments and

Building locations and

symbols sewage lagoons homesites of 3 stories Camp areas
or less
Summers: SuB._..__._. Severe: bedrock at Severe: bedrock at Severe: bedrock at Slight. .. ...
depth of 2 to 3 feet. depth of 2 to 3 feet; depth of 2 to 3 feet.
pervious material.
Wharton:
hB_ ... Severe: seasonal water | Moderate: slope__...___ Moderate: seasonal Moderate: seasonal
table at depth of 114 water table at depth water table at depth
to 2 feet; slow perme- of 114 to 2 feet; bed- of 134 to 2 feet; slow
ability. rock below depth of 4 permeability.
feet; moderate shrink-
swell potential.
WhC, WhC3_.__.__ Severe: seasonal water | Severe: slope...._____. Moderate: seasonal Moderate: seasonal

table at depth of 114
to 2 feet; slow perme-
ability; slope.

water table at depth
of 114 to 2 feet; bed-
rock below depth of 4

water table at depth
of 134 to 2 feet; slow
permeability; slope.

feet; moderate shrink-
swell potential; slope.

! Limitations of Gilpin soils mapped with Calvin soils are the same as those of the Calvin soils. .
3 Limitations of Gilpin soils mapped with Dekalb soils are the same as those of the Dekalb soils.

Building locations and homesites.—Slope, depth to
water table, slip and flood hazards, and depth to bed-
rock are soil properties that affect building locations and
homesites. Buildings considered are three stories or less
with basements. If basements are not planned, depth to
bedrock and depth to water table would be less restric-
tive.

Camp areas.—Sites should be large enough for level
tent and trailer pads, fireplaces, and parking places, and
large enough for privacy. Slope, natural drainage, flood-
ing, and soil texture are properties considered in rating
solls for camp areas.

Picnic areas—Natural drainage, flooding, slope, soil
texture, and stoniness were considered in rating soils for
use as park-type picnic areas.

_ Streets and low-cost roads.—Soil requirements and

limitations for streets and low-cost roads are similar to
those for highways §see tables 6 and 7 in the section
“Engineering Uses of the Soils”). The ratings do not
apply to concrete roads. Table 6 shows the depth to sea-
sonal high water table, depth to bedrock, and the shrink-
swell potential for each soil in the survey area. Table 7
shows the suitability of each soil for road fill and the
limitations that affect highway location, and gives the
susceptibility to frost action. Slope and hazard of flood-
ing are also factors that affect the location of streets and
low-cost roads.

Playgrounds—These are generally small, nearly level
areas used for football, baseball, and .other athletic field
events. Because nearly level areas are needed, consider-
able grading and land shaping are generally required.
Depth to bedrock, slope, depth to water table, and haz-
ard of flooding are factors that affect the suitability of
soils for athletic fields.

Paths. and trails—Ratings apply to soils in areas to
be used for local and cross-country footpaths and trails
for bridle paths. The areas are essentially undisturbed
insofar as land surfaces are concerned. Slope, texture,
high water table, and hazard of flooding are factors

that affect extensive play areas. Limitations are less se-
vere for these than for more intensive uses, such as ath-
letic fields.

Lowns and landscaping.—Soil properties should be
such that, with the necessary additions of lime and fer-
tilizer, lawns can be easily established and maintained.
Soil depth, texture, slope, droughtiness, depth to water
table, and stoniness are properties that affect lawn estab-
lishment and maintenance of shrubs and ornamentals
used in landscaping.

Formation, Morphology, and
Classification of the Soils

In this section the major factors of soil formation are
discussed in terms of their effect on the development of
the soils in Fayette and Raleigh Counties. Morphology
of soils is discussed as relating to horizon nomenclature
and the process involved in horizon development. Then
the current system of soil classification is briefly de-
scribed and the soils in the two counties are classified by
higher categories.

Factors of Soil Formation

Soils form through the interaction of the five major
factors—climate, living organisms, parent material, to-
pography, and time. The relative influence of each factor
usually varies from place to place. Local variations in
soils are the result of differences in kind of parent mate-
rials, topography, and drainage. In some areas one or
two factors may dominate the formation of a soil and
determine most of its properties.

. Climate

Climate affects the formation of soils through its in-
fluence on the rate of weathering of rocks and decompo-
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Slight________________| Severe: bedrock at Moderate: bedrock at Slight_______._________. Moderate: bedrock at
depth of 2 to 3 feet. depth of 2 to 3 feet. depth of 2 to 3 feet.
Moderate: seasonal Moderate: seasonal Moderate: seasonal Slight____________.____ Slight.
water table at depth water table at depth water table at depth
of 114 to 2 feet. of 114 to 2 feet; bed- of 134 to 2 feet;
rock below depth of 4 slope.
feet.
Moderate: seasonal Moderate: seasonal Severe: slope__..____._ Slight_ ... ...._ Moderate: slope.
water table at depth water table at depth
of 134 to 2 feet; of 134 to 2 feet; bed-
slope. ;‘ock below depth of 4
eet.

8 Limitations of Shelocta soils mapped with Ernest soils, except for permeability and depth to seasonal water table, are the same as

those of the Ernest soils.

sition of minerals and organic matter. It also affects bio-
logical activity in the soils and the leaching and move-
ment of weathered materials.

Fayette and Raleigh Counties have a characteristically
humid, continental type of climate that is marked by
sharp seasonal temperature changes. The annual precipi-
tation is about 45 inches, and the mean annual air tem-
perature is about 51° F. The rainfall is fairly uniform
throughout the year. Summer temperatures average
about 68° and winter temperatures about 36° F. Differ-
ences in temperature throughout the two counties are
relatively small. Areas below 1,500 feet in elevation are
about 5° warmer than the average, and mountainous
areas of more than 3,000 feet are correspondingly cooler.
Snowfall and total precipitation are above average in
the mountainous areas.

Climate, however, does not vary enough in the survey
area to account for all the differences among the soils.
The climate tends to develop strongly weathered,
leached, acid soils that are low to moderate in fertility.
This leaching has prevented any appreciable accumula-
tion of bases in all except a few of the soils. For more
detailed information, see the subsection “Climate” in the
section “General Nature of the Area.”

Living organisms

All living organisms are important to soil formation.
These include vegetation, animals, bacteria, and fungi.
The vegetation is generally responsible for the amount of
organic matter and the color of the surface layers, and
it influences the amount of nutrients in soils. The soils
in the survey area formed under hardwood trees and
have only a thin surface layer of organic accumulation.
Earthworms, cicada, burrowers, and other animals help
to keep the soils open and porous. Bacteria and fungi,
through decomposition of vegetation, cause many bene-
ficial changes in the soil, such as the release and leaching
of elements, aggregation, aeration, and better moisture
content.

