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Major fieldwork for this soil survey was done in the period 1966-69. Soil names and descriptions
were approved in 1971. Unless otherwise indicated, statements in the publication refer to conditions in the
county in 1969. This survey was made cooperatively by the Forest Service, the Soil Conservation Service,
and the Kentucky Agricultural Experiment Station. It is part of the technical assistance furnished to the
Menifee County, Rowan County, and Morgan County Soil and Water Conservation Districts.

Copies of the soil map in this publication can be made by commercial photographers, or they
can be purchased on individual order from the Cartographic Division, Soil Conservation Service, United
States Department of Agriculture, Washington, D.C. 20250.

HOW TO USE THIS SOIL SURVEY

THIS SOIL SURVEY contains information
that can be applied in managing farms,
forests, and woodlots; in selecting sites for
roads, ponds, buildings, and other structures;
in managing watersheds; and in judging the
suitability of tracts of land for farming,
industry, and recreation.

Liocating Soils

All the soils of Menifee and Rowan Counties
and about 24,000 acres in the northwestern
part of Morgan County are shown on the
detailed map at the back of this publication.
This map consists of many sheets made from
aerial photographs. Each sheet is numbered to
correspond with a number on the Index to Map
Sheets.

On each sheet of the detailed map, soil areas
are outlined and are identified by symbols. All
areas marked with the same symbol are the
same kind of soil. The soil symbol is inside the
area if there is enough 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. This guide lists all the
soils of the county in alphabetic order by map
symbol and gives the capability classification
of each. It also shows the page where each soil
is described, gives the page for the capability
unit in which the soil has been placed, and lists
the woodland suitability group and wildlife
group for each mapping unit.

Individual colored maps showing the relative
suitability or degree of limitation 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.

Foresters and others can refer to the section
“Use of the Soils for Woodland,” where the
soils of the county are grouped according to
their suitability for trees.

Farmers and those who work with farmers
can learn about use and management of the
soils from the soil descriptions and from the
discussions of the capability units and the wood-
land groups.

Game managers, sportsmen, and others can
find information about soils and wildlife in the
section “Use of the Soils for Wildlife.”

Engincers and builders 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.

Hydrologists and watershed planners can
read about characteristics of the soils that affect
absorption of rainwater and runoff in the sec-
tion “Use of the Soils in Watershed Manage-
ment.”

Community planners and others can read
about soil properties that affect the choice of
sites for dwellings, industrial buildings, and for
recreation areas in the section “Town and
Country Planning.”

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

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

Cover picture: A gently sloping Tilsit silt loam in fore-
ground and Cranston and Berks soils on hills in background.
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SOIL SURVEY OF MENIFEE AND ROWAN COUNTIES AND
NORTHWESTERN MORGAN COUNTY, KENTUCKY

BY PETER E. AVERS, JARRELL S. AUSTIN, AND JOHN K. LONG, FOREST SERVICE, AND PAUL M.LOVE AND CARL W. HAIL,
SOIL CONSERVATION SERVICE

UNITED STATES DEPARTMENT OF AGRICULTURE, FOREST SERVICE AND SOIL CONSERVATION SERVICE, IN COOPERA-
TION WITH KENTUCKY AGRICULTURAL EXPERIMENT STATION

ENIFEE AND ROWAN COUNTIES AND
NORTHWESTERN MORGAN COUNTY are on

the northwestern edge of the Eastern Kentucky Mountains
(fig. 1). About 344,320 acres, or 538 square miles, is in the
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Figure 1.—Location of Menifee and Rowan Counties and North-
western Morgan County in Kentucky.

survey area. Of the total acreage, about 134,400 acres is
in Menifee County, 185,600 acres is in Rowan County, and
24,320 acres is in Northwestern Morgan County. The
Daniel Boone National Forest occupies 249,523 acres of
this survey area. Of this, about 40 percent is administered
by the Forest Service and the rest is privately owned.

Frenchburg, Morehead, and West Liberty are the county
seats of Menifee, Rowan, and Morgan Counties, respec-
tively. Morehead is the largest of the three towns, and
West Liberty is outside the survey area. The major roads
in the area are U.S. Highways No. 60 and 460 and Inter-
state Highway No. 64. Connector roads up valleys and on
ridges provide good access to most of this mountainous
region. Most settlements and farms are on soils of the bot-
toms and terraces along major streams and rivers, but some
farms and settlements are on broad ridgetops.

About 80 percent of the area is g)rested, and forest

roducts are the main natural resources. Sawtimber, pine
for pulpwood, and hardwoods for charcoal are harvested
in the area. Limestone and fire clay are mineral resources
that contribute to the economy of the area.

Tobacco is the main cash crop, but corn, hay, and
pasture are also important. In Rowan County educa-
tional services employ 14 percent of the labor force,
n}1108t1y because Morehead State University is located
there.

How This Survey Was Made

Soil scientists made this survey to learn what kinds
of soil are in the survey area, where they are located,
and how they can be used. The soil scientists went into
the area 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 profiles. A
profile is the sequence of natural layers, or horizons, in
a soil; it extends from the surface down into the par-
ent material that has not been changed much by leaching
or by the action of plant roots.

The soil scientists made comparisons among the pro-
files they studied, and they compared these profiles with
those in counties nearby and in places more distant. They
classified and named the soils according to nationwide,
uniform procedures. The soil series ang the soil phase
are the categories 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
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. Cranston
and Rigley, for example, are the names of two soil
series. All the soils in the United States having the
same series name are essentially alike in those charac-
terstics that affect their behavior on the undisturbed
landscape.

Some soils are like the soils in a given series except
for at least one differentiating characteristic. If the
acreage is small, the soils are called a variant of that
series and are given the name of the series as modified
by the differentiating feature. An example is the Chavies
series, acid variant.

Soils of one series can differ in texture of the surface
layer and in slope, stoniness, or some other characteris-
tic 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
management. For example, Cranston gravelly silt loam,
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2 SOIL SURVEY

2 to 6 percent slopes, is one of several phases within the
Cranston series. )

After a guide for classifying and naming the soils
had been worked out, the soil scientists drew the bound-
aries of the individual soils on aerial photographs. These
photographs show buildings, field borders, trees, and
other details that help in drawing boundaries accurately.
The soil map at the back of this publication was pre-
pared 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. One
such mapping unit shown on the soil map of this sur-
vey area is the soil complex.

A soil complex consists of arcas 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 domi-
nant 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. Rigley-Donahue complex, 6 to 20
percent slopes, is an example.

In most areas surveyed therc 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 de-
scribed In the survey, but they are called land types and
are given descriptive names. Strip mines is a land type
in this survey area.

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
kinds 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 kinds of soil. Yields under defined man-
agement are estimated 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
properties of the soils. For example, they observe that
filter fields for onsite disposal of sewage fail on a given
kind of soil, and they relate this to the slow permea-
bility 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 failure to the high shrink-swell potential of the
soil material. Thus, they use observation and knowledge
of soil properties, together 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
current methods of use and management,

General Soil Map

The general soil map at the back of this survey shows,
in color, the soil associations in the survey area. A soil
association is a landscape that has a distinctive pro-
portional pattern of soils. It normally consists of one
or more major soils and at least one minor soil, and
it is named for the major soils. The soils in one associa-
tion may occur in another, but in a different pattern.

A map showing soil associations is useful to people
who want a general idea of the soils in an area, who
want to compare different parts of an 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 facilites, 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 management.

This soil survey area is adjacent to the following
counties, for which soil surveys have been published:
Bath County. survey, published in 1963, and Elliott
County survey, published in 1965. The soil maps do not
join with the maps of these published soil surveys be-
cause of changes In the concept of some soil series. The
mapping units used in this soil survey are also somewhat
different from those used in the two earlier soil surveys
because different techniques were used in establishing
mapping units.

The nine soil associations in this survey area are
described on the following pages.

1. Cranston-Berks association

Deep and moderately deep, well-drained, dominantly
steep and wvery steep soils that formed in material wea-
thered from siltstone and shale; on side slopes of nar-
row ridges

Most of this association is north and south of More-
head, in Rowan County. The deeply dissected landscape
consists of very narrow, winding ridgetops; steep to
very steep, convex side slopes; and narrow valleys (fig.
2). The soils are underlain by Mississippian acid silt-
stone and shale, are very strongly acid, and are low
to medium in natural fertility.

This association occupies about 17 percent of the sur-
vey area. Cranston soils make up about 55 percent of
the association; Berks soils, 40 percent; and minor soils,
the remaining 5 percent.

Cranston soils formed in colluvium and have a sub-
soil of brown gravelly silt loam. These are deep soils
on the lower one-half to two-thirds of the toe slopes
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Figure 2—Pattern of soils and underlying material in the Cranston-Berks association.

and side slopes. They range from sloping on the few
toe slopes to very steep on the side slopes, %ut the major
part of the acreage is steep or very steep.

Berks soils formed in residuum and have a subsoil
of pale-brown and yellowish-brown shaly silt loam that
is 40 to 70 percent shale and siltstone fragments. These
are moderately deep, steep and very steep soils on the
upper third of the side slopes and noses of ridges.

The minor soils in this association are Gilpin soils

on uplands and Clifty soils on bottom lands.
_ This association is mainly forested. A small part is
in pasture. The ridges and upper slopes have a cover
mainly of chestnut, oak, scarlet oak, hickory, and yellow
pine. The lower slopes have a cover mainly of white
oak on southern aspects and yellow-poplar on northern
aspects. Forest cover is needed for watershed protection
b(;fcause of the hazard of erosion and rapid surface run-
off.

This association is managed mainly for woodland and
wildlife habitat, and trends suggest that it will con-
tinue to be used for these purposes. The soils in this
association have severe limitations for most other uses.

2. Berks-Cranston-Latham association

Moderately deep and deep, well drained and moderately
well drained, sloping to wery steep soils that formed in
material weathered from siltstone and shale; on side
slopes and moderately wide ridgetops.

This association is in the central part of Rowan
County, where it extends from the vicinity of Holly
Fork southward to the Licking River, and in the west-
ern part of Menifee County. The landscape consists of
very steep to steep side slopes and sloping to moderately
steep ridgetops (fig. 3). The major soils are very strongly
acid and low to medium in natural fertility.

This association occupies about 10 percent of the sur-
vey area. Berks soils make up about 55 percent of the
association; Cranston soils, 25 percent; Latham soils, 15
percent ; and minor soils, the remaining 5 percent.

Berks soils formed in shaly and channery residuum
and have a pale-brown and yellowish-brown shaly silt
loam subsoil. These are moderately deep, very steep
soils on upper side slopes and noses of ridges.
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Figure 3—Pattern of soils and underlying material in the Berks-Cranston-Latham association.

Cranston soils formed in gravelly colluvium and have
a brownish gravelly silt loam subsoil. These are deep,
steep to very steep soils on toe slopes and lower side
slopes.

Latham soils formed in residuum from clay shale
and have a brownish dominantly silty clay subsoil, mot-
tled with gray in the lower part. These are moderately
deep, sloping to moderately steep soils on ridgetops and
upper side slopes.

The minor soils in this association are. the Gilpin,
Donahue, and Hartsells soils on the ridgetops and small
acreages of soils on bottom lands. .

This association is mostly forested, with chestnut oak
and scarlet oak trees on the upper side slopes and
mixed oak, hickory, and ‘yellow-poplar on the lower
slopes. The ridgetops are mostly covered with oak and
hickory. A small part is in pasture. Some formerly
cultivated areas are in thick stands of yellow pine.

Limitations are severe for most uses other than wood-
land and wildlife management in most of this associa-

tion. The sloping soils, which make up the smaller part
of the area, have moderate limitations.

3. Tilsit-Clifty-Morehead association

Deep, somewhat poorly drained to well-drained, nearly-
level to sloping soils ¢ aﬁdformed in material weathered
from siltstone, shale, and sandstone; on bottoms and
stream terraces

This association is along Triplett Creek and its North
Fork and along the Licking River and its major tribu-
taries in Rowan County; and it is along Beaver, Slate,
and Salt Lick Creeks in Menifee County. The landscape
consists of broad, nearly level flood plains and nearly
level to sloping stream terraces. (fig. 4). The major
soils are very strongly acid and are low to medium in
natural fertility.

This association occupies about 6 percent of the sur-
vey area. Tilsit soils make up about 36 percent of the
association; Clifty soils, 15 percent; Morehead soils, 14
percent; and minor soils, the remaining 35 percent.
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Figure 4—Pattern of soils and underlying material in the Tilsit-Clifty-Morehead association,

Tilsit soils formed in deep alluvium and have a domi-
nantly yellowish-brown silt loam subsoil. The lower part
of the subsoil is a light brownish-gray and olive-brown
fragipan that restricts root growth. These are moder-
ately well drained, gently sloping to sloping soils on
high stream terraces.

lifty soils formed in alluvium. They have a thin
subsoil that is yellowish-brown silt loam and is under-
lain by a very gravelly substratum. These are nearly
level soils on bottoms.

Morehead soils formed in deep alluvium and have
a yellowish-brown silt loam subsoil mottled with gray.
These are somewhat poorly drained to moderately well
drained, nearly level soils on low terraces.

‘The minor soils in this association are the Pope,
Cuba, Bonnie, Skidmore, and Stendal soils on flood
plains and the Whitley and Johnsburg soils on stream
terraces. The areas of this association in Menifee Count
ha}lre a higher proportion of Morehead soils than Tilsit
soils.

Most of this association is cleared and is used for
farming and as sites for buildings. This association has
a high potential for farming and for many nonfarm uses,
especially where the soils are moderately well drained
and well drained. Some fields are reverting to a pine-
oak type of cover, and some of the somewhat poorly
drained soils are in yellow-poplar, sweetgum, and other
bottom-land hardwoods. :

The main limitations of the soils in this association
are wetness and flooding. The degree of limitation ranges
from slight to severe according to the kind of soil and
1ts use.

4. Latham-Shelocta association

Moderately deep and deep, moderately well drained and
well drained, sfi;ping to steep soils that formed in ma-
terial weathered from shale and siltstone; on smooth,
short side slopes, toe slopes, and moderately wide ridge-
tops

This association is mostly along the eastern edge of
the survey area. A small area is in the western part of
Menifee County. The landscape consists of moderately
wide ridges and short, smooth side slopes (fig. 5). The
soils in this association are very strongly acid and are
low in natural fertility.

This association occupies about 25 percent of the sur-
vey area. Latham soils make up:about 62 percent of
the association; Shelocta soils, 25 percent; and minor
soils, the remaining 13 percent.

Latham soils formed in residuum from shale and have
a brown, dominantly silty clay subsoil mottled with
gray in the lower part. These are moderatelv deep, slop-
ing to steep soils on ridgetops, on noses of ridges, and on
short, convex side slopes.

Shelocta soils formed in colluvium from shale and
siltstone and have a yellowish-brown and strong-brown
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Figure 5—Pattern of soils and underlying material in the Latham-Shelocta association.

dominantly silty clay loam subsoil. These are deep,
strongly sloping to steep soils on plane to concave side
slopes and toe slopes.

The minor soils in this association are Rigley soils
on the steep side slopes, Gilpin and Hartsells soils on the
ridges, and other soils on the small bottom lands and
on stream terraces. Areas that are strip mined for fire
clay occupy a small part of the association.

Most, of this association has been cleared and is used
for farming. The rest is in woodland, mainly mixed
hardwoods and pine trees. Many formerly cultivated
areas are in thick stands of yellow pine.

Except for the moderately steep and steep areas, the
soils in this association are suitable for farming and for
most nonfarm uses, although limitations such as the
hazard of erosion, clayey texture, and moderately slow
permeability are moderate to severe.

This association can be suitably managed for wood-
land and wildlife habitat.

5. Rigley-Brookside-Steinsburg association

Deep and moderately deep, well-drained, sloping to very
steep soils that formed in material weathered from shale,
Zzlmestone, or sandstone; on narrow ridgetops and side
slopes

This association is in the southeastern part of Rowan

ounty, the northwestern part of Morgan County, and
the central part of Menifee County, extending generally
southwest from a point south of Elliottville to the Powell
County line. The landscape is deeply dissected and is
characterized by long, steep, benchy side slopes below
sandstone and limestone cliffs and by wide ridgetops
and short, rounded side slopes above the cliffs (fig. 6).
The major soils are very strongly acid to neutral.

This association occupies about 22 percent of the sur-
vey area. Rigley soils make up about 41 percent of the
association ; Brookside soils, 15 percent; Steinsburg soils,
9 percent; and minor soils, the remaning 35 percent.
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Figure 6.—Pattern of soils and underlying material in the Rigley-Brookside-Steinsburg association.

Rigley soils formed in deep colluvium and have a
brown gravelly sandy loam subsoil. The soils are mainly
steep to very steep and are on side slopes below sand-
stone cliffs. Gravel, stones, and boulders cover 5 to 20
percent of the surface in most places.

Brookside soils also formed in deep colluvium and
have a dark-brown subsoil that is silty clay loam in
the upper part and silty clay in the lower. These steep
to very steep stony soils occupy benches and side slopes
below limestone cliffs or outcrops.

Steinsburg soils formed in residuum derived from
sandstone and have a sandy loam subsoil that is yel-
lowish brown in the upper part and strong brown in
the lower. These moderately deep, sloping to steep soils
are on ridgetops and short, rounded side slopes above
rock cliffs.

The minor soils in this association are Cranston and
Berks soils on steep lower side slopes; Donahue soils
on steep middle side slopes; Latham, Steinsburg, and
Ramsey soils on ridgetops; and small acreage of soils
on flood plains and on stream terraces.

This association is mainly forested. The small part
that is farmed consists mostly of the sloping to moder-
ately steep areas above the cliffs and the minor soils
of the bottoms, stream terraces, and toe slopes.

The major soils are managed mostly for trees and
wildlife habitat. They are moderately to severely limited
for other uses.

6. Rigley-Cranston-Steinsburg association

Deep and moderately deep, well-drained, gently sloping
to very steep soils that formed in material weathered
from sandstone, siltstone, and shale; on moderately wide
ridgetops, side slopes, and toe slopes

This association is in the east-central and southern
parts of Rowan County and in the northern part of
Menifee County. It is deeply dissected and consists of
soils on benchy side slopes separated from ridgetops by
rock cliffs that are generally sandstone (fig. 7). These
soils are very strongly acid and have low to medium
natural fertility. '
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Figure 7—Pattern of soils and underlying material in the Rigley-Cranston-Steinsburg association.

This association occupies about 10 percent of the sur-
vey area. Rigley .soils make up about 30 percent of
the association; Cranston soils, 25 percent; Steinsburg
soils, 8 percent; and minor soils, the remaining 37 per-
cent.

Rigley soils formed in deep colluvium and have a
brownish gravelly sandy loam subsoil. They are mostly
moderately steep to steep and occupy the upper side
slopes below the rock cliffs. The steep and very steep
areas are stony.

Cranston soils formed in deep colluvium and have a
brownish gravelly silt loam subsoil. They are gently
sloging to very steep and occupy the lower side slopes
and toe slopes.

Steinsburg soils formed in residuum from sandstone
and have a sandy loam subsoil that is yellowish brown
in the upper part and strong brown in the lower part. These
sloping to steep soils are moderately deep and rocky and
occupy ridgetops and short, rounded side slopes above
the rock cliffs. .

The minor soils in this association are Donahue soils
on benches; Brookside soils on slopes below limestone
outcrops; Berks soils on middle and lower side slopes;

Ramsey, Latham, and Whitley soils on ridgetops; and
Pope soils on bottom lands.