Parent material

In Fayette and Raleigh Counties, a very large propor-
tion of the soils formed in residual material derived
from interbedded acid shale, siltstone, and sandstone.
These soils are mostly steep and very steep on side slopes,
but they are also ‘gently sloping to sloping on plateau
ridges. A small, dissected region in the eastern edge of the
survey area has soils that formed in residual material de-
rived from reddish shale and siltstone, some of which
are limy. Small acreages of soils throughout the survey
area also formed in colluvial material and in alluvial
material making up stream terraces and bottom lands.

Residual parent materials are predominantly from
interbedded acid shale, siltstone, and sandstone of Penn-
sylvanian age (6, 7). These rocks contain coal seams of
varying thickness. Muskingum, Rayne, and Dekalb soils
formed in these moderately fine textured to moderately
coarse textured materials. The Wharton soils formed in
fine-textured material derived from the clay shale that is
close to the coal seams. Small amounts of red and gray
shale of Mississippian age occur in the eastern edge of
both counties. Gilpin and Calvin soils formed in the
medium-textured to moderately fine textured, acid and
limy material weathered from these rocks.

Colluvial materials occur on foot slopes below uplands
and are underlain mostly by acid sandstone, siltstone,
and shale. These materials are medium textured to mod-
erately fine textured and commonly contain small frag-
ments of stone throughout. They receive underground
and surface water from higher slopes. Shelocta, Ernest,
Brinkerton, and Lickdale soils formed in these materials.
Meckesville soils are below the upland soils underlain by
red and gray shale and siltstone that have some limy
layers.

The older alluvial materials washed from upland soils
underlain by acid shale, siltstone, and sandstone are of
minor extent. These materials are commonly medium
textured to moderately fine textured, and they occur as
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terraces along the larger streams of the two counties.
The Monongahela soils formed in these materials.

Recent alluvium washed from upland soils underlain
b{ acid shale, siltstone, and sandstone occurs on flood
plains along the rivers, streams, and intermittent drain-
ageways of the survey area. This material is medium tex-
tured to moderately coarse textured. Chavies, Pope,
Philo, and Atking soils and Alluvial land formed in this
material. Small areas of medium-textured to coarse-tex-
tured, acid Gravelly alluvial land are along streams
that have steep gradients below the sandstone and shale
uplands. The recently deposited alluvial material along
the New River has been influenced by limestone in the
upper reaches of the river. This material is medium
textured to moderately coarse textured and is slightly
acid to neutral. Ashton and Landes soils formed in this
material.

Topography

The shape of the land, the lay of the land, the slope,
and the position in relation to the water table have in-
fluenced the formation of soils in the survey area. Soils
formed in steep and very steep areas, where runoff is
excessive and movement of soil material by creep is
appreciable, have a weakly developed profile. Some soils
that formed on gentle upland slopes show no characteris-
tics associated with wetness. This generally can be at-
tributed to moderate permeability and adequate drain-
age through the shale or sandstone bedrock. Other soils
on gentle upland slopes, however, do show some char-
acteristics associated with wetness because of the sea-
sonal high water table caused by a fragipan or claypan
layer. On gently sloping or level soils on foot slopes and
stream flood plains, where the water table is at or near
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the surface for long periods, some soils show a marked
evidence of wetness. These soils have a grayish-brown
surface layer and a strongly mottled or grayish subsoil.
Thus, the length, steepness, and configuration of the
slopes influence the characteristics of the kind of soil
that is formed from place to place. Local differences in
soils are largely the result of differences in parent mate-
rial and topography. In table 10 soil series of the area
are arranged to show topographic position, parent mate-
rial, drainage, and deptE.

Time

The formation of soils requires time for changes to
take place in the parent materials, and this is usually a
long time when measured in years. The soils in Fayette
and Raleigh Counties range from young soils on stream
flood glains to old soils on gently sloping uplands. Soils
that formed in flood plains can receive new sediment
with each flooding. These soils have weak soil structure
and slight color differences between horizons. An exam-

le is the Pope soils. In steep areas, soil material may

e removed by creep, washing, or mixing by solifluction
before it has time to form a distinct profile. Dekalb soils
are common on such slopes.

In smooth upland areas, the parent material is rela-
tively stable, and its removal is slow. Therefore, the soil-
forming factors have a long time to act on these mate-
rials. As a result, mature soils that have distinct genetic
horizons, such as Clymer and Rayne soils, have formed.

Morphology of the Soils

This subsection briefly describes horizon nomenclature
and the processes involved in horizon differentiation.

TABLE 10.—Relationship of topographic position and parent material to drainage and depth of soils

[Dashed lines indicate that there is no series of this drainage class in the survey area]

Topographic position and parent material

Well-drained soils

Very poorly

Moderately well | Poorly drained,| drained, deep

Moderately deep

drained, deep soils deep soils 80

Deep

Uplands: Residuum derived from—
Acid sandstone_ - ___._____.________
Acid shale, siltstone, and sandstone.. ..

Acid reddish siltstone and shale.____

Dekalb, Summers..
Gilpin, Mus- :

Colluvial slopes: Colluvium derived
from—
Acid gray shale, siltstone, and sand-
stone.
Acid reddish and gray siltstone,
shale, and sandstone.

Stream terraces: Old, medium-textured
to moderately fine textured alluvium
derived from shale, siltstone, and sand-
stone.

Flood plains: Recent alluvium derived

from—

Cookport.._..___.
Wharton_____.__.

Limestone, shale, and sandstone_____
Acid shale, siltstone, and sandstone. _

Landes, Ashton 1__
Pope, Chavies 1.___

1 These soils occur on high bottoms subject to infrequent flooding.
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Mayjor soil horizons

The results of the soil-forming factors can be distin-
guished by the different layers, or soil horizons, seen in
a soil profile. The soil profile extends from the surface
of the land downward to materials that are little altered
by the soil-forming processes.

Most soils contailn three major horizons, called A, B,
and C. These major horizons can be further subdivided
by the use of subscripts and letters to indicate changes
within one horizon. An example would be the B2t hori-
zon, which represents a layer within the B horizon that
has translocated clay illuviated from the A horizon.

The A horizon is the surface layer. It is the layer
that has the largest accumulation of organic matter.
The dark upper part is called an Al horizon. The A
horizon is also the layer of maximum leaching, or eluvi-
ation of clay and soluble minerals. When considerable
leaching has taken place, an A2 horizon is formed, nor-
mally in the lower part of the A horizon. In cultivated
areas, the A horizon has been mixed by plowing and is
designated as an Ap horizon.

The B horizon lies underneath the A horizon and is
commonly called the subsoil layer. It is the horizon of
maximum accumulation, or illuviation of clay, iron, alu-
minum, or other compounds, leached from the A horizon.
In some soils the B horizon is formed by alteration in

lace rather than from illuviation. The alteration may

e due to oxidation and reduction of iron or the weather-
ing of clay minerals. The B horizon is generally firmer,
has blocky or prismatic structure, and is generally lighter
colored than the A1l horizon but darker colored than the
C horizon.

The C horizon is below the A or B horizon. It consists
of materials that are little altered by the soil-forming
processes but may be modified by weathering.