Most of this association is forested, but some toe
slopes, benches, and ridgetops are used for pasture, hay,
or row crops. The forest vegetation is largely yellow-
poplar, oak, and hickory trees. Some hemlocks and cove
hardwoods are below the cliffs. Yellow pine, chestnut
oak, and scarlet oak predominate on the ridgetops.

Limitations of most areas of soils in this association
for most uses other than woodland and wildlife habitat
are severe. Some areas of soils on the ridgetops and toe
slopes have slight to moderate limitations for most other
uses.

7. Latham-Tilsit-Johnsburg as-sociation

Moderately deep and de?,_modemtely well drained and
somewhat poorly drained, nearly level to strongly slop-
ing soils that formed in material weathered from shale
and siltstone; on broad ridgetops

This association is mainly in the western part of Rowan
County in the area locally called Sharkey Flats. Small
areas of this association occur near Morehead and
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Farmers in Rowan County. The landscape consists of
nearly level to strongly sloping, broad ridgetops (fig:
8). The major soils are very strongly acid and have low
natural fertility.

This association occupies about 5 percent of the sur-
vey area. Latham soils make up about 60 percent of the
association; Tilsit soils, 25 percent; Johnsburg soils, 10
percent ; and minor soils, 5 percent.

Latham soils formed in residuum derived from shale
and have a brown, dominantly silty clay subsoil that
is mottled with gray in the lower part. These are mod-
erately deep, moderately well drained, sloping to strongly
sloping soils on narrow ridges, knolls, and side slopes
above and below areas of nearly level soils.

Tilsit soils formed mostly in residuum and have a
dominantly yellowish-brown silt loam subsoil. The lower
part of the subsoil is. a fragipan that restricts root
growth. These are moderately well drained, gently slop-
ing to sloping soils on broad ridgetops.

Johnsburg soils formed mostly in residuum and have
1

a mottled light yellowish-brown and gray silt loam sub-
soil. At a depth of 15 to 25 inches the subsoil has a
fragipan that restricts root growth. These are some-
what poorly drained, nearly level soils in slightly con-
cave areas on broad ridgetops.

The minor soils in this association are Mullins soils
in nearly level areas, Gilpin and Whitley soils on ridges
and knolls, and other -soils on bottom lands and stream
terraces.

Most of this association has been cleared and is used

o Siltstone

Fragipan

for hay, pasture, or row crops. Some old fields have re-
verted to a pine or pine-oak cover.

The soils in this association are suitable for farming
and for most nonfarm uses. The major Imitations are
wetness of the nearly level soils, caused by a slowly
permeable fragipan; the hazard of erosion; and the
clayey subsoil where the soils are sloping and strongly
sloping.

8. Donahue-Latham associatlion

Moderately deep, well drained and moderately well
drained, sloping to steep soils that formed in material

weathered from limestone or clay shale; on ridgetops
and side slopes

This association is in the south-central part of Rowan
County and the northern and western parts of Menifee
County. The landscape consists of sloping to strongly
sloping, moderately wide to wide ridgetops and short,
moderately steep to steep side slopes. Donahue soils are
medium acid and medium in natural fertility. Latham
soils' are very strongly acid and low in fertility.

This association occupies about 8 percent of the sur-
vey area. Donahue soils make up about 57 percent of
the "association; Latham soils, 28 percent; and minor
soils, the remaining 15 percent:

Donahue soils formed in residuum from limestone and
have a light yellowish-brown to strong-brown, clayey
subsoil. These soils are sloping to strongly sloping on
ridgetops and moderately steep to steep on side slopes.

Shale

Figure 8—Pattern of soils and underlying material in the Latham-Tilsit-Johnsburg association..
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Outcrops of limestone make up from 10 to 15 percent of
the sur?ace.

Latham soils formed in residuum from clay shale and
have a dominantly brown silty clay subsoil that has gray
mottles in the lower part. These soils are sloping to
moderately steep on the lower side slopes and on the
knolls that make up part of the ridgetops.

The minor soils in this association are Rigley soils on
steep side slopes and Steinsburg soils on caps of knolls.
Strip-mined areas where limestone is quarried are also
a minor part of this association.

Most areas of this association are forested with up-
land oak, hickory, ash, walnut, redcedar, and pine trees.
Some areas are cleared and are used mostly for pasture
and hay.

The major part of this association is better suited to
woodland and wildlife habitat than to farming or most
other uses because of the steepness and rockiness of the

soils.

Black shale
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9. Muse-Trappist-Latham association

Deep and moderately deep, well drained and moderately
well drained, gently sloping to wery steep soils that
formed in material weathered from shale; on side slopes,
toe slopes, and narrow ridgétops

This association is in the western part of Rowan
County. The landscape is characterized by dominantly
steep to very steep side slopes (fig. 9). The soils of
this association are underlain by black, brittle shale or
clay shale, are very strongly acid, and have low natural
fertility.

This association occupies about 2 percent of the sur-
vey area. Muse soils make up about 47 percent of the
association; Trappist soils, 21 percent; Latham soils,
20 percent; and minor soils, the remaining 12 percent.

Muse soils formed in deep colluvium from shale and
have a yellowish-red silty clay subsoil. These soils range
from gently sloping on toe slopes to steep or very steep

Siltstone ™™

Fragipan

Black shale

Gray shale

Figure 9—Pattern of soils and underlying material in the Muse-Trappist-Latham association.
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on the side slopes, but they are mainly steep. Most of
the steep areas are stony.

Trappist soils formed in residuum from shale and
have a strong-brown silty clay subsoil. These soils are
moderately deep over hard shale, are steep to very steep,
and occupy upper side slopes. Most areas are stony.

Latham soils formed in residiium from clay shale. They
have a brown subsoil that is mottled with gray in the
lower part and is dominantly silty clay. These soils
are moderately deep to soft shale, are sloping to mod-
erately steep, and are on the higher elevations of the
ridgetops.

Minor soils in this association are Berks soils on the
steep upper side slopes, Tilsit soils on the ridgetops, and
other soils of the flood plains and stream terraces.

Most of this association is forested mainly by oak,
beech, and hickory on the lower slopes and by chestnut
oak, black oak, and Virginia pine on the upper slopes.
Virginia pine dominates in areas that were once farmed.
Some farming is done on the toe slopes and in other
minor areas of nearly level to sloping soils.

This association is better suited to woodland and wild-
life habitat than to most other uses because the soils
are steep and stony.

Descriptions of the Soils

This section describes the soil series and mapping
units in Menifee and Rowan Counties and Northwestern
Morgan County. Each soil series is described in detail,
and then, briefly, each mapping unit in that series. Un-
less it is specifically mentioned otherwise, it is to be
assumed that what 1s 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 neces-
sary 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
for mapping units in that series. If the profile of a
given mapping unit is different from the one described
for the series, these differences are stated in describing
the mapping unit, or the differences are apparent in the
name of the mapping unit. Color terms are for moist soil
unless otherwise stated.

As mentioned in the section “How This Survey Was
Made,” not all mapping units are members of a soil
series. Strip mines, for example, does not belong to
a soil series, but nevertheless is listed in alphabetic order
with the soil series.

Following the name of each mapping 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, wood-
land suitability group, and wildlife group in which the
mapping unit has been placed. The page for the de-
scription of each capability unit can be found by re-

ferring to the “Guide to Mapping Units” at the back
of this survey.

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 at the
end of this survey, and more detailed information about
the terminology and methods of soil mapping can be
obtained from the Soil Survey Manual (21).

Allegheny Series

The Allegheny series consists of deep, well-drained
soils on stream terraces and colluvial toe slopes. These
soils are very strongly acid. They formed in alluvium
and colluvium washed from soils derived from silt-
stone, sandstone, and shale. Slopes range from 2 to 20
percent.

In a representative profile the surface layer is brown
loam about 7 inches thick. The subsoil extends to a
depth of 40 inches. The upper part is yellowish-brown
loam, the middle part is strong-brown sandy clay loam,
and the lower part is strong-brown clay loam. The upper
part of the substratum, between depths of 40 and 60
inches, is strong-brown loam. Between depths of 60 to
5130 inches, the substratum is yellowish-brown fine sandy
loam.

The available water capacity is high, and permeabil-
ity is moderate. Natural fertility and organic-matter
content are medium.,

Representative profile of Allegheny loam, 2 to 6 per-
cent slopes, 9 miles south of Morehead, 2 miles east of
the junction of State Routes 519 and 1378, in Rowan
County :

Ap—0 to 7 inches, brown (10YR 4/8) loam; weak, fine,
granular structure; very friable; 1 percent gravel,
mostly quartzite pebbles; many fine roots; very
strongly acid; clear, smooth boundary.

B1—7 to 18 inches, yellowish-brown (10YR 5/4) loam; weak,
fine and medium, subangular blocky structure; very
friable; common fine roots; very strongly acid;
clear, smooth boundary.

B21t—18 to 31 inches, strong-brown (7.5YR 5/6) sandy clay
loam ; moderate, fine and medium, subangular blocky
structure; friable; few fine roots; thin, patchy clay
films on most peds; very strongly acid; gradual,
smooth boundary.

B22t—31 to 40 inches, strong-brown (7.5YR 5/6) clay loam;
moderate, fine and medium, angular blocky structure;
firm ; nearly continuous clay films on peds; few fine
root channels; very strongly acid; gradual, smooth
boundary.

C1—40 to 60 inches, strong-brown (7.5YR 5/6) loam; weak,
coarse, angular blocky structure; friable; thin, patchy
clay films; very strongly acid; gradual, smooth
boundary.

C2—60 to 90 inches -+, yellowish-brown (10YR 5/8) fine
sandy loam ; massive; very friable; 2 percent coarse
fragments in lower half; very strongly acid.

The depth to underlying bedrock is more than 72 inches.
The solum ranges from 30 to 40 inches in thickness.-Content
of coarse fragments in the solum ranges from 0 to 10 per-
cent. The Ap horizon is brown (10YR 4/8) or dark grayish-
brown (10YR 4/2) loam or fine sandy loam. The B1 horizon
is yellowish brown (10YR 5/4 or 10YR 5/6) or dark yellow-
ish brown (10YR 4/4). The B2t horizon is strong-brown
(7.5YR 5/6), yellowish-brown (10YR 5/6), or brown (7.5YR
4/4) sandy clay loam, clay loam, or loam. The C horizon
ranges from yellowish brown (10YR 5/4) to strong brown
(7.5YR 5/8). In some places the C horizon has common

! Italic numbers in parentheses refer to Literature Cited, p. 86.
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TABLE 1.—Approzimate acreage and proportionate extent of the soils

North-
Soil Menifee Rowan western Total Total
County County Morgan area, extent
County
Acres Acres Acres Acres Percent
Allegheny loam, 2 to 6 percent slopes_ .. - .. oo 100 20 170 1

Allegheny loam, 6 to 12 percent slopes__ - _ . oo 60 230 100 390 0.1
Allegheny loam, 12 to 20 percent slopes._ - .. 40 200 50 290 .1
gerks silt1 lciam, 40 to 70 percent slopes_ - . oo 8, 728 36, 970 ¢ )180 45, 910 13.3
onnie silt loam . _ . eeeememee—a- 960 2 1, 010 .3
Brookside stony silt loam, 30 to 60 percent slopes.___ ... .. _.__._. 11, 370 530 500 12, 400 3.5
Chavies fine sandy loam, acid variant, 0 to 6 percent slopes-_____._.__..__ 70 190 10 270 .1
Clifty silt loam _ e 260 3, 950 (?) 4,210 1.2
Cotaco fine sandy loam, neutral variant, 2 to 6 percent slopes_ .. _.__._____ 250 ®) () 250 .1
Cranston gravelly silt loam, 2 to 6 percent slopes. - - .. _____ 3560 800 @) 1, 150 .3
Cranston gravelly silt loam, 6 to 12 percent slopes_ - - ... _______ _ 390 2, 260 40 2, 690 .8
Cranston gravelly silt loam, 12 to 20 percent slopes_ . . ... ___. 210 2, 520 ) 2,730 .8
Cranston gravelly silt loam, 20 to 30 percent slopes- . _ . _______..__.__ 200 1, 300 20 1, 520 .4
8ra£)nstoln 1gra,v,elly silt loam, 30 to 60 percent slopes_. - - .. _____.__ 8, g%g 37, 428 (2)600 46, 580 13. 5
uba silt Toam . e e e - 2,5 2, 800 .8
Donsahue rocky sandy loam, 6 to 20 percent slopes__ .. __ . ..__. 1, 690 li 670 130 3, 490 1.0
Donahue rocky sandy loam, 20 to 40 percent slopes._ . .. ____-__. 810 1, 550 60 2, 420 .7
Gilpin silt loam, 6 to 12 percent slopes_ . _ ... 470 1, 440 20 1, 930 .6
Gilpin silt loam, 12 to 20 percent slopes_ . - . __ ... 180 1, 840 70 2, 090 .8
Hartsells fine sandy loam, 6 to 12 percent slopes_____ . ____ .- 820 560 80 1, 460 .4
Hartsells fine sandy loam, 12 to 20 percent slopes.___.__.___ e emieceeoo 610 810 290 1,710 .5
Johnsburg silt loam . . e 160 1, 860 10 2, 030 .6
Latham silt loam, 6 to 12 percent slopes_ _ - . e oo e 6, 030 4,770 460 11, 260 3.3
Latham silt loam, 12 to 20 percent slopes. _ .- _ . ooaa - 8, 870 10, 250 3, 430 22, 550 6. 6
Latham silt loam, 20 to 30 percent slopes_._._____._._. e mmmemmm—mme o 2, 580 3, 420 @) 6, 000 1.7
Latham-Shelocta silt loams, 12 to 20 percent slopes_ . _ . _____.__. 2, 830 670 430 3, 930 11
Latham-Shelocta silt loams, 20 to 30 percent slopes. - - . .- 17, 090 11, 550 6, 200 34, 840 10. 0
Latham-Shelocta silt loams, 30 to 50 percent slopes_ . - e oao-. 15,230 6, 520 640 22, 390 6.5
Monongahela fine sandy loam, 2 to 6 percent slopes_. ... . ..__.__. 100 270 20 390 .1
lltlio?headlsillt TOBIIL - - - e o e e 1, 140 1, 788 @ 30 2, 930 .8
ullins silt loam - o e e e 10 4 500 .1
Muse silt loam, 2 to 6 percent slopes_ _ . o eaooao (%) 210 (?) 210 .1
Muse silt loam, 6 to 12 percent SlOPes. - - o oo oo (2) 360 (2) 360 .1
Mouse silt loam, 12 to 20 percent slopes_ - ____ . eea- (2) 470 2) 470 .1
Muse silt loam, 20 to 30 percent slopes_ - _ ..o (2) 250 (%) 250 .1
Muse-Trappist stony silt loams, 30 to 60 percent slopes. _ .. _ .- ) 3, 720 () 3, 720 1.1
Pope fine sandy loam e 130 1, 530 320 1, 980 .6
Pope gravelly fine sandy loam_ . __ . eeann 50 680 ®) 730 .2
Renox gravelly fine sandy loam, 2 to 6 percent slopes_ . ___________.......- 360 10 (2) 370 .1
Renox gravelly fine sandy loam, 6 to 15 percent slopes_ - _ ... . __.______._ 240 () (®) 240 .1
Rigley gravelly fine sandy loam, 2 to 6 percent slopes________ .. _.__.._.__ 100 180 ) 280 .1
Rigley gravelly fine sandy loam, 6 to 12 percent slopes_ - ... __.__.__.. 130 80 *) 210 .1
Rigley gravelly fine sandy loam, 12 to 20 percent slopes. .. _ ... . __._____ 190 150 40 380 .1
Rigley gravelly fine sandy loam, 20 to 30 percent slopes_.. - . oo __._ 1,120 790 460 2,370 .7
Rigley stony fine sandy loam, 30 to 60 percent slopes._.. ... . . ... __- 18, 890 9, 350 2, 440 30, 680 89
Rigley-Donahue compiex, 6 to 20 percent 810pes- - - o« oo ocomoaoooooo 40 200 ®) 240 .1
Rigley-Donahue complex, 20 to 30 percent slopes. - - - oo oo 1,020 670 230 1,920 .6
Rigley-Donahue complex, 30 to 60 percent slopes. ..o —a ... 6, 440 3, 810 38, 370 13, 620 4.0
Skidmore gravelly fine sandy loam . - e 2, 370 370 30 2,770 .8
Steinsburg-Ramsey rocky sandy loams, 6 to 20 percent slopes_______.__..__ 470 470 10 950 .3
g:ein;blur%glllamsey rocky sandy loams, 20 to 40 percent slopes. . _.._____. 8, Ogg ?, 070 %,)880 13, 210 3.8
endal silt 108 - — C  C c e e ——— = 9 690 2 2, 650 .8
Stendal fine sandy loam, neutral variant. . __ . ________________ .. _..-_ 530 " 730 ® 560 .2
AT MINeS - - e 90 1, 040 260 1, 390 .4
Tilsit silt loam, 2 to 6 percent slopes. - - _ . o ae——aa 980 7, 640 200 8, 820 2.6
Tilsit silt loam, 6 to 12 percent slopes_ _ - - 320 3,270 ) 3, 590 1.0
Whitley silt loam, 6 to 12 percent slopes.__ ..o aas 1, 100 740 1, 170 3,010 .9
Whitley silt loam, 12 to 20 percent slopes__ __ e 10 200 ®) 210 .1
Whitley silt loam, terrace, 0 to 2 percent slopes. . .o a .- 30 1,470 () 1, 500 .4
Whitley silt loam, terrace, 2 to 6 percent slopes.______ . _______ ..o .. 60 860 30 950 .3
Whitley silt loam, terrace, 6 to 12 percent slopes_. oo . .- 70 160 ® 230 .1
Cave Run Reservoir. - - o e e e 1,120 2, 750 490 4, 360 1.3
Total. . e e e 134, 400 185, 600 24, 320 344, 320 100. 0

1 Less than 0.05 percent. ? Less than 5 acres.
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mottles of light gray (10YR 7/2) or pale brown (10YR
6/3). The C horizon ranges from loam to sandy loam.
Coarse fragments range from 0 to 20 percent in the C horizon

Allegheny soils occur near Cranston, Monongahela, and
Rigley soils. They have more sand but fewer coarse frag-
ments than Cranston soils. Allegheny soils are better drained
than Monongahela soils and lack the fragipan of those soils.
They have fewer coarse fragments and more clay in the B
horizon than Rigley soils.

Allegheny loam, 2 to 6 percent slopes (AlB).—This
soil is on high stream terraces. It has the profile de-
scribed as representative for the series. Included in
mapping are small areas of Monongahela soils and of a
soil that has a thicker combined surface layer and sub-
soil than this Allegheny soil.

This soil is easily tilled, and response of crops to
lime and fertilizer is good. The effective depth for root
growth is 48 inches or more.

This soil is suited to all of the commonly grown culti-
vated crops, to hay, and to pasture. It is also suited to
trees and wildlife habitat. If this soil is cultivated, the
hazard of erosion is moderate. Capability unit ITe-1;
woodland suitability group' 201; wildlife group 1.

Allegheny loam, 6 to 12 percent slopes (AIC).—This
soil is on high stream terraces and slightly convex al-
luvial fans. Included in mapping are small areas of
Latham and Monongahela .soils and of a soil that has
a thicker combined surface layer and subsoil than this
Allegheny soil.

This soil is easily tilled, and response of crops to lime
and fertilizer is good. The effective depth for root growth
is 48 inches or more.

This, soil is suited to most cultivated crops, to hay,
and to pasture. It is also suited to trées and wildlife
habitat. If the soil is cultivated, the hazard of erosion is
severe. Capability unit IITe-1; woodland suitability
group 201 ; wildlife group 1.

Allegheny loam, 12 to 20 percent slopes (AID).—This
soil 1s on toe slopes and short, convex and concave side
slopes. Included in mapping are small areas of Latham
and Rigley soils.

This so1l is easy to till, and the response of crops to
lime and fertilizer is good. The effective depth for root
growth is 48 inches or more.

This soil can be cultivated occasionally, but it is better
suited to hay or pasture than to cultivated crops. Trees
and wildlife habitat are also suitable uses. This soil is
highly susceptible to erosion if cultivated. Capability unit
IVe-1; woodland suitability group 201 ; wildlife group 2.

Berks Series

The Berks series consists of moderately deep, well-
drained soils on ridges and side slopes. These soils are
very strongly acid. They formed in residuum derived
from siltstone. Slopes range from 40 to 70 percent.

In a representative profile the surface layer is dark
grayish-brown silt loam about 8 inches thick. The sub-
soil 1s pale-brown shaly silt loam to a depth of 11
inches and yellowish-brown shaly silt loam to a depth of
24 inches. The underlying material, which extends to a
depth of 32 inches, is yellowish-brown shaly silt loam.
Bedrock is at a depth of 82 inches.

The available water capacity is low, and permeability

is moderately rapid. Natural fertility and organic-matter
content are low.

Representative profile of Berks silt loam, 40 to 70
percent slopes, up Rock Fork on Forest Service Road
117, about 6 miles from State Route 377, in Rowan County :

011—1% to 14 inch, hardwood leaves and twigs.

012—14 inch to 0, partially decomposed leaves and twigs.

Al—0 to 8 inches, dark grayish-brown (10YR 4/2) silt
loam; weak, fine, granular structure; very friable;
10 percent shale and siltstone fragments; many
roots; very strongly acid; abrupt, smooth boundary.

B1—3 to 11 inches, pale-brown (10YR 6/3) shaly silt loam;
weak, fine and very fine, subangular blocky struc-
ture; very friable; 15 percent shale and siltstone
fragments; many roots; very strongly acid; clear,
wavy boundary. .

B2—11 to 24 inches, yellowish-brown (10YR 5/6) shaly silt
loam; weak, fine, subangular blocky structure; very
friable; 50 percent shale and siltstone fragments;
common roots; common very fine pores; very strongly
acid ; gradual, wavy boundary.

C—24 to 32 inches, yellowish-brown (10YR 5/4) shaly silt
loam; weak, coarse, granular structure to massive;
very friable; 65 percent shale and siltstone frag-
ments; few roots; very strongly acid; abrupt, ir-
regular boundary.

R—32 inches, siltstone bedrock.

Depth to siltstone is typically about 32 inches but ranges
from 20 to 38 inches. The solum ranges from 18 to'32 inches
in thickness. The Al horizon is dark grayish brown (10YR
4/2), light olive brown (2.5Y 5/4), or dark brown (10YR
4/3). The B2 and C horizons are light olive brown (2.5Y
5/4) or yellowish brown (10YR 5/4 or 10YR 5/6). Content
of coarse fragments in these horizons ranges from 40 to 70
percent. Horizontal bedding of the siltstone is evident in
the C horizon in many places.

Berks soils are near Cranston and Gilpin soils. They have
more coarse fragments in the solum than Cranston and Gil-
pin soils. They are not so deep to bedrock as Cranston Soils.

Berks silt loam, 40 to 70 percent slopes {BeF).—This
soil is mostly on upper side slopes and ridges. Stones,
rock outcrops, and boulders generally cover less than
5 percent of the surface, but in some places they cover
as much as 10 percent. Some areas ofp this soil are on
lower side slopes, where rock outcrops, generally are
more common. Where this soil is below limestone out-
crops, it is less acid than is typical.

Included with this soil in mapping are small areas of
Cranston and Gilpin soils. Also included are a soil that
is extremely acid in the surface layer and a soil, on
very narrow ridgetops and near rock outcrops, that
is more shallow to bedrock than this Berks soil.

The effective depth for root growth ranges from
20 to 38 inches. This soil is droughty.

Very steep slopes and rapid runoff severely limit the
use of this soil. It is suited to a permanent forest cover
that will provide good wildlife habitat and watershed
protection. The hazard of erosion is very severe. Capa-
bility unit VIIe-1; woodland suitability group 3f2 on
north-facing slopes and 4f1 on south-facing slopes; wild-
life group 4.

Bonnie Series

The Bonnie series consists of deep, poorly drained
soils on flood plains. These soils are very strongly acid.
They formed in alluvium washed from soils derived
from acid shale and siltstone and are on the first bot-
toms along most of the streams. Slopes range from 0 to
2 percent.

In a representative profile the surface layer is 8 inches
thick. It i1s dark grayish-brown silt loam that has very
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dark grayish-brown and yellowish-red mottles. The subsoil
extends to a depth of about 28 inches. The upper 7
inches is gray silt loam that has yellowish-red mottles,
and the lower 18 inches is gray silt loam that has dark
brown mottles. The substratum extends to a depth of
75 inches or more. The upper 32 inches is gray heavy
silt loam that has yellowish-brown mottles, and the lower
part is yellowish-brown heavy silt loam that has gray
mottles. .

The available water capacity is high, and permeability
is moderate. Natural fertility is medium, and organic-
matter content is low. )

Representative profile of Bonnie silt loam, about 1
mile north of Farmers, on State Route 801, about 314
miles west on State Route 1722, about 60 yards to left
in old field, in Rowan County :

Ap—0 to 3 inches, dark grayish-brown (2.5Y 4/2) silt loam;
common, medium, distinct mottles of very dark gray-
ish brown (2.5Y 3/2) and yellowish red (5YR 4/86) ;
moderate, fine, granular structure; very friable;
many roots; very strongly acid; clear, wavy bound-

ary.

Bl1g—3 to 10 inches, gray (5Y 5/1) silt loam ; common, coarse,
distinct, mottles of yellowish red (5YR 4/6); weak,
medium, granular to weak, fine, subangular blocky
structure; friable; common roots; very strongly
acid ; clear, wavy boundary.

B2g—10 to 28 inches, gray (5Y 6/1) heavy silt loam; com-
mon, medium, distinct, mottles of dark brown (7.5YR
4/4) ; weak, fine and medium, subangular blocky
structure; wet and sticky; few roots; very strongly
acid ; gradual, wavy boundary.

Clg—28 to 44 inches, gray (5Y 5/1) heavy silt loam; com-
mon, medium, prominent mottles of yellowish brown
(10YR 5/6) ; massive; wet and sticky; few roots;
very strongly acld; gradual, wavy boundary.

C2g—44 to 60 inches, gray (N 5/0) heavy silt loam; many
medium, prominent mottles of yellowish brown (10YR
5/6) ; massive; wet and sticky; few roots; very
strongly acid ; gradual, wavy boundary.

C3—60 to 75 inches +4-, yellowish-brown (10YR 5/6) heavy
silt loam; many, medium, prominent mottles of
gray (N 6/0); massive; sticky; few roots; very
strongly acid.

Depth to underlying bedrock is 72 inches or more. The
solum ranges from 25 to 36 inches in thickness. Content of
gravel in any place is less than 2 percent. The A horizon
is dark grayish brown (2.5Y 4/2 or 10YR 4/2), grayish
brown (2.5Y 5/2), and olive gray (5Y 5/2). The Bg horizon
is gray (5Y 5/1 or 5Y 6/1), light gray (5Y 7/1), light olive
gray (5Y 6/2), or grayish brown (2.5Y 5/2).

Bonnie soils are near Stendal and Mullins soils. They are
more poorly drained than the somewhat poorly drained
Stendal soils. They lack the fragipan of Mullins soils.

Bonnie silt loam (0 to 2 percent slopes) (Bo).—This
soil is on flood plains. Included in mapping are small
areas of Cuba and Stendal soils and small, permanently
wet areas.

This soil is poorly drained and has a seasonal high
water table above a depth of 14 foot, which limits the
effective depth for root growth during winter and spring.
If an adequate drainage system is provided, the response
of crops to lime and fertilizer is good. This soil is easy
to till when it is not too wet. It is frequently flooded.

This soil is better suited to plants that tolerate wet-
ness than to other plants, but if adequate drainage is
provided, the soil is suited to trees, pasture, or hay.
If drained, this soil is also suited to most of the com-
monly grown cultivated crops except tobacco. Capability
unit IIIw-1; woodland suitability group 1wl; wildlife
group 6.

Brookside Series

The Brookside series consists of deep, well-drained,
stony soils on uplands. These soils are neutral, They
formed mainly in colluvium washed from soils derived
from limestone, but a minor component washed from
soils derived from siltstone, sandstone, and shale. These
soils are on the side slopes of mountainlike ridges. Slopes
range from 30 to 60 percent.

In a representative profile the surface layer is brown
silt loam about 7 inches thick. The subsoil is about 39
inches thick. The upper 8 inches is dark-brown silty clay
loam, the next 9 inches is dark-brown heavy silty clay
loam, and the lower 22 inches is dark-brown silty clay
that has dark-brown and yellowish-brown mottles. The
substratum, which reaches a depth of 60 inches, is yel-
lowish-brown heavy clay loam that has light brownish-
gray, yellowish-brown, and dark-brown mottles.

The available water capacity is high, and permea-
bility is moderately slow. Natural fertility is high, and
organic-matter content is medium.

Representative profile of Brookside stony silt loam,
30 to 60 percent slopes, about 9 miles south of More-
head, about 14 mile north of Poppin Rock Tunnel on
State Route 519, then west about 20 feet, in Rowan
County :

0O1—1 inch to 0, grass and hardwood leaves.

Ap—O0 to 7 inches, brown (10YR 4/3) silt loam; moderate,
fine and medium, granular structure; very friable;
5 percent stones and gravel; many roots; neutral;
abrupt, smooth boundary.

B1t—7 to 15 inches, dark-brown (7.5YR 4/4) silty clay loam;
moderate, fine, subangular blocky structure; friable;
faint, patchy clay films on peds; 2 percent gravel;
common roots; neutral; clear, wavy boundary.

B21t—15 to 24 inches, dark-brown (7.5YR 4/4) heavy silty
clay loam; moderate, fine and very fine, subangular
blocky structure; firm; distinet, patchy clay films
on peds; 3 percent gravel; common roots; neutral;
clear, wavy boundary.

B22t—24 to 35 inches, dark-brown (7.5YR 4/4) silty clay;
few, fine, faint mottles of dark brown (10YR 3/3) and
yellowish brown (10YR 5/4) ; moderate, very fine,
subangular blocky structure; firm; distinet, patchy
clay films on peds; 3 percent gravel; few roots;
neutral ; gradual, wavy boundary. .

B3t—35 to 46 inches, dark-brown (7.5YR 4/4) silty clay;
few, medium, faint mottles. of dark brown (10YR
3/8) and yellowish brown (10YR 5/8) ; weak, fine
and very fine, subangular blocky structure; firm;
faint, patchy clay films on peds; 3 percent gravel;
few roots; neutral; clear, wavy boundary.

C—46 to 60 inches +, yellowish-brown (10YR 5/4) heavy
clay loam ; few, medium, faint mottles of light brown-
ish gray (10YR 6/2), yellowish brown (10YR 5/8),
and dark brown (7.5YR 4/2) ; weak, fine, subangular
blocky structure to massive; firm; 5 percent gravel;
few roots; neutral. )

Depth to bedrock is 60 inches or more. The solum ranges
from 40 to 54 inches in thickness. Content of coarse frag-
ments is 2 to 10 percent, by volume, in the A and B horizons.
The Ap horizon is dark grayish brown (10YR 4/2) or
brown (10YR 4/3). The texture is stony silt loam or stony
silty clay loam. The A1l horizon, where present, is 2 to 5
inches thick and is very dark grayish brown (10YR 3/2)
or dark brown (10YR 3/83). The Bt horizon ranges from
dark brown (7.5YR 4/4) to yellowish brown (10YR 5/6).
The B2t and B3t horizons range from heavy silty clay
loam to clay. The C horizon ranges from reddish-brown (§YR
4/4) to olive (5Y 5/6) heavy clay loam to clay. The C
horizon is 2 to 25 percent coarse fragments in some places.

Brookside soils are near Rigley, Cranston, and Donahue
soils. They are less acid and contain more clay throughout
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the profile than Rigley and Cranston soils. They are deeper
than Donahue soils.

Brookside stony silt loam, 30 to 60 percent slopes
(BrF).—This soil is on side slopes and on some benches. It
is normally below limestone outcrops. Stones cover 2
to 10 percent of the surface.

Included with this soil in mapping are small areas
of Rigley, Donahue, and Cranston soils. Also included
are some areas of soils that have 10 to 20 percent slopes
on benches and other soils that are 48 to 60 inches deep
to bedrock. The texture of the subsoil ranges from sandy
clay loam to clay loam in some places.

The effective depth for root growth is 60 inches or
more.

Most areas of this soil are wooded, but a few are used
for pasture. The steepness and stoniness of the soil
make it unsuited to cultivation and to hay. Pasture is
difficult to establish and maintain. This soil is suited to
woodland and wildlife habitat. The hazard of erosion
is very severe. Capability unit VIIs-1; woodland suita-
bility group 2¢2 on north-facing slopes and 3c2 on south-
facing slopes; wildlife group 3.

Chavies Series, Acid Variant

The Chavies series, acid variant, consists of deep, well-
drained soils on second bottoms on flood plains. These
soils are strongly acid to very strongly acid. They formed
in alluvium washed from soils derived from acid sand-
stone and shale. Slopes range from 0 to 6 percent.

In a representative profile the surface layer is dark-
brown fine sandy loam about 9 inches thick. The sub-
soil is 36 inches thick. The upper 6 inches is yellowish-
brown fine sandy loam, the next 8 inches is dark-brown
fine sandy loam, the next 11 inches is strong-brown fine
sandy loam, and the lower 11 inches is strong-brown
sandy loam. The substratum extends to a depth of 65
inches or more. The upper 11 inches is yellowish-brown
sandy loam, and the lower 9 inches is yellowish-brown
loam that has light-gray, strong-brown, and dark yel-
lowish-brown mottles.

The available water capacity is high, and permea-
bility is moderately rapid. Natural fertility and organic-
matter content are medium.

Representative profile of Chavies fine sandy loam, acid
variant, 0 to 6 percent slopes, about 2 miles south of
U.S. Highway 60 on State Route 801, 350 yards south of
State Route 801 near the Licking River, in Rowan County :

Ap—O0 to 9 inches, dark-brown (10YR 4/3) fine sandy loam;
weak, medium, granular structure; very friable;
many roots; strongly acid; clear, smooth boundary.

B1—9 to 15 inches, yellowish-brown (10YR 5/6) fine sandy
loam; weak, fine, subangular blocky structure; fri-
able; many roots; common very fine pores; strongly
acid; clear, wavy boundary.

B21t—15 to 23 inches, dark-brown (7.5YR 4/4) fine sandy
loam; moderate, medium, subangular blocky struc-
ture; friable; common roots: distinect, patchy clay
films; common very fine pores; very strongly acid;
clear, wavy boundary.

B22t—23 to 84 inches, strong-brown (7.5YR 5/6) fine sandy
loam ; moderate, fine and medium, subangular blocl{y
structure; friable; common roots; distinet, discon-

tinuous clay films; common very fine pores; very
strongly acid ; gradual wavy boundary.

B3—34 to 45 inches, strong-brown (7.5YR 5/6) sandy loam;
weak, fine and medium, subangular blocky structure :
friable; few roots; few very fine pores; very
strongly acid ; gradual, wavy boundary.

C1—45 to 56 inches, yellowish-brown (10YR 5/6) sandy loam;
massive ; loose ; few roots ; very strongly acid ; gradual,
wavy boundary.

02—56 to 65 inches -, yellowish-brown (10YR 5/6) loam;

i many, medium, distinet mottles of light gray (10YR
7/2), strong brown (7.5YR 5/6), and dark yellow-
ish brown (10YR 4/4); massive; friable; very
strongly acid.

Depth to the underlying bedrock is more than 72 inches.
The solum ranges from 40 to 48 inches in thickness. Content
of gravel in the lower part of the subsoil is 5 to 10 percent
in some places. The Ap horizon is dark-brown (10YR 4/3)
or dark yellowish-brown (10YR 4/4) fine sandy loam, sandy
loam, or loam. The B and C horizons range from dark-
brown (7.5YR 4/4) to yellowish-brown (10YR $5/6) fine
sandy loam, sandy loam, or loam. In some places the B3
and C horizons are clay loam.

Chavies soils are near Pope, Rigley, and Whitley soils.
They have a B horizon of clay accumulation that is lack-
ing in Pope soils. They have fewer coarse fragments in
the solum than Rigley soils. They are coarser textured
throughout than Whitley soils.

Chavies fine sandy loam, acid variant, 0 to 6 per-
cent slopes (ChB).—This soil is on second bottoms along
rivers and creeks that drain large watersheds.

Included with this soil in mapping are small areas
of Whitley, Pope, and Morehead soils. In some places
the lower part of the subsoil is sandy clay loam.

This soil is easily tilled, and response of crops to
lime and fertilizer is good. Effective depth for root

-growth is 48 inches or more. Flooding is a hazard in

some places.

This soil is suited to most cultivated crops and to hay
and pasture. It is also well suited to woodland and
wildlife habitat. If this soil is cultivated, the hazard of
erosion is slight. Capability unit I-2; woodland suita-
bility group 201; wildlife group 8.

Clifty Series

The Clifty series consists of deep, well-drained soils
on flood plains. These soils are very strongly acid. They
formed in loamy material 18 to 30 inches thick over
gravel. Slopes range from 0 to 4 percent.

In a representative profile the surface layer is dark-
brown silt loam about 9 inches thick. The subsoil, which
extends to a depth of 18 inches. is yellowish-brown silt
loam. This is underlain by a gravelly substratum that
is about 40 percent pebbles and cobblestones 14 inch to 6
inches in diameter and yellowish-brown silt loam soil
material. Bedrock is at a depth of about 50 inches.

The available water capacity is low. Permeability is
moderate in the upper part and rapid in the gravel
layer. Natural fertility and organic-matter content are
low.

Representative profile of Clifty- silt loam, 214 miles
from State Route 377, on Elk Lick Fork road, 50 feet
east in a white pine plantation, in Rowan County:

Ap—O0 to 9 inches, dark-brown (10YR 4/3) silt loam; weak,
fine, granular structure; very friable; common roots;
10 percent gravel; common fine and very fine pores;
very strongly acid; smooth, wavy boundary.

B2—9 to 18 inches, yellowish-brown (10YR 5/4) silt loam;
weak, fine, subangular blocky structure; friable; few
roots; 2 percent gravel; common fine and very fine
pores; very strongly acid; clear, irregular boundary.
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C—18 to 50 inches, gravel and yellowish-brown (10YR 5/4)
silt loam interstitial material; massive; loose; few
roots; 40 percent pebbles and cobblestones 1/4 inch
to 6 inches in diameter; very strongly acid.

R—50 inches -+, siltstone.

Depth to bedrock ranges from 40 to 72 inches or more.
Thickness of the solum and the depth to fragmental layers
range from 18 to 30 inches. The Ap horizon is dark brown
(10YR 4/8) or dark yellowish brown (10YR 4/4). The Al
horizon, where present, is 8 to 4 inches thick and is dark
brown (10YR 4/3 or 10YR 38/8). Content of gravel in the
A horizon ranges from 0 to 20 percent. The B2 horizon is
yellowish brown (10YR 5/4), brown (10YR 4/3 or 10YR
5/8), or dark yellowish brown (10YR 4/4). Content of
gravel in the B horizon ranges from O to 20 percent. The
C horizon is 25 to 50 percent gravel and is yellowish brown
(10YR 5/4), dark yellowish brown (10YR 4/4), or brown
(10YR 4/3 or 10YR 5/3).