Processes of soil horizon differentiation

Several processes are involved in the formation of
horizons in the soils of the survey area. These include
the accumulation of organic matter, the leaching of solu-
ble salts, the formation and translocation of clay min-
erals, and the reduction and transfer of iron. These
processes are continually taking place, generally at the
same time throughout the profile. They are measured in
thousands of years.

The accumulation of organic matter takes place with
the decomposition of plant residue. This process darkens
the surface layer and helps form the A1l horizon. Or-
ganic. matter, once it has been lost, takes a long time to
replace. The surface layer of tilled soils in the survey
area averages about 1.0 to 1.5 percent organic-matter
content. A thin A1l horizon in woods commonly has 4.5
to 6.0 percent organic matter.

In order for soils to have distinct soil horizons, some
of the calcium and other soluble salts are leached before
the translocation of clay minerals. Many factors affect
this leaching, such as major vegetation, the kinds of salts
originally present, the depth to which the soil solution

iarcolates, and the texture and structure of the soil pro-

e.

The most important process of soil-horizon formation
in the survey area is the formation and translocation of
silicate clay minerals. The amount of clay minerals in a
soil profile is inherent to the parent material, but
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amounts of clay vary from one soil horizon to another.
Clay minerals are generally eluviated from the A hori-
zon and illuviated into the B horizon as clay films on
ped faces and in pores and root channels. In some soils,
an A2 horizon has been formed by considerable eluvia-
tion of clay minerals to the B horizon. The A2 horizon
18 light colored and in places has weak, platy structure.
The Rayne soils are an example of clay mineral trans-
location.

The reduction and transfer of iron is associated mainly
with the wetter, more poorly drained soils. This process
is called gleying. Moderately well drained soils have
yellowish-brown, strong-brown, reddish-brown, or yel-
lowish-red mottles, indicating segregation of iron. Very
poorly drained soils, such as Lickdale, have a subsoil
and underlying material that are grayish colored, indi-
cating reduction and transfer of iron.

Classification of the Soils

Soils are classified so that we may more easily re-
member their significant characteristics, assemble knowl-
edge about them, see their relationships to one another
and to the whole environment, and develop principles
that help us understand their behavior and response to
manipulation. First through classification and then
through use of soil maps, we can apply our knowledge
of soils to specific fields and other tracts of land.

The current system of soil classification defines soils
in terms of observable or measurable properties (12, 15).
This system was adopted for general use by the National
Cooperative Soil Survey in 1965 and supplemented in
March, 1966. It is under constant study ; therefore, read-
ers interested in the development of the system should
search for the latest revisions. The properties chosen are
primarily those that permit the %rouping of soils that
are similar in genesis. The classification 1s designed to
accommodate all soils. .

The classification has six categories. Beginning with
the broadest, these categories are the order, the suborder,
the great group, the subgroup, the family, and the series.
In table 11, the soils of Fayette and Raleigh Counties are
placed in some of these categories. Following are brief
descriptions of each of the six categories in the system.

Oroer.—Ten soil orders are recognized. They are Enti-
sols, Vertisols, Inceptisols, Aridisols, Mollisols, Spodo-
sols, Alfisols, Ultisols, Oxisols, and Histosols. The prop-
erties used to differentiate the soil orders are those that
tend to give broad climatic groupings of soils. The ex-
ceptions to this are the Entisols, Histosols, and, to some
extent, Inceptisols, which occur in many different cli-
mates. Each order is named with a word of three or four
syllables ending in sol (Ult-i-sol).

Table 11 shows the five soil orders in Fayette and Ral-
eigh Counties—Entisols, Inceptisols, Mollisols, Alfisols,
and Ultisols. .

Entisols are essentially recent or very young soils.
They have been very slightly modified from the material
in which they formed. In Fayette and Raleigh Counties
the principal modification is color. ) )

Inceptisols are soils that have genetic horizons begin-
ning to develop. Their name is derived from the Latin
inceptum, for beginning. These soils have not progressed
far enough toward maturity to have formed horizons of
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TaBLE 11.—S01l series classified according to two systems

Classification according to current system !
Soil series Classification according to
1938 system— Great soil group
Family Subgroup Order

Ashton___._______ Fine-silty, mixed, mesic-______.___ Mollic Hapludalfs_ . __.__._._ Alfisols_______ Gray-Brown Podzolic soils
inteﬁrading toward Al-
luvial soils.

Atkins_ . ________. Fine-loamy, mixed, acid, mesic____| Typic Fluvaquents._._.....__ Entisols.._... Low-Humic Gley soils.

Brinkerton__..____| Fine-silty, mixed, mesic. _.._.___.. Typic Fragiaqualfs___._______ Alfisols__.____ Low-Humic Gley soils.

Calvin____._____.. Loamy-skeletal, mixed, mesic._.___| Typic Dystrochrepts_....__.__ Inceptisols.._.| Sols Bruns Acides.

Chavies 2...__.__.| Coarse-loamy, mixed, mesic_..___. Ultic Hapludalfs .- ____._._.__ Alfisols..._.__ Gray-Brown Podzolic soils
intergrading toward Al-
luvial soils.

Clymer..._.____._| Fine-loamy, mixed, mesic._._...___ Typic Hapludults. __________ Ultisols_______ Brown Podzolic soils.

Cookport._...____ Fine-loamy, mixed, mesic_..______ Aquic Fragiudults___________ Ultisols______ Red-Yellow Podzolic soils
intergrading toward Gray-
Brown Podzolic soils.

Dekalb_ .. ____.__._ Loamy-skeletal, mixed, mesic___.__ Typic Dystrochrepts_________ Inceptisols..._| Sol Bruns Acides.

Ernest.___..______ Fine-loamy, mixed, mesic__._.____ Aquic Fragiudults_.__________ Ultisols_ - -___ Red-Yellow Podzolic soils
intergrading toward Gray-
Brown Podzolic soils.

Gilpin_____..____ Fine-loamy, mixed, mesic__._.____ Typic Hapludults_____..___. Ultisols- - __ Red-Yellow Podzolic soils
intergrading toward Gray-

, Brown Podzolic soils.

Landes 3. _______. Coarse-loamy, mixed, mesic._..___ Fluventic Hapludolls_..______ Mollisols__.._ Alluvial soils.

Lickdale___._____ Fine-loamy, mixed, acid, mesic-___.| Humic Haplaquepts. .. ____.. Inceptisols.__.| Humic-Gley soils.’

Meckesville_ ____ Fine-loamy, mixed, mesic.___.____ Typic Fragindults___________ Ultisols_ - . __ Red-Yellow Podzolic soils in-
tergrading toward Gray-
Brown Podzolic soils,

Monongahela_____ Fine-loamy, mixed, mesic._______._ Typic Fragiudults___________ Ultisols_ _ _.__ Red-Yellow Podzolic soil
intergrading toward Gray-
Brown Podzolic soils.

Muskingum_ .. ___ Fine-loamy, mixed, mesic.________ Typic Dystrochrepts.________ Inceptisols....| Sols Bruns Acides intergrading
toward Lithosols.