Clifty soils are near Cranston, Renox, and OCuba. soils.
They lack a B horizon of clay accumulation, which is typical
of Cranston and Renox soils. They have more coarse frag-
ments in the C horizon than Cuba soils.

Clifty silt loam (0 to 4 percent slopes) (Ck}.—This
soil is on flood plains.

Included with this soil in mapping are small areas of

Cranston and Renox soils. Also included are small
areas of a soil that is similar to Clifty soils but
is more than 50 percent gravel below a depth of 18 inches
and small areas of a soil that has a surface layer of fine
sandy loam.
_ This soil is easily tilled, except where the surface layer
is more than 15 percent gravel. Effective depth for
root growth is limited to the depth to the gravel layer
because of the very low available water capacity in the
gravel. The response of crops to lime and fertilizer
is generally good, although this soil is droughty.

This soil is suited to trees and to most of the com-
monly grown cultivated crops. It is also suited to hay
and pasture. The rapidly permeable substratum causes
a_potential pollution hazard when this soil is used for
disposal of polluted liquids or solid waste. If this soil
is cultivated, the hazard of erosion is slight. Most areas
of this soil are subject to stream overflow. Fall-seeded
crops are subject to damage by flooding in winter and
early in spring. Capability unit 1Is-1; woodland suita-
bility group 3f1; wildlife group 8.

Cotaco Series, Neutral Variant

The Cotaco series, neutral variant, consists of deep,
moderately well drained soils on second bottoms and
alluvial fans. These soils are neutral in the upper part
of the profile. They formed in alluvium washed from
soils derived from sandstone, limestone, and shale. Slopes
range from 2 to 6 percent.

In a representative profile the surface layer is dark-
brown fine sandy loam about 6 inches thick. The sub-
soil, which extends to a depth of 35 inches, is yellowish
brown and has light brownish-gray, dark yellowish-
browr_l, yellowish-brown, very pale brown, dark-brown,
and light-gray mottles. The upper 7 inches is fine sandy
loam, and the lower 22 inches is loam. The underlying
material is yellowish-brown gravelly loam that has very
dark grayish-brown and light brownish-gray mottles.

_ The available water capacity is high, and permeability
is moderate. Natural fertility is medium, and organic-
matter content is low.

Representative profile of Cotaco fine sandy loam, neu-
tral variant, 2 to 6 percent slopes, about 3% miles from
State Route 36 on State Route 1274, about 500 yards
across Beaver Creek at old homesites, in Menifee County :

Ap—o0 to 6 inches, dark-brown (10YR 4/3) fine sandy loam;
weak, fine and medium, granular structure; very fri-
able; 4 percent gravel; many roots; neutral; clear,
smooth boundary.

B1—6 to 18 inches, yellowish-brown (10YR 5/4) fine sandy
loam; common, medium, distinct mottles of light
brownish gray (10YR 6/2) and dark yellowish brown
(10YR 4/4); weak, fine, subangular blocky struc-
ture; very friable; 4 percent gravel; many roots;
neutral ; clear, smooth boundary.

B2t—13 to 23 inches, yellowish-brown (10YR 5/4) loam;

common, medium, distinct mottles of yellowish brown

(10YR 5/6), very pale brown (10YR 7/3), and light
brownish gray (10YR 6/2); weak, fine, subangular
blocky structure; friable; faint, patchy clay fillms
on peds; b percent gravel; few roots; neutral; clear,
smooth boundary.
to 85 inches, yellowish-brown (10YR 5/4) loam;
common, coarse, distinct mottles of dark brown (10YR
8/3) and light gray (10YR 7/2); weak, fine, sub-
angular blocky structure; friable; 10 percent gravel;
few roots; slightly acid; clear, smooth boundary.

C—35 to 50 inches +, yellowish-brown (10YR 5/4) gravelly
loam; common, medium, distinet mottles of very
dark grayish brown (10YR 3/2) and light brownish
gray (10YR 6/2); massive; friable; 25 percent
gravel ; slightly acid.

Depth to bedrock ranges from about 48 to 72 inches or
more. The solum ranges from 30 to 40 inches in thickness.
Content of gravel in the solum ranges from 2 to 25 percent.
The Ap and B1 horizons are fine sandy loam or loam. The -
B1 horizon is- yellowish brown (10YR 5/4) or dark brown
(10YR 4/8). The B2t horizon is mostly yellowish brown
(10YR 5/4 or 10YR 5/6). About 10 to 40 percent of the B
horizon has mottles that are 2 or less in chroma. The B3
horizon is loam, sandy clay loam, or clay loam. The C
horizon is yellowish brown (10YR 5/4), grayish brown
(10YR 5/2), or gray (10YR 5/1). The B3 and C horizons
are slightly acid to neutral.

Cotaco soils are near Renox soils and Stendal soils, neutral
variant. They are not so well drained as Renox soils. They
have a B horizon of clay accumulation, which Stendal soils,
neutral variant, lack.

Cotaco fine sandy loam, neutral variant, 2 to 6 per-
cent slopes (CoB).—This soil is on low terraces and
alluvial fans. Included in mapping are small areas of
Renox soils and Stendal soils, neutral variant.

_This soil is_easily tilled, and response of crops to fer-
tilizer is good. Lime is not needed, because this soil 1s
neutral. The effective depth for root growth is restricted
by a seasonal high water table.

This soil is well suited to woodland, pasture, and hay
production. Tf this soil is cultivated, the hazard of
erosion is moderate. Drainage is needed in most areas
for cultivated crops to grow well. Most areas of this
soil are cleared, but some areas are forested. Capability
unit ITw-2; woodland suitability group 2wl; wildlife

group 7.

B3—23

Cranston Series

The Cranston series consists of deep, well-drained,
gravelly soils on side slopes of ridges and on colluvial
fans. These soils are medium acid to very strongly acid.
They formed in colluvium washed from soils derived
from acid siltstone and shale. Slopes range from 2 to 60
percent.
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In a representative profile the surface layer is brown
gravelly silt loam about 5 inches thick. The subsoil is
gravelly silt loam that extends to a depth of 50 inches.
It is light yellowish brown in the upper part, yellowish
brown in the middle. part, and brown in the lower part.
The underlying material is yellowish-brown gravelly
silt loam that extends to a depth of 76 inches or more.

The available water capacity is medium, and permea-
bility is moderately rapid. Natural fertility is medium.

Representative profile of Cranston gravelly silt loam,
30 to 60 percent slopes, 3 miles north of the Poppin
Rock Tunnel at Paragon on State Route 519, 300 yards
east in a ravine, in Rowan County (Laboratory No.
S67TKY-103-1) :

011—11% inches to 154 inch, hardwood leaves and twigs.

012—1% inch to 0, partially decomposed leaves and twigs.

Al1—0 to 5 inches, brown (10YR 4/3) gravelly silt loam;
weak, fine, granular structure; very friable; many
roots; 25 percent gravel ; medium acid ; clear, smooth
boundary.

B1—5 to 13 inches, light yellowish-brown (10YR 6/4) gravelly
silt loam; weak, fine subangular blocky structure
parting to weak, coarse, granular; very friable;
common roots; 20 percent gravel; few fine pores;
very strongly acid; clear, wavy boundary.

B21t—13 to 23 inches, yellowish-brown (10YR 5/4) gravelly
silt loam; weak, very fine, subangular blocky struc-
ture; friable; few roots; common thin clay films
on peds; 30 percent gravel; few roots; few fine
pores ; strongly acid ; clear, wavy boundary.

B22t—23 to 31 inches, yellowish-brown (10YR 5/4) gravelly
gilt loam; moderate, fine, subangular blocky struec-
ture; friable; few roots; common thin clay filmsg
on peds; 15 percent gravel; strongly acid; clear,
wavy boundary.

B3t—31 to 50 inches, brown (7.5YR 5/4) gravelly silt loam;
weak, very fine, subangular blocky structure; fri-
able; few roots; few thin clay films on peds; 15
percent gravel ; common small cavities; very strongly
acid ; gradual, wavy boundary.

C—50 to 76 inches -+, yellowish-brown (10YR 5/4) gravelly
silt loam; massive; friable; few roots; 23 percent
gravel and channery fragments; very strongly acid.

Depth to acid siltstone or shale bedrock is 48 inches or
more. The solum ranges from 40 to 60 inches in thickness.
The A horizon is brown (10YR 4/3), dark grayish brown
(10YR 4/2), or dark yellowish brown (10YR 4/4). The Bl
horizon is light yellowish brown (10YR 6/4) or yellowish
brown (10YR 5/4 or 10YR 5/6), and the B2t horizon ranges
from yellowish brown (10YR 5/4) to strong brown (7.5YR
5/6). Content of coarse fragments in the B2 horizon ranges
from 12 to 30 percent, by volume. The B3 and C horizons have
the same color range as the B2t horizon, but they commonly
have more gravel than the overlying horizons and have gray
mottles in some places.

Cranston soils occur near Tilsit, Berks, Rigley, and Brook-
side soils. They are better drained and have more coarse
fragments throughout than Tilsit soils. They are deeper and
have fewer coarse fragments throughout than Berks soils.
Cranston soils have less sand in the solum than Rigley -soils.
They are less clayey in the B horizon and have more coarse
fragments than Brookside soils.

Cranston gravelly silt loam, 2 to 6 percent slopes
(CrB).—This soil is on alluvial fans and toe slopes. It has
a profile similar to the one described as representative
for the series, but the subsoil generally contains slightly
more clay and is less yellow.

Included with this soil in mapping are small areas of
Whitley and Clifty soils. Also included are some soils
that are not gravelly in the surface layer.

This soil is somewhat difficult to till, because it con-
tains gravel. The organic-matter content is medium, and
response of crops to lime and fertilizer is good. The effec-
tive depth for root growth is 48 inches or more.

This soil is suited to trees and to all of the commonly
grown cultivated crops. It is also suited to hay and to
pasture. Most areas are cleared. If this soil is cultivated,
the hazard of erosion is moderate. Capability unit IIe-3;
woodland suitability group 201; wildlife group 1.

Cranston gravelly silt loam, 6 to 12 percent slopes
(CrC).—This soil is on alluvial fans and toe slopes. It has
a profile similar to the one described as representative
for the series, but the subsoil has slightly more clay and
is less yellow. Included in mapping are small areas of
Whitley, Tilsit, and Clifty soils.

This soil is somewhat difficult to till, because it con-
tains gravel. The organic-matter content is low, and the
response of crops to lime and fertilizer is good. The
effective depth for root growth is 48 inches or more.

This soil 1s suited to trees and to all of the commonly
grown cultivated crops. It is also suited to hay and to
pasture. Most areas are cleared. If this soil is cultivated,
the hazard of erosion is severe. Capability unit I1Ie—4;
woodland suitability group 2o0l; wildlife group 1.

Cranston gravelly silt loam, 12 to 20 percent slopes
{CrD).—This soil is on toe slopes. Included in mapping are
small areas of Gilpin and Whitley soils.

This soil is somewhat difficult to till, because it con-
tains gravel. The organic-matter content is low, and
the response of crops to lime and fertilizer is good.
The effective depth for root growth is 48 inches or
more.

This soil is suited to hay, pasture, and trees. It can
also be cultivated occasionally. If this soil is cultivated,
the hazard of erosion is very severe. Capability unit’
IVe-1; woodland suitability group 201; wildlife group 2.

Cranston gravelly silt loam, 20 to 30 percent slopes
(CrE).—This soil is on smooth, convex side slopes and toe
slopes. Included in mapping are small areas of Gilpin,
Latham, and Shelocta soils. ‘

The effective depth for root growth is 48 inches or
more. The organic-matter content 1s low.

This soil i1s not suited to cultivation, because it is
steep and is subject to damage from erosion. It is suited
to pasture or to trees and wildlife habitat. Most areas
are forested. Capability unit VIe-1; woodland suita-
bility group 2rl on north-facing slopes and 3rl on south-
facing slopes; wildlife group 3.

Cranston gravelly silt loam, 30 to 60 percent slopes
{CrF).—This soil is on concave lower side slopes. It has
the profile described as representative for the series. In-
cluded in mapping are small areas of Gilpin, Berks, and
Shelocta soils.

The effective depth for root growth is 48 inches or
more. The organic-matter content is low.

This soil is not suited to cultivation, because it is sub-
ject to soil loss as a result of runoff. It is better suited to
trees and wildlife habitat than to pasture or hay because
of the difficulty of operating farm machinery and of estab-
lishing a stand. Capability unit VIIe-1; woodland suita-
bility group 2rl on north-facing slopes and 3rl on south-
facing slopes; wildlife group 3.
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Cuba Series

The Cuba series consists of deep, well-drained soils on
flood plains. These soils are strongly acid or very strongly
acid, except in the surface layer where it has been
limed. They formed in alluvium washed from soils de-
rived from acid shale and siltstone. Slopes range from
0 to 2 percent. ) .

In a representative profile the surface layer is dark-
brown silt loam about 8 inches thick. The subsoil extends
to a depth of 44 inches. The upper 12 inches is dark
yellowish-brown silt loam, the next 7 inches is olive-
brown silt loam, and the lower 17 inches is yellowish-
brown silt loam. The substratum is dominantly yellowish-
brown silt loam that extends to a depth of 85 inches or
more. .

The available water capacity is high, and permeability is
moderate. Natural fertility and organic-matter content
are medium.

Representative profile of Cuba silt loam, about 2 miles
west of State Route 32, north-on dirt road just past
Interstate Highway 64, about 100 feet north in field
between North Fork of Triplett Creek and Interstate
Highway 64, in Rowan County :

Ap—0 to 8 inches, dark-brown (10YR 4/8) silt loam; weak,
fine, granular structure; friable; common roots;
few very fine pores; slightly acid; clear, smooth
boundary. )

B1—8 to 20 inches, dark yellowish-brown (10YR 4/4) silt
loam; weak, medium, granular structure; very
friable; common roots; few very fine pores, strongly
acid ; clear, wavy boundary.

B21—20 to 27 inches, olive-brown (2.5Y 4/4) silt loam, weak,
fine, subangular blocky structure; friable; few roots;
common very fine pores; strongly acid; gradual,
wavy boundary.

B22—27 to 44 inches, yellowish-brown (10YR 5/6) silt loam;
weak, fine, subangular blocky structure; friable,
sticky when wet; few roots; few very fine pores;
very strongly acid; gradual, wavy boundary.

C—44 to 85 inches -+, yellowish-brown (10YR 5/6) silt
loam; massive; friable, sticky when wet; very
strongly acid.

Depth to bedrock ranges from 48 to 72 inches or more.

The solum ranges from 35 to 45 inches in thickness. Gravel

makes up as much as 5 percent of the solum in some places.

The Ap horizon is dark brown (10YR 4/3), dark yellowish

brown (10YR 4/4), or yellowish brown (10YR 5/4). It is

typically strongly acid or very strongly acid unless limed.

The B and C horizons are dark yellowish brown (10YR 4/4),

brown (10YR 4/8), yellowish brown (10YR 5/4 or 10YR

5/8), or olive brown (2.5Y 4/4). The C horizon is stratified

silt loam and sandy loam that has an admixture of hard

shale or sandstone fragments. Mottles 2 or less in chroma
are below a depth of 27 inches in some places.

Cuba soils occur near Pope and Whitley soils. They con-
tain less sand than Pope soils. They lack the B horizon of
clay accumulation of Whitley soils.

Cuba silt loam (0 to 2 percent slopes) (Cu).—This soil
is on flood plains. Included in mapping are small areas
of Morehead and Whitley soils and a small acreage of
a soll that has gray mottles between depths of 20 and 27
inches.

This soil is easily tilled. and response of crops to lime
and fertilizer is good. The effective depth for root
growth is 48 inches or more.

This soil is suited to most of the commonly grown
cultivated crops. It is also suited to trees, pasture, and
hay. Nearly all of this soil is cleared. Small grain sown
in fall is subject to damage by occasional flooding in
winter and early in spring. If this soil is cultivated, the

hazard of erosion is slight. Capability unit I-1; wood-
land suitability group lol; wildlife group 8.

Donahue Series

The Donahue series consists of moderately deep, well-
drained, stony or rocky soils on toe slopes and side
slopes below sandstone cliffs on uplands. These soils are
very strongly acid in the upper part of the profile and
medium acid to neutral in the lower part. They formed
in residuum derived from sandstone, limestone, and
shale. Slopes range from 6 to 60 percent. )

In a representative profile the surface layer is grayish-
brown sandy loam about 4 inches thick. The subsoil is
30 inches thick. The upper 5 inches is light yellowish-
brown loam, the next 6 inches is yellowish-brown clay
loam, the next 7 inches is strong-brown silty clay that
has brown mottles, and the lower 12 inches is strong-
brown clay that has yellowish-brown and yellowish-red
mottles. Limestone bedrock is at a depth of 34 inches.

The available water capacity is medium, and permea-
bility is moderately slow. Natural fertility is medium,
and organic-matter content is low.

Representative profile of a Donahue sandy loam from
an area of Rigley-Donahue complex, 80 to 60 percent
slopes, about 12 miles northeast of Frenchburg, 14 mile
north of Leatherwood Creek, 214 miles west of State
Route 826, in Menifee County :

01—1/2 inch to 0, partially decomposed hardwood leaves and

twigs.

Ap—0 to 4 inches, grayish-brown (10YR 5/2) sandy loam;
weak, medium, granular structure; very friable;
common roots; 3 percent sandstone fragments; very
strongly acid ; clear, smooth boundary.

Bl—4 to 9 inches, light yellowish-brown (10YR 6/4) loam;
weak, fine, subangular blocky structure; very fri-
able; common roots; 2 percent sandstone fragments;
very strongly acid ; clear, wavy boundary.

B21t—9 to 15 inches, yellowish-brown (10YR 5/6) eclay
loam; moderate, fine, subangular blocky structure;
firm; few roots; 4 percent sandstone fragments;
common thin clay films; strongly acid; clear, wavy

boundary.

IIB22t—15 to 22 inches, strong-brown (7.5YR 5/6) silty
clay; common, medium, faint mottles of brown
(10YR 4/3); moderate, medium, angular blocky
structure; firm: few roots; many thin clay films;
few, small, brown and black concretions and stains;
medium acid ; gradual, wavy boundary.

TIB3t—22 to 84 inches, strong-brown (7.5YR 5/6) clay; com-
mon, medium, faint mottles of yellowish brown
(10YR 5/4) and yellowish red (5YR 4/6); weak,
fine, angular blocky structure; very firm; few roots;
common thin clay films; few brown and black con-
cretions and stains; neutral; abrupt, smooth bound-

ary.
R—34 inches +, limestone bedrock.

Depth to limestone or shale bedrock is 24 to 40 inches. The
solum ranges from 20 to 40 inches in thickness. The Ap
horizon is brown (10YR 4/8), yellowish-brown (10YR 5/4),
or grayish-brown (10YR 5/2 or 2.5Y 5/2) sandy loam, loam,
or fine sandy loam. The B21t horizon ranges from yellowish-
brown (10YR 5/6) to reddish-brown (BYR 4/4) clay loam
or sandy clay loam. The IIBt horizon ranges from brown
(7.5YR 4/4) to yellowish-red (5YR 5/8) silty clay or clay.
In some places there is a C horizon that is strong-brown
(7.5YR 5/6), dark-brown (7.5YR 4/4), or light oliye-brown
(2.5Y 5/4) clay or silty clay.

Donahue soils are near Brookside, Rigley, and Shelocta
soils and are mixed on some landscapes with Rigley soils.
They are not so deep as Brookside soils and have more sand
in the upper part of the solum. Donahue soils are not so
deep as Rigley and Shelocta soils, and they are more clayey in
the lower part of the solum.
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Donahue rocky sandy loam, 6 to 20 percent slopes
(DoD).—This soil is on narrow to moderately wide ridge-
tops and side slopes. Rock outcrops cover 8 to 15 percent
of the surface. :

Included with this soil in mapping are small areas of
Latham and Steinsburg soils and some areas of soils
that are more rocky or less rocky .than this Donahue
soil. Also included 1s a soil that has a dark-brown sur-
face layer.

The effective depth for root growth is about 31 inches.

This soil is not suited to cultivation, because it is
rocky and is subject to a severe hazard of erosion. It
is suited to pasture, trees, and wildlife habitat. Capa-
bility unit VIs-1; woodland suitability group 8x1; wild-
life group 5.

Donahue rocky sandy loam, 20 to 40 percent slopes
(DoF).—This soil is on side slopes. Rock outcrops cover
from 5 to 25 percent of the surface.

Included with this soil in mapping are small areas
of Brookside soils. Also included is a soil that has a
dark-brown surface layer.

The effective depth for root growth is about 81 inches.

This soil is suited to trees and wildlife habitat. Be-
cause of rockiness and steepness, this soil is not suited
to cultivation, and establishing ‘and harvesting forage
crops is very difficult. The hazard of erosion is very
severe. Capability unit VIIs-1; woodland suitability
group 3x1; wildlife group 5.

Gilpin Series

The Gilpin series consists of moderately deep, well-
drained soils on uplands, mostly on ridgetops. These soils
are very strongly acid. They formed in residuum derived
from acid siltstone and shale. Slopes range from 6 to
20 percent.

In a representative profile in a wooded area the sur-
face layer is dark-brown silt loam 2 inches thick. The
subsoil is yellowish brown and is 30 inches thick. It is
mainly heavy silt loam in the upper 8 inches, light silty
clay loam in the middle 7 inches, and shaly silt loam
in the lower 15 inches. Fractured bedrock is at a depth
of about 82 inches,

_The available water capacity is medium, and permea-
bility is moderate. Natural fertility and organic-matter
content are low.

Representative profile of Gilpin silt loam, 12 to 20
percent slope, about 114 miles west of Copperas Branch
road from State Route 82, then 200 feet south on lower
side slope, in Rowan County :

011—13% inches to 14 inch, hardwood leaves and twigs.

012—1% inch to 0, partially decomposed leaves and twigs.

Al—0 to 2 inches, dark-brown (10YR 4/8) silt loam : weak,
fine and medium, granular structure; very friable;
8 percent shale fragments; common roots; very
strongly acid ; abrupt, smooth boundary.

B1—2 to -5 inches, yellowish-brown (10YR 5/4) silt loam;
weak, fine, subangular blocky structure; friable; §
percent siltstone and shale fragments; common
roots; very strongly acid; abrupt, smooth boundary.

B21t—5 to 10 inches, yellowish-brown (10YR 5/6) heavy
silt loam; weak to moderate, medium, subangular
blocky structure; friable; distinct, patchy clay films
on peds; 8 percent coarse fragments; few roots ;
very strongly acid ; clear, wavy boundary.

B22t—10 to 17 inches, yellowish-brown (10YR 5/6) light
silty clay loam ; moderate, medium, subangular blocky

structure; friable; prominent, discontinuous -clay
films on peds; 20 percent shale and siltstone frag-
ments; few roots; very strongly acid; clear, smooth

boundary.

B3t—17 to 32 inches, yellowish-brown (10YR 5/6) shaly
silt loam; weak, fine, subangular blocky structure;
friable; faint, patchy clay films on peds; 25 per-
cent shale and siltstone fragments; few roots; very
strongly acid ; gradual, wavy boundary.

R—32 inches +, strong-brown (7.5YR 5/6) and gray (10YR
6/1) fractured shale and siltstone.

Depth to shale or siltstone is 30 to 40 inches. The thick-
ness of the solum ranges from 20 to 36 inches. Content of
coarse fragments in the Al and B1 horizons is less than 10
percent and in the B2t and B3t horizons is commonly 5
to 80 percent. The Al horizon is dark brown (10YR 4/8 or
10YR 3/3) or very dark grayish brown (10YR 3/2). The
Ap horizon, if present, is dark brown (10YR 4/3). The B1
and B2t horizons range from light olive brown (2.5Y 5/4)
to yellowish brown (10YR 5/8), and the texture of the fine
earth fraction is silt loam or silty clay loam. The B3 horizon
ranges from strong brown (7.5 YR 5/6) to olive (5Y 5/3) and
in some places is mottled in hues of red, brown, and gray.
An olive-brown (2.5Y 4/4) or light olive-brown (2.5Y 5/4)
C horizon that is largely weathered shale or siltstone is pres-
ent in some places.

Gilpin soils are near Cranston and Whitley soils. They are
not so deep as those soils. They contain more coarse frag-
ments than Whitley soils. ’

Gilpin silt loam, 6 to 12 percent slop.es (GIC).—This
soil is on ridgetops. It has a profile similar to the one
described as representative for the series, but the sur-
face layer is slightly thicker. Included in mapping are
small areas of Latham and Whitley soils. )

This soil is easily tilled, and response of crops to lime
and fertilizer is good. The effective depth for root growth
is about 32 inches.

This soil is suited to most of the commonly grown
cultivated crops. It is also suited to trees and to pasture
or hay. Most areas are forested. If thlS.S.Oll 18 qu_ltlvated,
the hazard of erosion is severe. Capability unit IITe-5;
woodland suitability group 38ol1; wildlife group 1. .

Gilpin silt loam, 12 to 20 percent slopes (GID).—This
soil is on ridgetops. It has the profile described as repre-
sentative for the series. Included in mapping are small
areas of Whitley and Cranston soils. . )

The response of crops to lime and fertilizer is good.
The effective depth for root growth is about 32 inches.

This soil is suited to trees, hay, and pasture and to
occasional cultivation. If it is cultivated, the hazard of
erosion is very severe. Most areas are forested. Capabil-
ity unit IVe-2; woodland suitability group 3ol; wild-
life group 2. ‘

Hartsells Series

The Hartsells series consists of moderately deep, well-
drained soils on both broad and narrow ridgetops on
uplands. These soils are very strongly acid. They formed
in residuum derived from acid sandstone. Slopes range
from 6 to 20 percent.

In a representative profile the surface layer is dark-
brown and brown fine sandy loam about 7 inches thick.
The subsoil is 19 inches thick. The upper 5 inches is
yellowish-brown fine sandy loam, the next 8 inches is
yellowish-brown sandy clay loam, and the lower 6
inches is strong-brown light clay loam. The substratum
is strong-brown gravelly sandy loam. Bedrock is at a
depth of about 36 inches.
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The available water capacity is medium, and permea-
bility is moderately rapid. Natural fertility and organic-
matter content are low.

Representative profile of Hartsells fine sandy loam, 12
to 20 percent slopes, about 1 mile south on State Route
1378 from county line at North Fork Licking River,
south about 200 yards on private road, in Morgan County :

011—38% inches to % inch, hardwood leaves and. twigs and

) pine needles.

012—14 inch to 0, partially decomposed leaves and needles.

A1—O0 to 2 inches, dark-brown (10YR 3/3) fine sandy loam;
weak, fine, granular structure; very friable; 1 per-
cent sandstone fragments; common roots; very
strongly acid ; abrupt, smooth boundary.

A2—2 to 7 inches, brown (10YR 4/3) fine sandy loam; com-
mon, medium, distinet mottles of yellowish brown
(10YR 5/6) ; weak, fine, granular structure to weak,
fine, subangular blocky; friable; 1 percent sand-
stone fragments; common roots; very strongly acid;
clear, smooth boundary.

B1—7 to 12 inches, yellowish-brown (10YR 5/6) fine sandy
loam; weak, fine, subangular blocky structure; fri-
able; 1 percent sandstone fragments; few roots;
very strongly acid; clear, wavy boundary.

B2t—12 to 20 inches, yellowish-brown (10YR 5/6) sandy
clay loam; weak to moderate, fine and medium,
subangular blocky structure; friable; distinct, patchy
clay films on peds; 2 percent sandstone fragments;
few roots; very strongly acid ; clear, wavy boundary.

B3t—20 to 26 inches, strong-brown (7.5YR 5/6) light clay
loam; weak, fine, subangular blocky structure; fri-
able; faint, patchy clay films on peds; § percent
sandstone fragments; few roots; very strongly acid;
clear, wavy boundary.

C—26 to 86 inches, strong-brown (7.6YR 5/6) gravelly sandy

) loam; weak, fine, subangular blocky structure to
massive; friable; few mica flakes; 35 percent sand-
stone fragments; few roots; very strongly acid;
abrupt, wavy boundary.

R—36 inches <+, sandstone.

Depth to bedrock is 24 to 42 inches. The solum ranges
from 20 to 35 inches in thickness. The Al horizon is dark
brown (10YR 3/3 or 10YR 4/8), and the A2 horizon ranges
from brown (10YR 4/3) to grayish brown (10YR 5/2). The
A horizon ranges from fine sandy loam to loam. The Bt
horizon ranges from yellowish-brown (10YR 5/4) to strong-
brown (7.5YR 5/6) loam, sandy clay loam, or light clay
loam. The C horizon ranges from strong-brown (7.5YR 5/6)
to brownish-yellow (10YR 6/6) gravelly sandy loam, sandy
loam, or loamy sand.

These soils are 2 to 3 degrees cooler than is defined as
within the range for the series, but this difference does not
alter their usefulness and behavior.

Hartsell soils occur near Rigley, Monongahela, and Steins-
burg soils. They are not so deep as Rigley soils. They are
not so deep to bedrock as Monongahela soils and lack the
fragipan of those soils. They have a B horizon of clay ac-
cumulation that Steinsburg soils lack.

Hartsells fine sandy loam, 6 to 12 percent slopes
{(HaC).—This soil is on ridgetops. Included in mapping
are small areas of Latham, Gilpin, and Steinsburg soils.

This soil is easily tilled, and response of crops to lime
and fertilizer is good. The effective depth for root growth
is about 36 inches.

This soil is suited to trees, to most of the commonly
grown cultivated crops. and to hay and pasture. Most
areas are forested. If this soil is cultivated. the hazard
of erosion is severe. Capability unit ITTe-5; woodland
suitability group 201; wildlife group 1.

Hartsells fine sandy loam, 12 to 20 percent slopes
{(HaD).—This soil is on narrow ridgetops. It has the pro-
file described as representative for the series. Included

in.]mapping are small areas of Steinsburg and Latham
soils.

SOIL SURVEY

The response of crops to lime and fertilizer is good.
The effective depth for root growth is about 36 inches.

This soil is suited to trees, hay, or pasture and also
to occasional cultivation. Most areas are forested. Depth
to sandstone limits the use of this soil for construc-
tion. If this soil is cultivated, the hazard_ of erosion
is very severe. Capability unit IVe-2; woodland suita-
bility group 201; wildlife group 2.

Johnsburg Series

The Johnsburg series consists of deep, somewhat poorly
drained soils that have a fragipan. These soils are on
second bottoms and ridgetops. They are very strongly
acid, except that the surface layer 1s less acid where 1t
has been limed. These soils formed in alluvium or
residuum derived from acid siltstone and shale. Slopes
range from O to 4 percent.

In a representative profile the surface layer is about
8 inches thick. It is brown silt loam that has light yel-
lowish-brown mottles. The subsoil is 67 inches thick.
The upper 7 inches is light yellowish-brown silt loam that
has light brownish-gray and yellowish-brown mottles; the
next 40 inches is a firm, compact fragipan layer, the
upper part of which is light yellowish-brown silt loam
that has light-gray, light olive-gray, and yellowish-
brown mottles, and the lower part of which is light olive-
gray silt loam that has light yellowish-brown, yellowish-
brown, and very dark grayish-brown mottles; the next
15 inches is light-gray silt loam that has yellowish-brown
mottles; and the lower 5 inches is yellowish-brown silt
loam that has light-gray mottles. Bedrock is at a depth
of 75 inches.

The available water capacity is medium, and permea-
bility is very slow. Natural fertility and organic-matter
content are low.

Representative profile of Johnsburg silt loam, on dirt
road about 114 miles up Scott Creek from State Route
801 and about 30 yards left in pasture field, in Rowan
County :

Ap—O to 8 inches, brown (10YR 5/3) silt loam; few, coarse,
distinet mottles of light yellowish brown (10YR 6/4) ;
weak, medium, granular structure; very friable;
many roots; slightly acid; clear, smooth boundary.

Bl1t—8 to 15 inches, light yellowish-brown (2.5Y 6/4) silt

: loam; few, fine, distinct mottles of light brownish
gray (10YR 6/2) and yellowish brown (10YR 5/86) ;
weak, fine, subangular blocky structure; very fri-
able; common cavities; faint, patchy clay films in
cavities; many roots; common pores; very strongly
acid ; clear, wavy boundary. .

Bx1t—15 to 29 inches, light yellowish-brown (2.5Y 6/4) silt
loam; many, medium, prominent mottles of light
gray (10YR 7/1), light olive gray (5Y 6/2), and
yellowish brown (10YR 5/6) ; very coarse, prismatic
structure parting to medium and coarse, angular
blocky; firm, brittle and compact; common cavities;
faint, patchy clay films in cavities; common pores;
few black concretions ; very strongly acid ; clear, wavy
boundary.

Bx2t—29 to 55 inches, light olive-gray (5Y 6/2) silt loam;
many, coarse, prominent mottles of light yellowish
brown (2.5Y 6/4), yellowish brown (10¥YR 5/8),
and very dark grayish brown (10YR 3/2); very
coarse, prismatic structure parting to medium and
coarse, angular blocky; firm, brittle and compact;
common cavities; 1 percent gravel; common pores;
many black concretions; very strongly acid; gradual,
wavy boundary.
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B31g—55 to 70 inches, light-gray (5Y 7/1) silt loam; many,
medium, prominent mottles of yellowish brown (10Y.
5/8) ; weak, fine, subangular blocky structure to
massive; friable; very strongly acid; gradual, wavy
boundary. )

B382—70 to 75 inches, yellowish-brown (10YR 5/6) silt loam;
common, medium, prominent mottles of light gray
(BY 7/1); weak, fine, subangular blocky structure
to massive; friable; very strongly acid; abrupt,
smooth boundary.

R—75 inches +, siltstone bedrock.

Depth to shale or siltstone is 48 inches or more. The
solum ranges from 45 to 70 inches in thickness. Depth from
the surface to the fragipan is commonly about 15 inches
but ranges from 15 to 25 inches. The fragipan ranges from
24 to 45 inches in thickness. Reaction is typically very
strongly acid to extremely acid throughout in areas that
are not limed. The Ap horizon is brown (10YR 5/3 or 10YR
4/8). The B1 horizon is light yellowish brown (2.5Y 6/4
or 10YR 6/4) or yellowish brown (10YR 5/6). The Bx
and B3 horizons, both matrix and mottles, are shades of
gray and brown in hues of 10YR to 5Y. The B horizon is
silt loam or light silty clay loam.

These soils are yellower in hue and. more gray in the
Bx and B31g horizons than is defined as within the range
for the series, but this difference does not affect their use
and management. ) .

Johnsburg soils are near Monongahela, Tilsit, and Mullins
soils. They contain less sand and are more poorly drained
than Monongahela soils. Johnsburg soils are more poorly
dralined than Tilsit soils and better drained than Mullins
soils.

Johnsburg silt loam (0 to 4 percent slopes) (lo).—
This soil is on stream terraces and broad ridgetops. In-
cluded in mapping are small areas of Tilsit and Mullins
soils.

This soil has a seasonal high water table at a depth
of 15 to 1 foot. The effective depth for root growth
1s restricted by the fragipan at a depth of 15 to 25
inches. Tillage is often delayed by wetness. The response
of crops to lime and fertilizer is good if adequate drain-
age is provided.

This soil is suited to water-tolerant crops, pasture, and
ha',v. Trees and wildlife habitat are suitable uses of this
soil. Most areas are cleared: If this soil is cultivated, the
hazard of erosion is slight. Capability unit ITIw-2; wood-
land suitability group 2w1; wildlife group 7.

Latham Series

The Latham series consists of moderately deep, mod-
erately well drained soils on narrow ridges, benches,
and upper side slopes on uplands. These soils are very
strongly acid. They formed in residuum derived from
acid shale. Slopes range from 6 to 50 percent.

In a representative profile the surface layer is dark-
brown silt loam about 6 inches thick. The subsoil is
19 inches thick. The upper 5 inches is vellowish-brown
light silty clay loam, the next 9 inches is strong-brown
silty clay, and the lower 5 inches is yellowish-brown silty
clay that has light brownish-gray and strong-brown
mottles. Below this, and extending to a depth of 36
inches, is a substratum of pale-brown silty clay that has
light-gray and strong-brown mottles. Soft shale is at a
depth of about 36 inches. v

_The available water capacity is medium. and permea-
bility is slow. Natural fertility and organic-matter con-
tent are low.

Representative profile of Latham silt loam, 12 to 20
percent slopes, about 134 miles south of State Route
1378 from county line at the North Fork of the Licking

River, then north about 60 yards from the road below
a cemetery, in Morgan County :

Ap—O0 to 6 inches, dark-brown (10YR 4/3) silt loam; weak,
fine and medium, granular structure; friable; 2 per-
cent shale fragments; common roots; very strongly
acid; clear, smooth boundary. .

B1—6 to 11 inches, yellowish-brown (10YR 5/6) light silty
clay loam; weak, fine, subangular blocky structure;
friable; 2 percent shale fragments; common roots;
very strongly acid; clear, wavy boundary.

B2t—11 to 20 inches, strong-brown (7.5YR 5/8) silty clay;
moderate, fine and medium, subangular blocky struc-
ture; firm; distinet, discontinuous clay films; 4
percent shale fragments; few roots; very strongly
acid ; clear, wavy boundary.

B3t—20 to 25 inches, yellowish-brown (10YR 5/6) silty
clay; common, medium, distinct mottles of light
brownish gray (10YR 6/2) and strong brown (7.5YR
5/6) ; weak, medium, subangular blocky structure;
firm; distinct, patchy clay films; 4 percent shale
fragments; few roots; very strongly acid; clear,
wavy boundary.

C—25 to 36 inches, pale-brown (10YR 6/3) silty clay; many,
medium, distinet mottles of light gray (10YR 6/1)
and strong brown (7.5YR 6/6); weak, flne and
medium, subangular blocky structure; firm; 4 per-
cent shale fragments; few roots; very strongly acid;
gradual, wavy boundary.

R—36 inches -+, pale-brown (10YR 6/8) clay and soft shale;
many, medium, distinct mottles of light gray (10YR
6/1) and strong brown (7.5YR 5/6); horizontally
bedded ; few roots; very strongly acid.

Depth to soft shale ranges from 80 to 40 inches. The solum
ranges from 20 to 36 inches in thickness. Depth to gray
mottles (2 or less in chroma) ranges from 12 to 20 inches.
The Ap horizon is dark brown (10YR 4/3), yellowish brown
(10YR 5/4), dark -yellowish brown (10YR 4/4), or dark
grayish brown (10YR 4/2). The Bt horizon is strong brown
(7.5YR 5/8 or 7.5YR 5/6) or yellowish brown (10YR 5/6)
and has gray, brown, or red mottles. The texture is silty
clay or clay. The C horizon ranges from light grayish brown
(10YR 6/2) to yellowish brown (10YR 5/4) and has gray,
brown, or red mottles. The texture is silty clay or clay.
The R horizon can be dug into fairly easily in most places.