Philo____.____.___ Coarse-loamy, mixed, mesic__...__ Fluvaquentic Dystrochrepts. .{ Inceptisols____| Alluvial soils.

Pope...o oo Coarse-loamy, mixed, mesic__.____ Fluventic Dystrochrepts____.. Inceptisols_...| Alluvial soils.

Rayne___________ Fine-loamy, mixed, mesic_.__...__ Typic Hapludults. .. ________ Ultisols. - ... Gray-Brown Podzolic soils.

Shelocta. - __.____ Fine-loamy, mixed, mesic.._._..__ Typic Hapludults. .. ________ Ultisols_ - ____ Gray-Brown Podzolic soils.

Summers_...__.__ Loamy-skeletal, mixed, mesic_..__ Typic Haplumbrepts__._______ Inceptisols....| Sols Bruns Acides.

Wharton_______.__ Clayey, mixed, mesic_ .. _.___..._. Aquic Hapludults_________.. Ultisols- - ___. Gray-Brown Podzolic soils.

1 Based on July 1969, placement.

2 Taxadjunct; the depth to stratified material is less than currently defined for the Chavies series, but this difference does not alter

the usefulness or behavior of the soil.

® Taxadjunct; the Landes soil lacks the free carbonates in the lower part of the subsoil that is characteristic of the series as now defined,
but this difference does not alter the usefulness or behavior of the soil.

clay accumulation. They do, however, exhibit some de-
gree of development, including weak structure and
changes resulting in a B horizon that has slightly
brighter or stronger colors than those of the surface
layer and substratum. The Dekalb soils are examples of
Inceptisols.

Mollisols have a thick, dark-colored surface layer
called the mollic epipedon. Their name is derived from
the Latin mollis, for soft. They may or may not have a
horizon of clay accumulation. Landes soils, formerly
classified as Alluvial soils, are in this order. They do not
have a B horizon of clay accumulation, and because they
formed in recent alluvium, organic matter occurs er-
ratically through the subsurface layers.

Alfisols are soils that have a B horizon of clay ac-
cumulation. Their B horizon has bright colors, mod-
erate to strong structure, and relatively high base satura-
tion. This order includes Ashton soils.

Ultisols also have a B horizon of clay accumulation.
This horizon has bright colors, moderate to strong struc-
ture, and relatively low base saturation. It includes soils

formerly classified as Red-Yellow Podzolic soils. Monon-
gahela and Ernest soils are in this order.

SusorpEr.—Each order is divided into suborders, pri-
marily on the basis of those soil characteristics that seem
to produce classes with the greatest genetic similarity.
The suborders narrow the broad climatic range per-
mitted in the orders. The soil properties used to separate
suborders are mainly those that reflect either the pres-
ence or absence of waterlogging or soil differences that
result from climate or vegetation. The names of sub-
orders have two syllables. The last syllable indicates the
order. An example is Udults (Ud meaning humid, and
ult from Ultisols).

GreaT Grour.—Soil suborders are separated into great
groups on the basis of uniformity in the kinds and se-
quence of major soil horizons and features. The horizons
used to make separations are those in which clay, iron,
or humus has accumulated or those that have pans that
interfere with the growth of roots or movement of water.
The features used are the properties of clays, soil tem-
perature, major differences in chemical composition



PAYETTE AND RALEIGH COUNTIES, WEST VIRGINIA 71

(mainly calcium, magnesium, sodium, and potassium),
and the like. The names of great groups have three or
four syllables and are made by adding a prefix to the
name of the suborder. An example is Fragiudult (Fragi
mia)nlng fragipan; ud for humid; and wl¢t from Ulti-
sols).

SuBcrour.—Great groups are subdivided into sub-

roups, one representing the central (typic) segment of
the group, and others, called intergrades, that have prop-
erties of the group and also have one or more properties
of another great group, suborder, or order. Subgroups
may also be made in those instances where soil properties
intergrade outside of the range of any other great group,
suborder, or order. The names of subgroups are derived
by placing one or more adjectives before the name of the
great group. An example is Typic Fragiudult (a typical
Fragiudult).

FamiLy.—Families are separated within a subgroup
primarily on the basis of properties important to the
growth of plants or behavior of soils when used for
engineering. Among the properties considered are tex-
ture, mineralogy, reaction, soil temperature, permeabil-
ity, thickness of horizons, and consistence. A family
name consists of a series of adjectives preceding the sub-
group name. The adjectives are the class names for tex-
ture, mineralogy, and the like that are used as family
differentia (see table 11). An example is the fine-loamy,
mixed, mesic family of Typic Fragiudults.

Some readers will want to know how the soils would
have been classified under the 1938 soil classification sys-
tem. Table 11 also shows the soils classified in great soil
groups according to the 1938 system (3), as modified in
1949 (13).

General Nature of the Area

The first settlements were made in the survey area by
hunters and trappers in about 1790. These men came
mostly from Virginia and were of English descent. Fay-
ette County was organized in 1831. Raleigh County, with
Beckley as the county seat, was formed from a part of
Fayette County in 1850. Coal mining and lumbering de-
veloped after the Chesapeake and Ohio Railroad was
constructed in about 1873. These have become large and
important industries. The two counties produced 13.7
million tons of coal in 1969, or about 10 percent of the
total State output for that year. Lumbering has con-
tinued as a large industry, and four-fifths of the survey
area is wooded.

Population increased rapidly after coal mining be-
gan. In 1970 the population was 114,390. Beckley, the
largest city in the area, had a population of 19,884. Fay-
etteville, the county seat of Fayette County, had a popu-
lation of 1,712, and Montgomery, on the New River, had
a population of 1,786. Many small mining and trade-
center towns are in the two counties.

Farming is relatively unimportant in the survey area.
In 1964, only 13.5 percent of the area was in farms. Most
farms are of the general type.

The area has a network of improved roads that in-
cludes some major highways. Among the major railroads
are the Chesapeake and Ohio, Norfolk and Western, and

Penn-Central. Many feeder lines have been extended
through the survey area to transport coal to market.

Physiography, Relief, and Drainage

The two-county area lies within the Allegheny Plateau
region. The elevations range from 3,566 feet on Huff
Knob in Raleigh County to 613 feet where the Kanawha
River leaves the western part of Fayette County. Gen-
erally, the area.is rough and mountainous. It is an old
plateau region, and some rather broad flats at elevations
of 2,000 to 2,500 feet remain in the eastern three-fifths
of the survey area. The valleys are narrow and have
very steep sides. The deepest geologic erosion is along
the New River. This is a narrow, gorgelike valley, about
1,300 to 1,700 feet deep and about a mile wide. The Chesa-
peake and Ohio Railroad traverses this gorge. The western
two-fifths of the survey area is thoroughly dissected by
narrow ridges and valleys. Streams are generally nearly
1,000 feet below the ridges. The area is drained by the New
River and the Kanaw%a. River in the northeast and by
tributaries of the Coal and Guyandot Rivers in the west.