Latham soils occur near Shelocta, Gilpin, Whitley, and
Tilsit soils. They are more clayey in the B horizon than
those soils. They are better drained than Tilsit soils and
lack the fragipan of Tilsit soils.

Latham silt loam, 6 to 12 percent slopes {(LaC).—This
soil is on ridgetops. Included in mapping are small
areas of Gilpin soils and small areas of Latham soils
that are severely eroded. .

The effective depth for root growth is about 36 inches.

This soil is suited to most of the commonly grown
cultivated crops and to hay and pasture. It is also suited
to trees and wildlife habitat. If this soil is cultivated, the
hazard of erosion is severe. Capability unit IITe-2; wood-
land suitability group 3cl; wildlife group 1.

Latham silt loam, 12 to 20 percent slopes (LaD).—
This soil is on narrow ridgetops, benches, and upper
side slopes. It has the profile described as representative
for the series. Included in mapping are small areas of
Hartsells and Shelocta soils. Also included is a small
acreage of severely eroded soils.

The effective depth for root growth is about 36 inches.

This soil is suited to hay and pasture and to trees
and wildlife habitat. Tt can be cultivated occasionally.
If this soil is cultivated, the hazard of erosion is very
severe. Capability unit IVe-3; woodland suitability group
3cl ; wildlife group 2.

Latham silt loam, 20 to 30 percent slopes (LaE).—
This soil is on side slopes, noses, and ridges. Included in



22

mapping are small areas of Shelocta, Brookside, and
Gilpin soils.

The effective depth for root growth is about 36 inches.

This soil is suited to pasture, trees, and wildlife habi-
tat. Harvesting hay is difficult because of steepness. The
hazard of erosion is too severe for growing cultivated
crops. Capability unit VIe-2; woodland suitability group
2¢2.on north-facing slopes and 3¢2 on south-facing slopes;
wildlife group 3.

Latham-Shelocta silt loams, 12 to 20 percent slopes
(LsD).—This complex is on ridgetops, on side slopes, and
at the head of drainageways. The moderately deep Latham
soils, which make up about 55 percent of the complex, are
on convex noses and upper side slopes. The deep Shelocta
soils, which make up about 85 percent, are on smooth,
lower side slopes and in coves. These soils formed in
residuum and colluvium derived from acid shale and
siltstone. The soils are so closely intermingled that map-
ping them separately was considered impractical.

Included with this complex in mapping are small areas
of Gilpin and Rigley soils. Stones cover as much as 2
percent of the surface in a few areas.

These soils are suited to pasture and hay and to trees
and wildlife habitat. They are also suited to occasional
cultivation. If these soils are cultivated. the hazard of
erosion is very severe. Capability unit IVe-3; woodland
suitability group 3cl; wildlife group 2.

Latham-Shelocta silt loams, 20 to 30 percent slopes
(LsE).—This complex is on side slopes. The moderately
deep Latham soils, which make up about 55 percent of
the complex, are on convex noses and upper side slopes.
The deep Shelocta soils, which make up about 35 per-
cent, are on smooth, lower side slopes and in coves. These
soils formed in residuum or colluvium derived from
acid shale and siltstone. These soils are so closely inter-
mingled that mapping them separately was considered
impractical. A soil in this complex has the profile de-
scribed as representative for the Shelocta series.

Included with this complex in mapping are small areas
of Rigley and Gilpin soils. Stones cover 2 percent or
more of the surface in some small areas, and in places
the surface is cobbly.

These soils are suited to pasture or to trees and wild-
life habitat. Most areas are wooded. Because of the very
severe hazard of erosion, these ‘soils are not suited to
cultivation. Capability unit VIe-2; woodland suitability
group 2¢2 on north-facing slopes and 3¢2 on south-facing
slopes; wildlife group 3.

Latham-Shelocta silt loams, 30 to 50 percent slopes

{LsF).—These soils are on side slopes. The moderately deep

Latham soils, which make up about 60 percent of this
complex, are on convex noses and upper side slopes. The
deep Shelocta soils, which comprise about 35 percent,
are on smooth, lower side slopes and in coves. These
soils formed in residuum and colluvium derived from
acid shale and siltstone. The soils are so closely intermin-
gled that mapping them separately was considered im-
practical.

Included with this complex in mapping are small
areas of Rigley and Gilpin soils.” Stones cover 2 percent
or more of the surface in some small areas, and in some
small areas the surface is cobbly.

SOIL SURVEY

These soils are suited to trees and wildlife habitat.
Most areas are wooded. Because of the very severe haz-
ard of erosion, these soils are not suited to cultivation
and have very limited suitability for pasture. Capability
unit VITe-1; woodland suitability group 2¢2 on north-
facing slopes and 8c2 on south-facing slopes; wildlife
group 3.

Monongahela Series

The Monongahela series consists of deep, moderately
well drained soils that have a fragipan. These soils are
on old, high stream terraces along the larger streams.
They are very strongly acid or strongly acid except
where limed. They formed in alluvium from soils de-
rived from acid sandstone, siltstone, and shale. Slopes
range from 2 to 6 percent. _

In a representative profile the surface layer is dark
grayish-brown fine sandy loam about 8 inches thick.
The subsoil is 40 inches thick. The upper 13 inches is
yellowish-brown loam and sandy clay loam, and the
lower 27 inches is a firm, compacted fragipan layer.
The upper part of this fragipan is yellowish-brown
sandy clay loam that has light-gray and strong-brown
mottles, and the lower part is pale-brown loam that has
strong-brown . and light-gray mottles. The substratum
extends to a depth of 84 inches. The upper 17 inches
is light yellowish-brown light clay loam that has light-
gray, yellowish-brown, and strong-brown mottles; and
the lower 19 inches is pale-olive light clay loam that has
light-gray and yellowish-brown mottles.

The available water capacity is medium, and permea-
bility is slow. Natural fertility and organic-matter con-
tent are low.

Representative profile of Monongahela fine sandy loam,
2 to 6 percent slopes, 5% miles south of Farmers, on
State Route 801, 300 yards south of road, in Rowan
County :

Ap—0 to 8 inches, dark grayish-brown (10YR 4/2) fine
sandy loam ; weak, medium, granular structure; very
friable; common roots; slightly acid; clear, smooth
boundary.

to 14 inches, yellowish-brown (10YR §5/4) loam;

weak, fine, subangular blocky structure; friable;

faint, patchy clay films on peds; common roots;
common pores; strongly acid; clear, wavy boundary.

B2t—14 to 21 inches, yellowish-brown (10YR 5/6) sandy
clay loam; weak, fine and medium, subangular
blocky structure; friable; faint, patchy clay films
on peds; few roots; few manganese featherings of
very dark gray (10YR 38/1); strongly acid; clear,
wavy boundary.

Bx1t—21 to 80 inches, yellowish-brown (10YR 5/4) sandy
clay loam; many, medium, distinct mottles of light
gray (10YR 7/1) and strong brown (7.5YR 5/6);
weak, medium, subangular blocky structure; firm;
distinet, patchy clay films on peds; few roots;
very strongly acid; gradual, wavy boundary.

Bx2t—30 to 48 inches, pale-brown (10YR 6/8) loam; many
medium, distinet, mottles of strong brown (7.5YR 5/6)
and light gray (N 7/0); weak, fine and medium,
subangular blocky structure; firm and brittle; faint,
patechy clay films on peds and in cavities; very
strongly acid ; gradual, wavy boundary.

C1—48 to 65 inches, light yellowish-brown (2.5Y 6/4) light
clay loam; many, coarse, distinct mottles of light
gray (2.5Y 7/2), yellowish brown (10YR 5/8), and
strong brown (7.5YR 5/6); weak, fine, subangular
blocky structure; friable to firm; distinet, patchy
clay films on peds; very strongly acid; gradual,
wavy boundary.

B1t—8
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C2—65 to 84 inches +, pale-olive (5Y 6/3) light clay loam;
many, coarse, distinct mottles of light gray (2.5Y
7/2) and yellowish brown (10YR 5/6); massive;
firm ; very strongly acid.

Depth to shale or siltstone is 72 inches or. more. The
solum ranges from 40 to 60 inches in thickness. The depth
to the fragipan ranges from 20 to 26 inches, and the fragipan
ranges from 20 to 38 inches in thickness. The reaction is
strongly acid or very strongly acid throughout the profile, but
the A horizon is less acid where it has been limed. The Blt
and B2t horizons are yellowish brown (10YR 5/4 or 10YR
5/6) or light yellowish brown (10YR 6/4) and range from
sandy clay loam to light silty clay loam. The Bxt horizon ranges
from pale-brown (10YR 6/3) to yellowish-brown (10YR 5/4)
sandy clay loam, loam, or light clay loam. The C horizon ranges
from pale olive (5Y 6/3) to yellowish brown (10YR 5/6) and
is mottled with gray and brown. The texture is light clay loam,
loam, sandy clay loam, or sandy loam.

Monongahela soils are near Tilsit, Johnsburg, and Mullins
soils. They contain more sand than Tilsit soils. They con-
tain more sand and are better drained than Johnsburg and
Mullins soils.

Monongahela fine sandy loam, 2 to 6 percent slopes
(MoB).—This soil is on high stream terraces. Included in
mapping are small areas of Johnsburg and Allegheny
soils.

This soil has a seasonal high water table at a depth
of 115 to 2 feet. The soil is easily tilled, and the re-
sponse of crops to lime and fertilizer is good. The effec-
tive depth for root growth is restricted by the fragipan.

This soil is suited to trees, hay, pasture, and most
cultivated crops, except plants that do not grow well if
root growth is very restricted below a depth of 20 to 26
inches. Most areas are cleared. If this soil is cultivated,
the hazard of erosion is moderate. Capability unit ITe-2;
woodland suitability group 301 ; wildlife group 1.

Morehead Series

The Morehead series consists of deep, somewhat poorly
drained to moderately well drained soils on second bot-
toms. These soils are strongly acid or very strongly acid,
but the surface layer is less acid where it has been
limed. They formed in alluvium washed from soils de-
rived from acid siltstone and shale. Slopes range from
0 to 4 percent.

_In a representative profile the surface layer is brown
silt loam about 8 inches thick. The subsoil, which extends
to a depth of about 48 inches, is yellowish-brown silt
loam that has light yellowish-brown, light brownish-
gray, and strong-brown mottles. The underlying mater-
ial, which extends to a depth of 70 inches, is pale-brown
silt loam that has strong-brown, very dark grayish-
brown, and light-gray mottles.

. The available water capacity is high, and permeability
1s moderate. Natural fertility is medium, and organic-
matter content is low.

Representative profile of Morehead silt loam, about
13/ miles northwest of Cranston, on the Clear Fork
Road, 50 yards northeast of an old abandoned barn, in
Rowan County:

Ap—O0 to 8 inches, brown (10YR 4/3) silt loam; weak, fine
and medium, granular structure; friable; few roots;
medium acid ; clear, smooth boundary.

B1—8 to 18 inches, yellowish-brown (10YR 5/6) silt loam;
many, medium, faint mottles of light yellowish

Qrown (IOYB 6/4) and few, fine, distinct mottles of
light brownish gray (10YR 6/2); weak, fine and

medium, subangular blocky structure; friable; few
roots; very strongly acid; gradual, wavy boundary.

B21t—18 to 30 inches, yellowish-brown (10YR 5/6) silt
loam, many, medium, faint mottles of strong brown
(7.5YR 5/6) and common, fine, distinct mottles of
light brownish gray (10YR 6/2); weak, fine and
medium, subangular blocky structure; friable; few
fine and very flne pores; distinct, patchy clay films
on peds and faint, patchy clay films in pores; few
fine and very fine concretions; very strongly acid;
gradual, wavy boundary.

B22t—30 to 38 inches, yellowish-brown (10YR 5/4) silt loam ;
many, medium, faint mottles of strong brown (7.5YR
5/6) and common, fine, distinect mottles of light
brownish gray (10YR 6/2) ; weak, fine and medium,
subangular blocky structure; friable; few fine and
very fine pores; thin, discontinuous clay films on
peds and along pores; very strongly acid; gradual
wavy boundary.

B3t—38 to 48 inches, light yellowish-brown (10YR 6/4)
silt loam, many, medium, faint mottles of strong
brown (7.5YR 5/6) and light brownish gray (10YR
6/2) ; weak, fine, subangular blocky structure; fri-
able; few fine and very fine pores; thin, discon-
tinuous clay films in cavities; very strongly acid;
gradual, wavy boundary.

C—48 to 70 inches +, pale-brown (10YR 6/3) silt loam;
many, fine, distinct mottles of strong brown (7.5YR
5/6), very dark grayish brown (10YR 3/2), and
light gray (10YR 7/1) ; massive; firm; very strongly
acid.

Depth to shale or siltstone bedrock is 72 inches or more.
The solum ranges from 40 to 52 inches in thickness. Reac-
tion is very strongly acid or strongly acid in all horizons,
except in the surface layer where lime has been added.
The Bl and B2t horizons are yellowish brown (10YR 5/6 or
10YR 5/4), strong brown (7.5YR 5/6), or light olive brown
(2.5Y 5/4) and have mottles of gray or brown. Depth to
mottles that are 2 or less in chroma ranges from 8.to 24
inches but is generally 8 to 14 inches. The Bt horizon is
silt loam or light silty clay loam. The matrix of the B3t
and C horizons ranges from jyellowish brown (10YR 5/6)
to pale brown (10YR 6/8). The C horizon is silt loam, loam,
or light silty clay loam and is stratified in some places.

Morehead soils occur near Cotaco, Whitley, and Johns-
burg soils. They have less sand in the B horizon than
Cotaco soils. They are less well drained than Whitley soils.
They lack the fragipan of Johnsburg soils.

Morehead silt loam (0 to 4 percent slopes) (Mp).—
This soil is on low stream terraces. Included in mapping
are small areas of Bonnie and Whitley soils. Also in-
cluded are some permanently wet spots.

This soil has a seasonal high water table at a depth
of 1 to 2 feet. If adequately drained, this soil is easily
tilled and the response of crops to lime and fertilizer
is good. The effective depth for root growth is restricted
by the high water table, mostly late in winter and in
spring.

This soil is better suited to plants that tolerate wet-
ness than to other plants. If adequate drainage is pro-
vided, this soil is suited to all of the commonly grown
crops and pasture and hay plants except alfalfa. The
soil is well suited to trees and wildlife habitat. If this
soil is cultivated, the hazard of erosion is none to slight.
Some areas are subject to occasional flooding. Capability
unit ITw-2; woodland suitability group 2wl; wildlife
group T,

Mullins Series

The Mullins series consists of deep, poorly drained
soils that have a fragipan. These soils are on high stream
terraces and broad ridgetops. These soils are strongly
acid or very strongly acid in the surface layer. They
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formed in alluvium or residuum derived from siltstone
and shale. Slopes range from 0 to 2 percent.

In a representative profile the surface layer is about
9 inches thick. It is light brownish-gray silt loam that
has yellowish-brown mottles. The subsoil is 39 inches
thick. The upper 7 inches is gray heavy silt loam that
has strong-brown mottles, and the lower 32 inches is a
firm, compact fragipan that is mottled gray and yel-
lowish-brown light silty clay loam. The substratum ex-
tends to a depth of 60 inches. It is mottled gray and
strong-brown silty clay loam.

The available water capacity is medium, and permea-
bility is very slow. Natural fertility and organic-matter
content are low.

Representative profile of Mullins silt loam, near
Farmers, about 1 mile north of U.S. Highway 60 on
State Route, 801, then west on State Route 1722 for
about 31/ miles, then southwest 150 yards in a field, in
Rowan County :

Ap—0 to 9 inches, light brownish-gray (10YR 6/2) silt
loam; few, fine, faint mottles of yellowish brown
(10YR 5/4); weak, fine, granular structure; very
friable; few roots; strongly acid; clear, smooth
- boundary.
B2tg—9 to 18 inches, gray (5Y 5/1) heavy silt loam; com-
mon, medium, prominent mottles of strong brown
(7.5YR 5/8) ; weak, fine and medium, subangular
blocky structure; friable; few roots; common thin
clay films; very strongly acid; gradual, wavy bound-

ary.

Bx1—16 to 28 inches, gray (5Y 6/1) light silty clay loam;
many, medium, prominent mottles of yellowish brown
(10YR 5/8); moderate, very coarse and coarse,
prismatic structure parting to weak, fine and medium,
subangular blocky; firm, compact and brittle; com-
mon thin clay films; few, small, black concretions;
very strongly acid; gradual, wavy boundary.

Bx2—28 to 48 inches, gray (5Y 6/1) light silty clay loam;
common, medium; prominent xgottles of yellowish
brown (10YR 5/8); moderate,” very coarse, pris-
matic structure parting to moderate, medium, sub-
angular blocky; very firm, compact and brittle;
nearly continuous clay films; few, small, black con-
cretions ; very strongly acid; gradual, wavy boundary.

C—48 to 60 inches -+, mottled gray (N 6/0) and strong-
brown (7.5YR 5/6) silty clay loam; massive; firm,
slightly sticky; common, small, black concretions;
very strongly acid.

Depth to bedrock is 48 inches or more. The solum ranges
from 85 to 55 inches in thickness. Depth to the fragipan
ranges from 15 to 24 inches and averages about 16 inches.
The Ap horizon is light brownish gray (10YR 6/2), gray-
ish brown (10YR 5/2), or gray (BY 5/1). The B horizon
ranges from gray (5Y 5/1) to light gray (10YR 7/1) and
includes neutral colors that are 5 to 7 in value. Mottles
are in shades of brown. The B horizon is light silty clay
loam or silt loam. The C horizon has the same color range
as the B horizon, and its texture is silty clay loam, silt
loam, loam, or clay loam.

‘Mullins soils oceur near Tilsit and Johnsburg soils. They
are more poorly drained than those soils.

Mullins silt loam (0 to 2 percent slopes) (Mr).—This.
soil is on stream terraces and broad ridges. Included in
mapping are small permanent wet spots and small areas
of Johnsburg soils.

This soil has a seasonal hich water table above a
depth of 6 inches. If this soil is drained, it is easily
tilled and response of crops to lime and fertilizer is
good. Drainage is difficult, however, because of shallow-
ness to the fragipan and because of the lack of suitable
areas for outlets. The effective depth for root growth is
restricted to about 16 inches by wetness and the fragipan.

SOIL SURVEY

Water-tolerant trees and grasses are suited to this
soil. Cultivation is hindered by wetness in spring and
by the shallow rooting depth. During rainy periods,
water collects in low places. Most areas of this soil
are cleared. If this soll is cultivated, the hazard of
erosion is none to slight. Capability unit IVw-1; wood-
land suitability group 1wl; wildlife group 6.

Muse Series

The Muse series consists of deep, well-drained soils
on fans, toe slopes, and side slopes. These soils are strongly
acid in the surface layer. They formed in colluvium
washed from soils derived from acid black shale. Slopes
range from 2 to 60 percent.

In a representative profile the surface layer is dark-
brown silt loam about 5 inches thick. The subsoil ex-
tends to a depth of 40 inches. The upper 6 inches is
strong-brown heavy silty loam, and the lower 34 inches
is yellowish-red silty clay that has light brownish-gray
mottles in the lower part. The underlying material, which
extends to a depth of 62 inches, is red clay that has
weak-red and light-gray mottles. Black shale is at a
depth of 62 inches.

The available water capacity is high, and permeability
is moderately slow. Natural fertility and organic-matter
content are low.