Climate®

The humid, continental type of climate of the two
counties is characterized by sharp temperature contrasts,
both seasonal and, frequently, day to day. Because of
predominant westerly circulation of the atmosphere in
this latitude, considerable moisture is deposited on the
windward slopes of the higher ridges, and thus there
is a gradual statewide increase in annual precipitation
from west to east. Recorded totals have averaged between
45 and 46 inches at climate stations in this area, and state-
wide analyses suggest that annual precipitation (liquid)
averages more than 50 inches on the highest ridges in the
eastern part of Fayette County. Snowfall shows the same
pattern, but in a more marked degree. Average seasonal
snowfall totals nearly 30 inches along the western
borders of both counties, increasing to more than 40
inches over most of the area. The highest ridges in the
eastern part of Fayette County average more than 60
inches.

Temperature and precipitation data based on records
of the Beckley Veterans Administration Hospital, Ra-
leigh County, are given in tables 12 and 13.

Winter climate i1s mild at elevations of less than 1,500
feet ; moderately rigorous at elevations between 1,500 .and
3,000 feet; and frequently severe at the higher elevations
of more than 3,000 feet. Although cold waves occur two
or three times per year on the average, they seldom last
longer than a few days. Below-zero temperatures, as
well as temperatures in the seventies, have been recorded
in December, January, and February. A minimum of
—13° F. can be expected once every 10 years and —16°,
once every 25 years on the average. Snowstorms are usu-
ally followed by thawing periods, and there is no large-
scale melting in spring of a seasonally accumulated
snowpack. Total snowfall. amounts vary greatly from
winter to winter. South-facing hillsides rapidly lose

5By RoBERT O. WEEDFALL, State climatologist, National Weather
Service, U.S. Department of Commerce.
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TaBLE 12.—Temperature and precipitation data

[Temperature and precipitation data from the Beckley Veterans Administration Hospital, Raleigh County (elevation 2,330 feet). Minor
allowances will have to be made when applying the data to other locations-at different elevations, as noted in the text. All data are
for a 30-year period except snowfall data, which are for a 19-year period}

Temperature Precipitation
Two years in 10 will have One year in 10 will
about 4 days with— have—

Average | Average

Month Average | Average number of | depth of

daily daily Maximum Minimum Average days with | snow on

maximum | minimum | temperature tempera- total snow days with

equal to or ture equal Less More cover of snow
higher than— to or than— than— 1 inch cover
lower or more
than—

°F °F. °F, °F. Inches Inches Inches Number Inches
January____.____..__ 44 23 60 2 3. 64 1.6 6.1 1 3.9
February..___....___ 46 24 61 5 3. 47 2.0 5.6 8 4.6
March_____________ 52 28 68 12 4. 47 2.7 7.3 5 5.3
April . ____________ 65 37 79 22 3. 62 1.8 5.2 1 1.8
P2\ 74 47 84 33 4.01 2.0 6.4 ||
June_______________ 79 54 87 42 4. 46 2.4 (A N PRI [
July . 82 58 88 48 5.15 3.0 8 2 { e
August_ . __________ 81 57 88 45 4. 53 2.5 A7 PO I
September___.___.. 77 50 87 35 3. 28 1.5 6.2 ||l
October_._.._..____ 67 39 78 24 2. 61 .9 49 ® 2.5
November._________ 54 30 69 14 2. 68 1.5 4.6 2 3.4
December_.________ 45 24 61 5 3.19 1.7 5.3 7 3.4
Year__.________ 64 39 192 2 —5 45.11 37.5 54. 5 33 4.1

1 Average annual highest temperature.
3 Average annual lowest temperature.
3 Less than ¥ day.

their snow cover in the frequent lulls between storms
when solar radiation becomes effective.

Summer temperatures are not extreme and are gen-
erally comfortable on the plateau areas of more than
1,500 feet elevation. Cool nights are induced by the ele-
vation throughout the summer. Temperatures of more
than 100° occur only infrequently at elevations of less
than 1,500 feet. Temperatures of 90° or more are un-
usual on the plateau areas of more than 1,500 feet. Beck-
ley averages 6 days per year with temperatures of 90°
or more. Maximum temperatures at elevations of less than
1,500 feet average about 5° higher than on the plateau

areas represented by Beckley’s data. Thunderstorms oc-
cur on an average of 40 to 50 days per year, are more
frequent over the higher elevations, and have their most
frequent occurrences in June and July. Flash floods on
smaller watersheds are not infrequent and result from
heavy rainfall from large-area storms or intense thun-
derstorms. Tornadoes and hailstorms are rare. The
length of the growing season is usually adequate for
crops common to the region. The freeze-free season aver-
ages 141 days in the Beckley area. Evaporation from
ponds and Treservoirs is about 19 inches from Ma

through October and 27 inches annually. Light winds

TaBLE 13.—Probability of last freezing temperature in spring and first in fall (6)

[Data from a 30-year record at the Beckley Veterans Administration Hospital, Raleigh County (elevation 2,330 feet). Elevation differences
of 1,000 feet would change the dates by about 7 days (earlier in spring and later in fall for lower elevations, ete.)]

Probability

Dates for given probability and temperature

16° F. or lower 24° F. or lower 32° F. or lower

Spring:

1yearin 10later than_ . _ _ __________ . .-
1 year in 4 later than . - . _ . aeeaaoa-
5 yearsin 10 laterthan_ . _______._____ i

Fall

1 yearin 10 earlier than_ ___ . __ .-
1 year in 4 earlier than_ _ _ ________ e~
5 vears in 10 earlier than_ _ o eiaaaaaaaoo

_____ April 9 April 29 May 31
..... arch 30 April 22 May 20
_____ March 19 April 15 May 11
_____ October 23 October 6 September 15
_____ November 4 October 14 September 22
..... November 17 October 23 September 29
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prevail in the lulls between storms and occur most fre-
quently late in summer and in fall, especially in valley
locations. Valley fogs are most common late in summer
and in fall because of more abundant moisture. Night-
time and early-morning relative humidity averages are
quite high, 80 to 95 percent, but midday values are more
moderate, about 50 to 60 percent for all months. Periods
of oppressive humidity and warm temperatures are more
frequent at elevations of less than 1,000 feet.

Water Supply

The two-county area is well supplied with surface
streams and many small springs. Innumerable small
streams supply local needs, and the New River flows
across this area from the east and empties into the
Kanawha River, which leaves Fayette County at Mont-
gomery. This river is dammed near Hawk’s Nest and is
used for electric power. Paint Creek and Clear Fork are
the larger streams in the western part of the survey area.
Many small- to medium-sized ponds and lakes have been
constructed on small streams on the gentle plateau flats.
Locally, much water comes from wells. The quality of
this water varies from place to place, depending on the
proximity to coal seams.

Farming

The statistics in this section are based mostly on re-
ports of the 1964 U.S. Census of Agriculture.

Farming is relatively unimportant to the economy of
Fayette and Raleigh Counties. Of the 808,320 acres in
the survey area, only 109,719 acres, or 13.5 percent, was
in farms. Fayette County had 644 farms that had a total
of 48,536 acres, and Raleigh County had 736 farms that
had a total of 61,183 acres. Farms in the two-county
area average about 79.5 acres each.

Land use in the survey area has been stable, although
the last decade has seen a marked trend in steeper pas-
ture land reverting to idle land and brushy woods. The
demand for urban housing and industrial building has
increased slightly. In 1964 land use was reported as
follows:

Acres
gayettte Igaleiath
oun \ oun
Cropland: ! !
arvested._._____________________. 6, 952 8, 129
Used for pasture_ _________________ 5, 982 6, 641
Not harvested and not pastured.____ 2, 499 3, 681
Woodland:
Pastured _______________________. 7, 044 9, 443
Not pastured__.__________________ 15, 538 20, 510
Other pasture (not cropland and not
woodland) - __._________________ 9, 075 10, 760

In 1964, only corn and oats had a total of more than 100
acres in the survey area. Corn for all purposes was grown
on 510 acres in Fayette County and on 519 acres in
Raleigh County. Oats grew on 170 acres in Fayette County
and on 71 acres in Raleigh County. Hay consisting of
alfalfa and alfalfa mixtures grew on 1,038 acres in Fayette
County and on 1,172 acres in Raleigh County. Fayette
County had 4,309 acres of hay consisting of clover,
timothy, and mixtures, and Raleigh County had 4,876
acres.

Also in 1964, there were 4,457 cattle and calves in
Fayette County and 5,223 in Raleigh County. Fayette
County had 815 milk cows, and Raleigh County had 1,125
milk cows. Hogs and pigs totaled 937 head in Fayette
County and 1,145 head in Raleigh County. Sheep and
lambs amounted to 762 in Fayette County and 830 in
Raleigh County.
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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
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the atmosphere; but that in a poorly aerated soil is consider-
ably higher in carbon dioxide and lower in oxygen.

Aggregate, soil. Many fine particles held in a single mass or cluster.
Natural soil aggregates such as crumbs, blocks, or prisms are
called peds. Clods are aggregates produced by tillage or logging.

Alkali soil. Generally, a highly alkaline soil. Specifically, an alkali
soil that has so high a degree of alkalinity (pH 8.5 or higher)
or so high a percentage of exchangeable sodium (15 percent or
more of the total exchangeable bases), or both, that the growth
of most crop plants is low from this cause.

Alluvium. Soil material, such as sand, siit, or clay, that has been
deposited on land by streams,

Association, soil. A group of soils geographically associated in
a characteristie repeating pattern.

Available water capacity (also termed available moisture capacity).
The capacity of soils to hold water available for use by most
plants. It is commonly defined as the difference between the
amount of soil water at field capacity and the amount at wilting
point. It is commonly expressed as inches of water per inch of
soil.

Base saturation. The degree to which material that has base-
exchange properties is saturated with exchangeable cations
other than hydrogen, expressed as a percentage of the cation-
exchange capacity.

Bedrock. The solid rock that underlies soil and other unconsolidated
material or that is exposed at the surface.

Calcareous soil. A soil containing enough calecium carbonate (often
with magnesium carbonate) to effervesce (flzz) visibly when
treated with cold, dilute hydrochloric acid.

Caliche. A more or less cemented deposit of calcium carbonate in
many soils of warm-temperate areas, as in the Southwestern
States. The material may consist of soft, thin layers in the soil
or of hard, thick beds just beneath the solum, or it may be
exposed at the surface by erosion.

Catena. A sequence, or “chain,” of soils on a landscape, developed
from one kind of parent material but having different charac-
teristics because of differences in relief and drainage.

Channery soil. A soil that contains thin, flat fragments of sand-
stone, limestone, or schist, as mueh as 6 inches in length along
the longer axis. A single piece is called a fragment.

Clay. As a soil separate, the mineral soil particles less than 0.002
millimeter in diameter. As a soil textural class, soil material
that is 40 percent or more clay, less than 45 percent sand; and
less than 40 percent silt.

Clay film. A thin coating of clay on the surface of a soil aggre-
gate. Synonyms: clay coat, clay skin.

Claypan. A compact, slowly permeable soil horizon that contains
more clay than the horizon above and below it. A claypan is
commonly hard when dry and plastic or stiff when wet.

Colluvium, Soil material, rock fragments, or both, moved by creep,
slide, or local wash and deposited at the base of steep slopes.

Complex, soil. A mapping unit consisting of different kinds of
soils that occur in such small individual areas or in such an
intricate pattern that they cannot be shown separately on a
publishable soil map.

Concretions. Grains, pellets, or nodules of various sizes, shapes,
and colors consisting of concentrations of compounds, or of
soil grains cemented together. The composition of some con-
cretions is unlike that of the surrounding soil. Caleium carbo-
nate and iron oxide are examples of material commonly found
in concretions.

Consistence, soil. The feel of the soil and the ease with which a
lump can be crushed by the fingers. Terms commonly used to
describe consistence are—

Loose.—Noncoherent when dry or moist; does not hold together
in a mass.

Friable—When moist, crushes easily under gentle pressure be-
tween thumb and forefinger and ean be pressed together into
a lump.

Firm.—When moist, crushes under moderate pressure between
thumb and forefinger, but resistance is distinetly noticeable.

Plastic—When wet, readily deformed by moderate pressure but
can be pressed into a lump; will form a “wire” when rolled
between thumb and forefinger.

Sticky.—When wet, adheres to other material, and tends to
stretch somewhat and pull apart, rather than to pull free
from other material.

Hard—When dry, moderately resistant to pressure; can be
broken with difficulty between thumb and forefinger.

Soft.—When dry, breaks into powder or individual grains under
very slight pressure.

Cemented.—Hard and brittle; little affected by moistening.

Contour farming. Plowing, cultivating, planting, and harvesting
in rows that are at right angles to the natural direction of the
slope or that are parallel to terrace grade.

Diversion, or diversion terrace. A ridge of earth, generally a ter-
race, that is built to divert runoff from its natural course and,
thus, to protect areas downslope from the effects of such runoff.

Drainage class (natural). Refers to the conditions of frequency
and duration of periods of saturation or partial saturation that
existed during the development of the soil, as opposed to
altered drainage, which is commonly the result of artificial
drainage or irrigation but may be caused by the sudden deepen-
ing of channels or the blocking of drainage outlets. Seven dif-
ferent classes of natural soil drainage are recognized.

Bxcessively drained soils are commonly very porous and rapidly
permeable and have a low available water capacity.

Somewhat excessively drained solls are also very permeable and
are free from mottling throughout their profile.

Well-drained soils are nearly free from mottling and are com-
monly of intermediate texture.

Moderately well drained soils commonly have a slowly permeable
layer in or immediately beneath the solum. They have uni-
form color in the A and upper B horizons and have mottling
in the lower B and the C horizons.