Representative profile of Muse silt loam, 20 to 30 per-
cent slopes, about 1 mile north of Farmers, on State
Route 801, 214 miles west on State Route 1722, 3/ mile
south on dirt road around Green Mountain and 10 feet
north of road, in Rowan County:

011—114 inches to 1 inch, hardwood leaves and twigs.

012—1% inch to 0, partially decomposed leaves and twigs.

Ap—0 to 5 inches, dark-brown (7.5YR 4/4) silt loam; weak,
fine and medium, granular structure; friable; com-
mon roots; strongly acid; clear, wavy boundary.

B1t—5 to 11 inches, strong-brown (7.5YR 5/6) heavy silty
clay loam; weak, fine, angular blocky structure;
friable; faint, patehy clay films on peds; few roots;
very strongly acid; gradual, wavy boundary.

B21t—11 to 24 inches, yellowish-red (5YR 4/6) silty clay;
strong, fine and medium, angular blocky structure;
friable; prominent patchy clay fllms on peds; few
roots; very strongly acid; gradual, wavy boundary.

B22t—24 to 30 inches, yellowish-red (5YR  4/6) silty clay;
strong, fine and medium, angular blocky structure;
friable; distinet, continuous clay films on peds;
few roots; very strongly acid; gradual, wavy bound-

ary.

B3t—30 to 40 inches, yellowish-red (BYR 5/8) silty clay;
few, fine, faint mottles of light brownish gray
(10YR 6/2); strong, fine and medium, angular
blocky structure; firm; distinet, continuous clay
films on peds; few roots; very strongly acid; gradual,
wavy boundary.

C—40 to 62 inches, red (2.5YR 4/6) clay; common, fine,
distinet mottles of weak red (2.6YR 5/2) and light
gray (10YR 7/1) ; massive; firm; distinct, continu-
ous clay fllms on peds; very strongly acid.

R—#62 inches +, brittle, black shale.

Depth to black shale bedrock is 60 inches or more. The
solum ranges from 40 to 60 inches in thickness. The Blt and
B2t horizons range from strong brown (7.5YR 5/6) to
reddish brown (5YR 4/4). The B1t horizon is silty clay loam or
light silty clay, and the B2t horizon ranges from heavy silty
clay loam to clay. The B3 horizon ranges from yellowish-brown
(10YR 5/4) to yellowish-red (5YR 5/8) silty clay or clay.
The C horizon ranges from yellowish brown (10YR 5/4) to
red (2.5YR 4/8). The B3 and C horizons comonly have mottles
in shades of gray and brown, The C horizon is clay or silty clay.
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Muse soils occur near Berks and Trappist soils. They are
more clayey in the B and C horizons than Berks soils. They
are deeper than Trappist soils.

Muse silt loam, 2 to 6 percent slopes (MsB).—This
soil is on toe slopes and alluvial fans. It has a profile
similar to the one described as representative for the
series, but the surface layer is thicker. Included in map-
ping are small areas of Morehead soils and some areas
of a soil that has a gravelly surface layer.

The response of crops to lime and fertilizer is good.
This soil is easy to till. The effective depth for root
growth is about 48 inches.

This soil is well suited to trees. It is also well suited
to most of the commonly grown cultivated crops, hay,
and pasture. Most areas are cleared. If this soil is culti-
vated, the hazard of erosion is moderate. Capability unit
ITe-1; woodland suitability group 3cl; wildlife group 1.

Muse silt loam, 6 to 12 percent slopes (MsC).—This
soil is on toe slopes and alluvial fans. Included in map-
ping are small areas of Shelocta soils and areas of a
soil that has a gravelly surface layer.

The response of crops to lime and fertilizer is good.
The soil is somewhat difficult to till, because of the clay
content. The effective depth for root growth is about
48 inches.

This soil is suited to trees, to most of the commonly
grown cultivated crops, and to hay and pasture. Most
areas are used for hay and pasture. If this soil is culti-
vated, the hazard of erosion is severe. Capability unit
ITTe-1; woodland suitability group 3cl; wildlife group 1.

Muse silt loam, 12-to 20 percent slopes (MsD).—This
soil is on toe slopes. Included in mapping are small
areas of Shelocta and Donahue soils and some areas of
eroded soils.

The effective depth for root growth is 48 inches or more.

This soil is suited to pasture, hay, and occasional culti-
vation. Trees and wildlife habitat are also suitable uses.
If this soil is cultivated, the hazard of erosion is very
severe. Capability unit IVe-1; woodland suitability group
3cl; wildlife group 2.

Muse silt loam, 20 to 30 percent slopes {MsE).—This
soil is on lower side slopes and toe slopes Tt has the
profile described as representative for the series. Included
In mapping are small areas of Donahue soils.

The effective depth for root growth is 48 inches or more.

This soil is suited to pasture, trees, and wildlife habi-
tat. Steepness makes harvesting hay difficult. This soil
1s not suited to cultivation, because slopes are too steep
and the hazard of erosion is too great. Capability unit
VIe-2; woodland suitability group 2¢2 on north-facing
slopes and 3¢c2 on south-facing slopes; wildlife group 3.

Muse-Trappist stony silt loams, 30 to 60 percent
slopes (MtF).—This complex is on side slopes. The deep
Muse soils, which make up about 55 percent of the com-
plex, are on benchy to concave lower side slopes. The
moderately deep Trappist soils, which make up about 40
percent, are on convex points and upper side slopes. This
complex is commonly below siltstone outcrops. Stones cover
2 to 10 percent of the surface. These soils formed in
colluvium or residuum derived from black acid shale.
They are so intermingled that it was not considered prac-
tical to separate them in mapping. A soil in this complex

has the profile described as representative of the Trappist
series.
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Included with this complex in mapping are small areas
of Berks soils and some small areas of very steep, severely
eroded soils on convex points.

The soils in this complex are suited to trees and wildlife
habitat. Most areas are forested. Because of the hazard
of erosion, steepness, and stoniness, the soils in this com-
plex are very severely limited for most uses. Capability
unit VIIs-1; woodland suitability group 2¢2 on north-
facing slopes and 3c2 on south-facing slopes; wildlife
group 3.

Pope Series

The Pope series consists of deep, well-drained soils on
flood plains. These soils are very strongly acid. They
formed in alluvium washed from soils derived from sand-
stone and siltstone. Slopes range from 0 to 2 percent.

In a representative profile the surface layer is brown
fine sandy loam about 8 inches thick. The subsoil, which
extends to a depth of about 42 inches, is dark yellowish-
brown fine sandy loam that has brownish-yellow mottles
in the upper part. The substratum, which reaches a depth
of 85 inches, is dark yellowish-brown fine sandy loam
and a few thin layers of sandy loam and loamy sand.

Permeability is moderately rapid. Natural fertility
and organic-matter content are medium.

Representative profile of Pope fine sandy loam, 0.4
mile east of the hamlet of Craney, 50 feet west of
Craney Creek, 14 mile northeast of its confluence with
the North Fork of the Licking River, in Rowan County :

Ap—O0 to 8 inches, brown (10YR 4/3) fine sandy loam ; mod-
erate, medium, granular structure; very friable;
many fine roots; very strongly acid; clear, smooth
boundary.

B21—8 to 26 inches, dark yellowish-brown (10YR 4/4) fine
sandy loam; few faint mottles of brownish yellow

(10YR 6/6); weak, medium, subangular blocky
structure; very friable; common fine roots; few
fine pores; very strongly acid; gradual, wavy
boundary.

B22—26 to 42 inches, dark jyellowish-brown (10YR 4/4)
fine sandy loam; weak, fine and medium, sub-
angular blocky structure; very friable; few very
fine roots; few fine pores; very strongly acid;
gradual, wavy boundary.

C—42 to 85 inches, dark yellowish-brown (10YR 4/4) fine
sandy loam; ‘single grain; loose; few thin layers
of sandy loam and loamy sand; very strongly acid.

Depth to underlying bedrock is 48 inches or more. The
solum ranges from 30 to 48 inches in thickness. In most
places, the profile is less than 10 percent gravel, but in some
places there are layers in the solum that are as much as
30 percent and in the C horizon that are as much as 40
percent. The Ap horizon is brown (10YR 4/3), dark yellow-
ish-brown (10YR 4/4), or dark grayish-brown (10YR 4/2)
fine sandy loam, sandy loam, gravelly sandy loam, or gravelly
fine sandy loam. The B horizon is dark yellowish brown
(10YR 4/4), dark brown (10YR 4/3), or yellowish brown
(10YR 5/6 or 10YR 5/4). The B horizon is fine sandy loam,
loam, sandy loam, or gravelly sandy loam. Color and tex-
ture of the C horizon are the same as those of the B horizon,
but the C horizon is stratified in some places.

Pope soils occur near Chavies, Rigley, Cranston, Renox,
and Stendal soils. Pope soils lack the clay accumulation in
the B horizon of Chavies and Rigley soils. They contain more
sand in the B horizon than Cranston and Renox soils. They
are better drained than Stendal soils.

Pope fine sandy loam (0 to 2 percent slopes) (Po).—
This soil is on first bottoms of flood plains. It has the
profile described as representative for the series.
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Included with this soil in mapping are small areas
of Stendal and Chavies soils. Also included are soils
that have a dark-brown surface layer. )

This soil is easily tilled, and response of crops to lime
and fertilizer is good. The effective depth for root growth
is more than 48 inches. The available water capacity is
high.

gThis soil is well suited to most of the commonly grown
cultivated crops and to hay and pasture. It is also well
suited to trees and wildlife habitat. Most areas are cleared.
If this soil is cultivated, the hazard of erosion is none
to slight. This soil is subject to occasional flooding, gen-
erally in winter or in spring. Capability unit I-1; wood-
land suitability group lol; wildlife group 8.

Pope gravelly fine sandy loam (0 to 2 percent slopes)
(Pp).—This soil is on first bottoms of flood plains. It has
a profile similar to the one described as representative
for the series, but gravel content ranges from 20 to 30
percent in the plow layer and subsoil and from 30 to 40
percent in the substratum.

Included with this soil in mapping are small areas of
Chavies and Stendal soils. Also included are small areas
of soils in-which gravel content throughout the profile is
50 percent or more.

This soil is somewhat difficult to till, because the sur-
face layer contains gravel. Response of crops to lime and
fertilizer is good. The effective depth for root growth is
about 40 inches. The available water capacity is medium.

This soil tends to be droughty, but with good man-
agement most of the common cultivated crops can be
grown, as can hay or pasture. This soil is also suited to
trees and wildlife habitat. Since this soil is subject to
occasional flooding during winter and spring, fall-seeded
crops can be damaged. The hazard of erosion is none
to slight. Capability unit I-1; woodland suitability group
lol; wildlife group 8.

Ramsey Series

The Ramsey series consists of shallow, somewhat ex-
cessively drained soils on rolling ridgetops and steep
side slopes on uplands. These soils are very strongly
acid. They formed in residuum derived from acid sand-
stone. Ramsey soils are mapped only in complexes with
Steinsburg soils. Slopes range from 6 to 40 percent.

In a representative profile the surface layer is dark
grayish-brown sandy loam about 2 inches thick. The
subsurface layer is dark yellowish-brown sandy loam 5
inches thick. The subsoil is yellowish-brown sandy loam
7 inches thick. Bedrock is at a depth of 14 inches.

The available water capacity is very low, and permea-
bility is rapid. Natural fertility and organic-matter con-
tent are low.

Representative profile of Ramsey sandy loam in an
area of Steinsburg-Ramsey rocky sandy loams, 20 to
40 percent slopes, about 14 mile north of the confluence
of Craney Creek and the North Fork of the Licking
River, in Rowan County :

011—38% to 2 inches, leaves and twigs.

012—2 inches to 0, partially decomposed leaves and twigs.

Al1—0 to 2 inches, dark grayish-brown (10YR 4/2) sandy
loam; moderate, fine, granular structure; very fri-

able; many roots; very strongly acid; clear, smooth
boundary.

A2—2 to 7 inches, dark yellowish-brown (10YR 4/4) sandy
loam; weak, medium, granular structure; very fri-
able; 3 percent gravel; common roots; very strongly
acid ; gradual, wavy boundary.

B—7 to 14 inches, yellowish-brown (10YR 5/6) sandy loam;
weak, medium, granular to fine, subangular blocky
structure; very friable, 8 percent gravel; a few
roots; very strongly aecid; abrupt, irregular bound-

ary.
R—14 inches, sandstone.

Depth to sandstone bedrock is typically about 14 inches
but ranges from 12 to 18 inches. The solum ranges from 12
to 18 inches in thickness. Content of coarse fragments in the
solum ranges from 2 to 25 percent, and it generally increases
with depth. The Al horizon is dark grayish brown (10YR
4/2), very dark grayish brown (10YR 3/2), or brown (10YR
4/3). The A2 horizon is dark yellowish brown (10YR 4/4),
light yellowish brown (10YR 6/4), or yellowish brown (10YR
5/4). The B horizon is yellowish brown (10YR 5/6), brown-
ish yellow (10YR 6/8), or strong brown (7.5YR. 5/6). The
A and B horizons are sandy loam or fine sandy loam. In
some areas the C horizon is sand or loamy sand and is
similar to the B horizon in color.

Ramsey soils are near Steingburg, Hartsells, and Latham
soils. They are more shallow than Steinsburg soils. They
lack the B horizon of clay accumulation of Hartsells and
Latham soils. They also have less clay in the B horizon
than Latham soils.

Renox Series

The Renox series consists of deep, well-drained soils
on foot slopes and fans. These soils are neutral. They
formed in alluvium and colluvium washed from soils
derived from sandstone, siltstone, limestone, and shale.
Slopes range from 2 to 15 percent.

In a representative profile the surface layer is very
dark grayish-brown gravelly fine sandy loam about 8
inches thick. The subsoil is 46 inches thick. The upper
6 inches is dark yellowish-brown gravelly loam, the next
24 inches is strong-brown light gravelly clay loam, and
the lower 16 inches is dark-brown heavy gravelly loam.
The substratum is dark yellowish-brown gravelly loam
that extends to a depth of about 65 inches.

The available water capacity is high, and permea-
bility is moderate. Natural fertility and organic-matter
content are high.

Representative profile of Renox gravelly fine sandy
loam, 2 to 6 percent slopes, 414 miles east of French-
burg on the east side of Beaver Creek, 600 yards south-
east of Bashford Cemetery, in Menifee County:

Ap—0 to 8 inches, very dark grayish-brown (10YR 3/2)
gravelly fine ‘sandy loam; weak, fine and medium,
granular structure; very friable; common roots;
15 percent gravel ; neutral ; abrupt, smooth boundary.

B1—8 to 14 inches, dark yellowish-brown (10YR 4/4)
gravelly loam; weak, fine and medium, subangular
blocky structure; very friable; common fine roots;
15 percent gravel; neutral; clear, smooth boundary.

B2t—14 to 38 inches, strong-brown (7.5YR 5/6). light gravelly
clay loam; moderate, fine and medium, subangular
blocky structure; friable; few fine roots; many,
thin, dark-brown eclay films; 15 percent gravel;
neutral ; gradual, smooth boundary.

B3t—38 to 54 inches, dark-brown (7.5YR 4/4) heavy gravelly
loam; weak, medium, subangular blocky structure;
friable; common thin clay films on peds; 20 per-
cent gravel; neutral; gradual, wavy boundary.

C—54 to 65 inches +, dark yellowish-brown (10YR 4/4)
gravelly loam; massive; friable; 25 percent gravel;
neutral.

Depth to siltstone is 60 inches or more. The solum ranges
from 40 to 60 inches in thickness. Content of coarse frag-
ments ranges from 5 to 30 percent in any horizon, and it
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generally increases with depth. The Ap horizon is very dark
grayish-brown (10YR 3/2) or dark-brown (10YR 3/3) gravelly
loam, gravelly silt loam, silt loam, or loam. The B and C
horizons are brown (7.5YR 4/4 or 10 YR 4/3), dark yellow-
ish brown (10YR 4/4), or strong brown (7.5YR 5/6). The
B and C horizons are loam, clay loam, silt loam, silty clay
loam, or sandy clay loam and their gravelly analogs.

Renox soils are near Cotaco, Skidmore, Rigley, and Brook-
side soils. They are better drained than Cotaco soils. They
have a B horizon of clay accumulation that Skidmore soils
lack. They contain more clay in the B horizon and are less
acid throughout than Rigley soils. They have less clay in
the B horizon than Brookside soils.

Renox gravelly fine sandy loam, 2 to 6 percent slopes
(ReB).—This soil is on alluvial fans. It has the profile
described as representative for the series.

Included with this soil in mapping are small areas
of Rigley and Skidmore soils. Also included are small
areas that are not gravelly.

This soil is somewhat difficult to till because the
surface layer contains gravel. The effective depth for
root growth is more than 48 inches.

This soil is well suited to all of the commonly grown
cultivated crops, hay, and pasture. It is also suited to
trees and wildlife habitat. Most areas of this soil are
cleared. If this soil is cultivated, the hazard of erosion
is moderate. Capability unit ITe-3; woodland suitability
group 201 ; wildlife group 1.

Renox gravelly fine sandy loam, 6 to 15 percent
slopes (ReC).—This soil is on alluvial fans and toe slopes.
Included in mapping are small areas of a soil that is
similar to this Renox soil but steeper.

This soil is somewhat difficult to till, because the sur-
face layer contains gravel. The effective depth for
root growth is 48 inches or more.

This soil is well suited to trees and to most of the
commonly grown cultivated crops. It is also well suited
to hay and pasture. If this soil is cultivated, the hazard
of erosion is severe. Capability unit IITe—4; woodland
suitability group 201 ; wildlife group 1.

Rigley Series

The Rigley series consists of deep, well-drained soils
on side slopes, toe slopes, and fans. These soil are very
strongly acid. They formed in alluvium and colluvium
washed from soils derived from sandstone, siltstone, and
shale. Slopes range from 2 to 60 percent. :

In_a representative profile the surface layer is dark
grayish-brown fine sandy loam about 5 inches thick. The
subsoil is 40 inches thick. The upper 4 inches is dark
yellowish-brown fine sandy loam, the next 30 inches is
brown gravelly sandy loam, and the lower 6 inches is
yellowish-brown gravelly sandy loam. The substratum,
which extends to a depth of 55 inches or more, is yel-
lowish-brown gravelly sandy loam.

..The available water capacity is high, and permea-
bility is moderately rapid. Natural fertility is medium,
and organic-matter content is low.

Representative profile of Rigley stony fine sandy loam,
30 to 60 percent slopes, about 10 miles east of Morehead
on east-facing side slope along Craney Creek, 114 miles
north of its confluence with Wagner Fork, 3 miles south
of Elliottville in Rowan County :

01—1, incl‘_n to 0, partly decomposed leaf litter.
A1—0 to 5 inches, dark grayish-brown (10YR 4/2) fine sandy
loam; moderate, medium, granular structure; very

friable ; many fine roots; 10 percent sandstone gravel
and stones; very strongly acid; clear, smooth bound-

ary.
Bl—5 to 9 inches, dark yellowish-brown (10YR 4/4) fine
~sandy loam; weak, fine, subangular blocky struc-
ture; very friable; many fine roots; 10 percent sand-
stone fragments and a few small quartzite pebbles;
very strongly acid; clear, smooth boundary.
B21t—9 to 15 inches, brown (7.5YR 4/4) gravelly sandy
loam; weak, coarse, subangular blocky structure
parting to weak, fine and medium, subangular
blocky; very friable; common fine roots; 15 per-
cent sandstone fragments; common thin clay films;
very strongly acid; gradual, smooth boundary.
B22t—15 to 39 inches, brown (7.5YR 4/4) gravelly sandy
loam; moderate, coarse, subangular blocky struc-
ture parting to weak, fine and medium, subangular
blocky; friable; few fine roots; thin, nearly con-
tinuous clay films; 20 percent sandstone fragments;
very strongly acid; gradual smooth boundary.
B3t—389 to 45 inches, yellowish-brown (10YR 5/4) gravelly
sandy loam ; few, fine, faint mottles of strong brown
(7.5YR 5/6); weak, medium, subangular blocky
structure; friable; common thin clay fllms; few,
small, black concretions; 20 percent sandstone frag-
ments; very strongly acid; gradual, smooth bound-

ary.