Somewhat poorly drained soils are wet for significant periods
but not all the time, and some soils commonly have mottling
at a depth below 6 to 16 inches.

Poorly drained soils are wet for long periods and are light gray
and generally mottled from the surface downward, although
mottling may be absent or nearly so in some soils.

Very poorly drained soils are wet nearly all the time. They have
a dark-gray or black surface layer and are gray or light gray,
with or without mottling, in the deeper parts of the profile.

Eluviation. The movement of material from one place to another
within the soil, in either true solution or colloidal suspension.
Soil horizons that have lost material through eluviation are
said to be eluvial ; those that have received material are illuvial.

Erosion. The wearing away of the land surface by wind (sand-
blast), running water, and other geological agents.

Fertility, soil. The quality of a soil that enables it to provide
compounds, in adequate amounts and in proper balance, for
the growth of specified plants, when other growth factors such
as light, moisture, temperature, and the physical condition of
the soil are favorable.

First bottom. The normal flood plain of a stream subject to
frequent or occasional flooding.

Flood plain. Nearly level land, consisting of stream sediments, that
borders a stream and is subject to flooding unless protected
artificially.

Fragipan. A loamy, brittle, subsurface horizon that is very low
in organic-matter content and clay but is rich in silt or very
fine sand. The layer is seemingly cemented. When dry, it is
hard or very hard and has a high bulk density in comparison
with the horizon or horizons above it. When moist, the fragipan
tends to rupture suddenly if pressure is applied, rather than to
deform slowly. The layer is generally mottled, is slowly or very
slowly permeable to water, and has few or many bleached
fracture planes that form polygons. Fragipans are a few inches
to several feet thick ; they generally occur below the B horizon,
15 to 40 inches below the surface.

Genesis, soil. The manner in which a soil originates. Refers es-
pecially to the processes initiated by climate and organisms
that are responsible for the development of the solum, or true
soil, from the unconsolidated parent material, as conditioned
by relief and age of landform.

Gleization. The reduction, translocation, and segregation of soil
compounds, notably of iron, usually in the lower horizons, as
a result of waterlogging with poor aeration and drainage;
expressed in the soil by mottled colors dominated by gray. The
soil-forming processes leading to the development of a gley soil.

Gleyed soil. A soll in which waterlogging and lack of oxygen have
caused the material in one or more horizons to be neutral gray
in color. The term “gleyed” is applied to soil horizons with
yellow and gray mottling caused by intermittent waterlogging.

Gravelly soil material, 15 to 50 percent of material, by volume,
consisting of rounded or angular rock fragments that are not
prominently flattened and are up to 3 inches in diameter.
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Gully. A miniature valley with steep sides cut by running water
and through which water ordinarily runs only after rains. The
distinction between gully and rill is one of depth. A gully gen-
erally is an obstacle to farm machinery and is too deep to be
obliterated by normal tillage; a rill is of lesser depth and can
be smoothed over by ordinary tillage. V-shaped gullies result
if the material is more difficult to erode with depth; whereas
U-shaped gullies result if the lower material is more easily
eroded than that above it.

Hardpan. A hardened or cemented soil horizon, or layer. The
soil material may be sandy or clayey, and it may be cemented
by iron oxide, silica, calcium carbonate, or other substance.

Horizon, soil. A layer of soil, approximately parallel to the surface,
that has distinet characteristics produced by soil-forming proe-
esses, These are the major horizons:

O horizon.—The layer of organic matter on the surface of a
mineral soil. This layer consists of decaying plant residues.

A horizon.—The mineral horizon at the surface or just below an
O horizon. This horizon is the one in which living organisms
are most active and therefore is marked by the accumulation
of humus. The horizon may have lost one or more of soluble
salts, clay, and sesquioxides (iron and aluminum oxides).

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, sesqui-
oxides, humus, or some combination of these; (2) by pris-
matic or blocky structure; (3) by redder or stronger colors
than the A horizon; or (4) by some combination of these.
Combined A and B horizons are usually called the solum, or
true soil. If a soil lacks a B horizon, the A horizon alone is
the solum.

C horizon.—The weathered rock material immediately beneath
the solum. In most soils this material is presumed to be like
that from which the overlying horizons were formed. If the
material is known to be different from that in the solum, a
Roman numeral precedes the letter C.

R layer—Consolidated rock beneath the soil. The rock usually
underlies a C horizon but may be immediately beneath an A
or B horizon.

Illuviation. The accumulation of material in a soil horizon through
the deposition of suspended material and organic matter re-
moved from horizons above. Since part of the fine clay in the
B horizon (or subsoil) of many soils has moved into the B
horizon from the A horizon above, the B horizon is called an
illuvial horizon.

Leached layer. A layer from which the soluble materials have been
dissolved and washed away by percolating water.

 Liquid limit. The moisture content at which the soil passes from
a plastic to a liquid state. In engineering, a high liquid limit
indicates that the soil has a high content of clay and a low
capacity for supporting loads.

Loam. Soil material that contains 7 to 27 percent clay, 28 to 50
percent silt, and less than 52 percent sand.

Loess. Fine-grained material, dominantly of silt-sized particles,
that has been deposited by wind.

Miscellaneous land type. A mapping unit for areas of land that
have little or no natural soil ; or that are too nearly inaccessible
for orderly examination ; or that occur where, for other reasons,
it is not feasible to classify the soil.

Morphology, soil. The physical makeup of the soil, including the
texture, structure, porosity, consistence, color, and other physi-
cal, mineral, and biological properties of the various horizons,
and their thickness and arrangement in the soil profile.

Mottling, soil. Irregularly marked with spots of different colors
that vary in number and size. Mottling in soils usually indi-
cates poor aeration and lack of drainage. Descriptive terms are
as follows: Abundance—few, common, and many; size—fine,
medium, and coarse; and contrast—faint, distinct, and promi-
nent. The size measurements are these: fine, less than 5
millimeters (about 0.2 inch) in diameter along the greatest
dimension; medium, ranging from 5 millimeters to 15 milli-
meters (about 0.2 to 0.6 inch) in diameter along the greatest
dimension; and coarse, more than 15 millimeters (about 0.8
inch) in diameter along the greatest dimension.

Munsell notation. A system for designating color by degrees of
the three simple variables—hue, value, and chroma. For ex-
ample, a notation of 10YR 6/4 is a color with a hue of 10YR,
a value of 6, and a chroma of 4.

Parent material. Disintegrated and partly weathered rock from
which soil has formed.

Ped. An individual natural soil aggregate, such as a crumb, a prism,
or a block, in contrast to a clod.

Permeability. The quality that enables, the soil to transmit water
or air. Terms used to describe permeability are as follows:
very slow, slow, moderately slow, moderate, moderately rapid,
rapid, and very rapid.

Phase, soil. A subdivision of a soil, series, or other unit in the soil
classification system made because of differences in the soil
that affect its management but do not affect its classification
in the natural landscape. A soil series, for example, may be
divided into phases because of differences in slope, stoniness,
thickness, or some other characteristic that affects its manage-
ment but not its behavior in the natural landscape.

pH value. A numerical means for designating acidity and alkalinity
in soils. A pH value of 7.0 indicates precise neutrality ; a higher
value, alkalinity ; and a lower value, acidity.

Plasticity index. The numerical difference between the liquid limit
and the plastic limit; the range of moisture content within
whiech the soil remains plastic.

Plastic limit. The moisture content at which a soil changes from a
semisolid to a plastic state.

Profile, soil. A vertical section of the soil through all its horizons
and extending into the parent material.

Reaction, soil. The degree of acidity or alkalinity of a soil, ex-
pressed in pH values. A soil that tests to pH 7.0 is precisely
neutral in reaction because it is neither acid nor alkaline. An
acid, or “sour,” soil is one that gives an acid reaction; an
alkaline soil is one that is alkaline in reaction. In words, the
degrees of acidity or alkalinity are expressed thus:

pH pH

Extremely acid-._._ Below45 Neutral ... __.____ 6.6to 7.3

Very strongly acid. 4.5to5.0 Mildly alkaline______ 74t0 7.8

Strongly acid...._ 51to5.5 Moderately alkaline_ 7.9to8.4

Medium acid-_._- 5.6t06.0 Strongly alkaline____ 8.5to0 9.0
Slightly acid_.__. 6.1t0o6.5 Very strongly alka-

line . _________ 9.1 and
higher
Relief. The elevations or inequalities of a land surface, considered

collectively.

Residual material. Unconsolidated, partly weathered mineral ma-
terial that accumulates over disintegrating solid rock. Residual
material is not soil but is frequently the material in which a
soil has formed.

Rill. A steep-sided channel resulting from accelerated erosion. A
rill normally is a few inches in depth and width and is not
large enough to be an obstacle to farm machinery.

Runoff (hydraulics). The part of the precipitation upon a drain-
age area that is discharged from the area in stream channels,
The water that flows off the land surface without sinking in is
called surface runoff; that which enters the ground before
reaching surface streams is called ground-water runoff or
seepage flow from ground water.

Saline soil. A soil that contains soluble salts in amounts that
impair growth of plants but that does not contain excess ex-
changeable sodium.

Sand. Individual rock or mineral fragments in a soil that range
in diameter from 0.05 to 2.0 millimeters. Most sand grains con-
sist of quartz, but they may be of any mineral composition.
The textural class name of any soil that contains 85 percent
or more sand and not more than 10 percent clay.

Series, soil. A group of soils developed from a particular type of
parent material and having genetic horizons that, except for
texture of the surface layer, are similar in differentiating
characteristics and in arrangement in the profile.

Sedimentary rock. A rock composed of particles deposited from
suspension in water. The chief sedimentary rocks are conglom-
erate, from gravel; sandstone, from sand; shale, from clay;
arfd limestone, from soft masses of calcium carbonate. There
are many intermediate types. Some wind-deposited sands have
been consolidated into sandstone.

Silt. Individual mineral particles in a soil that range in diameter
from the upper limit of clay (0.002 millimeter) to the lower
limit of very fine sand (0.05 millimeter). Soil of the silt tex-
tural class is 80 percent or more silt and less than 12 percent

clay.
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Seil. 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 living matter acting on
earthy parent material, as conditioned by relief over periods of
time. :

Soil separates. Mineral particles, less than 2 millimeters in equiva-
lent 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 to 1.0 millimeter) ;
coarse sand (1.0 to 0.5 millimeter) ; medium sand (0.5 to 0.25
millimeter) ; fine sand (0.25 to 0.10 millimeter) ; very fine sand
(0.10 to 0.05 milimeter) ; 8ilt (0.05 to 0.002 millimeter) ; and
clay (less than 0.002 millimeter). The separates recognized
by the International Society of Soil Science are as follows:
I (2.0 to 0.2 millimeter) ; IT (0.2 to 0.02 millimeter) ; IIT (0.02
to 0.002 millimeter) ; IV (less than 0.002 millimeter).

Solum. The upper part of a soil profile, above the parent material,
in which the processes of soil formation are active. The solum
in mature soil includes 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 characteristic of the soil are largely
confined to the solum.

Stripcropping. Growing crops in a systematic arrangement of strips,
or bands, to serve as vegetative barriers to wind and water
erosion.

Structure, soil. The arrangement of primary soil particles into
compound particles or clusters that are separated from adjoin-
ing aggregates and have properties unlike those of an equal
mass of unaggregated primary soil particles. The principal
forms of soil structure are—platy (laminated), prismatic (ver-
tical axis of aggregates longer than horizontal), columnar
(prisms with rounded tops), blocky (angular or subangular),
and granuler. Structureless soils are either single grain (each
grain by itself, as in dune sand) or massive (the particles
adhering together without any regular cleavage, as in many
claypans and hardpans).

Subsoil. Technically, the B horizon ; roughly, the part of the solum
below plow depth.

Substratum. Technically, the part of the soil below the solum.

Surface soil. The soil ordinarily moved in tillage, or its equivalent

in uncultivated soil, about 5 to 8 inches in thickness. The
plowed layer.

Terrace. An embankment, or ridge, constructed across sloping soils
on the contour or at a slight angle to the contour. The terrace
intercepts surface runoff so that it may soak into the soil or
flow slowly to a prepared outlet without harm. Terraces in
fields are generally built so they can be farmed. Terraces
intended mainly for drainage have a deep channel that is
maintained in permanent sod.

Terrace (geological). An old alluvial plain, ordinarily flat or
undulating, bordering a river, lake, or the sea. Stream terraces
are frequently called second bottoms, as contrasted to flood
plains, and are seldom subject to overflow. Marine terraces
were deposited by the sea and are generally wide.

Texture, soil. The relative proportions of sand, silt, and clay
particles in a mass of soil. The basic textural classes, in order
of increasing proportion of fine particles, are sand, loamy sand,
sandy loam, loam, silt loam, silt, sandy clay loam, clay loam,
silty clay 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.”

Tilth, soil. The condition of the soil in relation to the growth of
plants, especially soil structure. Good tilth refers to the friable
state and is associated with high noncapillary porosity and
stable, granular structure. A soil in poor tilth is nonfriable,
hard, nonaggregated, and difficult to till.

Topsoil. A presumed fertile soil or soil material, or one that
responds to fertilization, ordinarily rich in organic matter,
used to topdress roadbanks, lawns, and gardens.

Trace elements. The chemical elements found in soils in extremely
small amounts, yet which are essential to plant growth. Some
of the trace elements are zine, cobalt, manganese, copper, and
iron.

Upland (geological). Land consisting of material unworked by
water in recent geologic time and lying, in general, at a higher
elevation than the alluvial plain or stream terrace. Land above
the lowlands along rivers,

Water table. The highest part of the soil or underlying rock
material that is wholly saturated with water. In some places
an upper, or perched, water table may be separated from a
lower one by a dry zone,
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