C—45 to 55 inches, yellowish-brown (10YR 5/4) gravelly
sandy loam; common, medium, faint mottles of
light brownish-gray (10YR 6/2) ; massive; friable;
25 percent sandstone fragments; few, small, black
concretions ; very strongly acid.

About 10 percent of the surface is covered by stones.
Depth to shale, sandstone, or siltstone is 60 inches or more.
The solum ranges from 42 to' 55 inches in thickness. It is §
to 856 percent coarse fragments. The Al horizon is dark
grayish brown (10YR- 4/2), dark yellowish brown (10YR
3/4), dark brown (10YR 4/3), or olive brown (2.5Y 4/4).
The A horizon is stony flae sandy loam, stony sandy loam,
or stony loam. The B and C horizons range from brown
(7.5YR 4/4) to yellowish brown (10YR 5/8). The texture
of the fine earth fraction of the B horizon is sandy loam,
fine sandy loam, or loam. The texture of the fine earth
fraction of the C horizon ranges from sandy loam to clay

loam.
Rigley soils are near Shelocta, Donahue, Latham, and

Steinsburg soils. They contain more sand throughout than
Shelocta soils. They are deeper and less clayey in the B
horizon than Donahue and Latham soils. Rigley soils are
deeper than Steinsburg soils and have a B horizon of clay
accumulation, which Steinsburg soils lack.

Rigley gravelly fine sandy loam, 2 to 6 percent
slopes (RgB).—This soil is on toe slopes and alluvial fans.
Included in mapping are small areas of Pope and Alle-
gheny soils.

This soil is somewhat difficult to till, because of the
gravel content. Response of crops to lime and fertilizer
1s good. The effective depth for root growth is 48 inches
or more.

This soil is well suited to the commonly grown culti-
vated crops and to hay, pasture, and trees. Most areas
are cleared. If this soil is cultivated, the hazard of ero-
sion is moderate. Capability unit ITe-3; woodland suita-
bility group 201 ; wildlife group 1.

Rigley gravelly fine sandy loam, 6 to 12 percent
slopes (RgC).—This soil is on stream terraces and alluvial
fans. Included in mapping are small areas of Pope and
Allegheny soils.

The soil is somewhat difficult to till, because of the
gravel content. Response of crops to lime and fertilizer
is good. The effective depth for root growth is 48 inches
or more.

This soil is well suited to trees, hay, and pasture and
to the commonly grown cultivated crops. Most areas
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are forested. If this soil is cultivated, the hazard of
erosion is severe. Capability unit IITe—4; woodland suit-
ability group 201 ; wildlife group 1.

Rigley gravelly fine sandy loam, 12 to 20 percent
slopes (RgD).—This soil is on toe slopes and short side
slopes. Included in mapping are small areas of Cranston
and Allegheny soils.

The e%ective depth for root growth is 48 inches or
more.

This soil is well suited to hay, pasture, or trees. It is
also suited to occasional cultivation. Most areas are
forested. The hazard of erosion is very severe in culti-
vated areas. Capability unit IVe-1; woodland suitability
group 201 ; wildlife group 2.

Rigley gravelly fine sandy loam, 20 to 30 percent
slopes (RgE).—This soil is on side slopes. Included in
mapping are small areas of Latham and Shelocta soils.

The effective depth for root growth is 48 inches or
more.

This soil is suited to pasture, trees, and wildlife habi-
tat. Most areas are forested. The hazard of erosion is
too severe for this soil to be suitable for cultivation.
Capability unit VIe-1; woodland suitability group 2rl
on north-facing slopes and 3rl on south-facing slopes;
wildlife group 3.

Rigley stony fine sandy loam, 30 to 60 percent slopes
(RIF).—This soil is on slightly concave side slopes below
sandstone cliffs. It has the profile described as represen-
tative for the series.

Included with this soil in mapping are small areas
of Donahue, Steinsburg, and Cranston soils. Also in-
cluded are soils that are relatively free of stones on
the surface but are gravelly.

The effective depth for root growth is 48 inches or
more. Stones and boulders cover 2 to 15 percent of the
surface. ,

Stoniness and steepness of slope severely limit this
soil for many uses. Nearly all areas of this soil are
forested. It is suited to trees and wildlife habitat. Capa-
bility unit VIIs-1; woodland suitability group 2rl on
north-facing slopes and 3rl on south-facing slopes; wild-
life group 3.

Rigley-Donahue complex, 6 to 20 percent slopes
(RoD).—This complex is on toe slopes. The deep Rigley
soils, which make up about 55 percent of this complex,
are on smooth side slopes and in the head of drainageways.
The moderately deep Donahue soils, which make up about
35 percent, are on the convex slopes. The soils in this
complex are so intermingled that separation in mapping
was not considered practical. Each soil has a profile similar
to the one described as representative for its series, except
that these soils are not.stony. Sinkholes are common.

Included with this complex in mapping are small
areas of Latham soils and some small areas of soils that
are severely eroded. Also included are small areas that
have as much as 2 percent stones and limestone outcrops
on the surface.

The soils in this complex are suited to most farm crops
and to pasture and hay if the strongly sloping areas are
cultivated only occasionally. The soils are also suited
to trees and wildlife habitat. If these soils are cultivated,
the hazard of erosion is very severe. Capability unit
IVe-1; woodland suitability group 201 ; wildlife group 2.

SOIL SURVEY

Rigley-Donahue complex, 20 to 30 percent slopes
(RoE).—This complex is on benchy side slopes. The deep
Rigley soils, which make up about 55 percent of this
complex, are on concave side slopes and in the head of
drainageways. The moderately deep Donahue soils, which
malke up about 35 percent, have convex slopes. Stones cover
from 2 to 15 percent of the surface. Some limestone out-
crops are on the surface of the Donahue soils. These
soils are so intermingled that mapping them separately
was considered impractical. i

Included with this complex in mapping are small
areas of Brookside and Latham soils. )

Steepness, stoniness, and the hazard of erosion are
the main limitations to use of these soils. They are
suited to trees and wildlife habitat. Most areas are for-
ested. Pasture is difficult to establish and maintain on
these soils. Capability unit VIIs-1; woodland suitability
group 2rl on north-facing slopes and 3rl on south-facing
slopes; wildlife group 3.

Rigley-Donahue complex, 30 to 60 percent slopes
(RoF).—This complex is on side slopes. The deep Ri%ley
soils, which make up about 55 percent of this complex,
are on concave side slopes and 1n the head of drainage-
ways. The moderately deep Donahue soils, which make up
about 35 percent, are on the convex slopes. Stones cover 2
to 15 percent of most areas. Some limestone outcrops are
on the surface of the Donahue soils. These soils are so
intermingled that mapping them separately was considered
impractical. A soil in this complex has the profile described
as representative of the Donahue series.

Included with this complex in mapping are small
areas of Brookside and Latham soils. Some areas in the
head of drainageways are covered by more than 15 percent
stones and boulders.

Steepness, stoniness, and the hazard of erosion make
the soils in this mapping unit unsuitable for uses other
than trees and wildlife habitat. Capability unit VIIs-1;
woodland suitability group 2r1 on north-facing slopes and
3rl on south-facing slopes ; 'wildlife group 3.

Shelocta Series

The Shelocta series consists of deep, well-drained soils
on side slopes and colluvial fans. These soils are medium
acid to very strongly acid in the surface layer. They
formed in colluvium washed from soils derived from
acid siltstone and shale. Slopes range from 12 to 50 per-
cent. Shelocta soils are mapped only in complexes with
Latham soils.

In a representative profile the surface layer is dark-
brown silt loam about 8 inches thick. The subsoil is 39
inches thick. The upper 6 inches is yellowish-brown
heavy silt loam, the next 22 inches is strong-brown light
silty clay loam, and the lower 11 inches is yellowish-
brown heavy silty clay loam that has pale-brown, strong-
brown, and light-gray mottles. The substratum, which
extends to a depth of 64 inches, is yellowish-brown chan-
nery silty clay that has light-gray, strong-brown, and
yellowish-red mottles.

The available water capacity is high, and permea-
bility is moderate. Natural fertility and organic-matter
content are low.

Representative profile of Shelocta silt loam in an area
of Latham-Shelocta silt loams, 20 to 30 percent slopes,
near Yocum Creek, about 4 miles southeast of the North
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Fork of Licking River on State Route 1378 and 200
yard)s north, in Morgan County (Laboratory No. S6TKY-
88-8) :

011—114 inches to % inch, hardwood leaves and twigs.

012—1% inch to 0, partially decomposed leaves and twigs.

Apl—O0 to 2 inches, dark-brown (10YR 3/3) silt loam; mod-
erate, medium, granular structure; very friable;
many roots; 5 percent shale fragments; strongly
acid ; abrupt, smooth boundary.

Ap2—2 to 8 inches, dark-brown (10YR 4/3) silt loam ; moder-

ate, medium and coarse, granular structure; very

friable; many roots; 5 percent shale fragments;
very strongly acid; abrupt, smooth boundary.

to 14 inches, yellowish-brown (10YR &5/6) heavy

silt loam ; weak to moderate, fine, subangular blocky

structure; friable; faint, patchy clay films; com-
mon roots; 5 percent shale fragments; very strongly
acid ; clear, smooth boundary. ’

B21t—14 to 26 inches, strong-brown (7.5YR 5/6) light silty
clay loam; moderate, fine to medium, subangular
blocky structure; friable; few roots; distinet, patchy
clay films; 10 percent shale fragments; exXtremely
acid ; clear, wavy boundary.

B22t—26 to 36 inches, strong-brown (7.5YR 5/6) light silty
clay loam; weak to moderate, fine and very fine,
subangular blocky structure; friable; few roots;
faint patchy clay films on peds; 8 percent shale
fragments; extremely acid; clear, wavy boundary.

B3t—36 to 47 inches, yellowish-brown (10YR 5/6) heavy
silty clay loam; mottles of pale brown (10YR 6/8),
strong brown (7.5YR 5/6), and light gray (10YR
7/1) ; weak to moderate, fine and very fine, sub-
angular blocky structure; friable to firm; few roots;
distinet, patchy clay films on peds; 10 percent shale
fragments; extremely acid; clear, wavy boundary.

C—A4T to 64 inches +, yellowish-brown (10YR 5/4) channery
silty clay; many, coarse, prominent mottles of light
gray (10YR 7/1), strong brown (7.5YR 5/6), and
yellowish red (5YR 5/6) ; massive; firm; few roots;
30 percent shale fragments; extremely acid.

Depth to hard shale is 48 inches or more. The solum
ranges from 42 to 60 inches in thickness. Coarse fragments
make up 5 to 20 percent of the A and B horizons and 20
to 60 percent of the C horizon. Where the soils are not
plowed, the Al horizon is dark brown (10YR 3/3 or 10YR
4/3) and is about 2 to 4 inches thick. The B horizon ranges
from yellowish brown (10YR 5/4) to strong brown (7.5YR
5/8). The Bl and B2 horizons are silt loam or light silty
clay loam. The B3 and C horizons range from channery light
silty clay loam to channery silty clay.

Shelocta soils are near Rigley, Gilpin, Whitley, and Latham
soils. They contain less sand throughout than Rigley soils.
They are deeper than Gilpin soils. They contain more coarse
fragments throughout than Whitley soils. They are deeper
and contain less clay in the B horizon than Latham soils.

B1t—8

Skidmore Series

The Skidmore series consists of deep, well-drained
soils on flood plains. These soils are medium acid or
slightly acid. They formed in gravelly alluvium washed
from soils derived from siltstone, sandstone, and lime-
stone. Slopes range from 0 to 2 percent.

In a representative profile the surface layer is brown
gravelly fine sandy loam about 6 inches thick. The sub-
soil, which extends to a depth of 82 inches, is dark
yellowish-brown gravelly loam and gravelly sandy loam.
The substratum is dark yellowish-brown very channery
sandy loam. Bedrock is at a depth of 70 inches.

The available water capacity is low to medium, and
permeability is moderately rapid. Natural fertility is
medium, and organic-matter content is low.

Representative profile of Skidmore gravelly fine sandy
loam, about 10 miles northeast of Frenchburg, about 15
mile northwest of intersection of State Routes 1274 and

826, then 34 mile west on lane, then 50 feet north on
flood plain, in Menifee County :

Ap—O0 to 6 inches, brown (10YR 4/3) gravelly fine sandy
loam; moderate, fine and medium, granular struc-
ture; very friable; common fine roots; 15 percent
gravel; medium acid; clear, smooth boundary.

B2—6 to 18 inches, dark yellowish-brown (10YR 4/4) gravelly

loam; weak, medium, subangular blocky structure;

very friable; common fine roots; 20 percent gravel;
slightly acid ; clear, smooth boundary.

to 32 inches, dark yellowish-brown (10YR 4/4)

gravelly sandy loam; weak, medium, subangular

blocky structure; very friable; few fine roots; 40

percent gravel; slightly acid; abrupt, smooth bound-

B3—18

ary.
IIC—382 to 70 inches, dark yellowish-brown (10YR 4/4.)
very channery sandy loam; single grain; very fri-
able; 80 percent channery fragments and pebbles;
few thin strata of loamy fine sand; slightly acid;
abrupt, smooth boundary.
ITIR—70 inches +, grayish, hard siltstone.

Depth to bedrock ranges from 40 inches to more than
72 inches. The solum ranges from 20 to 40 inches in thick-
ness. Content of siltstone and -sandstone pebbles or frag-
ments ranges from 10 to 85 percent in the A and B2 horizons
and from 35 to 80 percent in the B3 and IIC horizons. The
A horizon ranges from dark grayish brown (10YR 4/2) to
yellowish brown (10YR 5/4). Texture of the fine earth
fraction is loam, fine sandy loam, or sandy loam. Structure
is weak or moderate, fine or medium, granular. The B and
IIC horizons range from brown (10YR 4/3) to reddish
yellow (7.5YR 6/6), and in some places these horizons are
mottled with two or more of the colors in this range. Tex-
ture of the fine earth fraction is loam, fine sandy loam, or
sandy loam, and in some places one or two layers of loamy
sand or mostly loamy sand are below a depth of 30 inches.
Some profiles have mottles, or layers 1 to 2 in chroma,
below a depth of 24 inches.

Skidmore soils are near Stendal and Renox soils on flood
plains and near Brookside and Rigley soils on uplands. They
have a higher content of coarse fragments in the lower
part of the B horizon and the C horizon than those soils.
Skidmore soils are better drained than Stendal soils. They
lack a B horizon of clay accumulation that is in the Renox,
Brookside, and Rigley soils.

Skidmore gravelly fine sandy loam (0 to 2 percent
slopes) (Sd).—This soil is on first bottoms of flood plains
(ﬁIg. 10).

ncluded with this soil in mapping are small areas
of a somewhat poorly drained soll and a small acreage
of a well-drained soil that is not gravelly. Both included
soils are nonacid.

This soil is difficult to till, because the surface layer
contains gravel. Response of crops to fertilizer is fair
to good. Lime is generally not needed, because reacton
is slightly acid to neutral. The effective depth for root
growth is restricted below a depth of about 32 inches
by a very channery layer.

This soil tends to be droughty, but under good man-
agement most of the commonly grown crops, as well as
hay and pasture, can be grown. This soil is suited to
trees and wildlife habitat. Because it is subject to occa-
sional flooding in winter and spring, fall-seeded crops may
be damaged. Most areas are cleared. The hazard of erosion
is none to slight. Capability unit ITs-1; woodland suita-
bility group 3f1; wildlife group 8.

Steinsburg Series

The Steinsburg series consists of moderately deep,
well-drained soils on rocky ridgetops and steep side
slopes of uplands. These soils are very strongly acid.
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Figure 10.—Profile of Skidmore gravelly fine sandy loam.

They formed in residuum derived from acid sandstone.
They are mapped only in complexes with Ramsey soils.
Slopes range from 6 to 40 percent.

In a representative profile the surface layer is dark
grayish-brown sandy loam about 3 inches thick. The
sandy loam subsoil, which extends to a depth of about
18 inches, is dark yellowish brown in the upper part and
yellowish brown in the lower part. The substratum, which
reaches to a depth of 26 inches, is strong-brown sandy
loam. Sandstone bedrock occurs at a depth of 26 inches.

‘The available water capacity is low, and permeability
is moderately rapid. Natural fertility and organic-matter
content are low.

Representative profile of Steinsburg sandy loam in an
area of Steinsburg-Ramsey rocky sandy loams, 6 to 20
percent slopes, about 14 mile north of the confluence of
Craney Creek and the North Fork of the Licking River
in Rowan County :

011—11% inches to 34 inch, leaves, twigs.

012—14 inch to 0, partially decomposed leaves and twigs.

Al1—0 to 38 inches, dark grayish-brown (10YR 4/2) sandy
loam ; weak, fine, granular structure; very friable;

2 percent sandstone fragments; many roots; very
strongly acid ; clear, smooth boundary.

B1—38 to 9 inches, dark yellowish-brown (10YR 4/4) sandy
loam; weak, fine, granular structure; very friable;
2 percent sandstone fragments; common roots; very
strongly acid ; gradual, wavy boundary.

B2—9 to 18 inches, yellowish-brown (10YR 5/6) sandy
loam; weak, fine, subangular blocky structure; very
friable, 4 percent sandstone fragments; common
roots; very strongly acid; gradual, wavy boundary.

C—18 to 26 inches, strong-brown (7.5YR 5/6) sandy loam;
single grain; massive; very friable; 20 percent sand-
stone fragments; few roots; very strongly acid;
abrupt, smooth boundary.

R—28 inches +, sandstone.

Depth to sandstone bedrock is commonly about 26 inches,
but it ranges from 24 to 86 inches. The solum ranges from
10 to 20 inches in thickness. Content of coarse fragments
ranges from 2 to 20 percent, by volume, . throughout the
solum and from 20 to 60 percent in the C horizon. The Al
horizon is dark grayish-brown (10YR 4/2) or dark-brown
(10YR 4/3 or 10YR 3/8) sandy loam, flne sandy loam, or
loam. The B1 horizon ranges from dark yellowish brown
(10YR 4/4) to light yellowish brown (10YR 6/4). The B2
and C horizons range from yellowish brown (10YR 5/4)
to strong brown (7.5YR 5/6). The Bl and B2 horizons are
sandy loam or fine sandy loam, and the C horizon is sandy
loam or loamy sand.

Steinsburg soils occur near Hartsells, Latham, Rigley, and
Ramsey soils. They contain more sand than Hartsells and
Latham soils and lack their B horizon of clay accumula-
tion. They are shallower than Rigley soils and deeper than
Ramsey soils.

Steinsburg-Ramsey rocky sandy loams, 6 to 20 per-
cent slopes (SrD).—This complex is on narrow ridgetops
and upper side slopes. The soils in this mapping unit
are so inte'mingled that it was considered i1mpractical
to map them separately. A soil in this complex has the
profile descrived as representative for the Steinsburg
series. Steinsburg soils make up about 65 percent of
this complex, and Ramsey soils about 25 percent. Rock
outcrops are on from 8 to 10 percent of the surface.
These soils formed in residuum derived from weathered
sandstone. Steinsburg and Ramsey soils have similar
qualities, but Ramsey soils are shallower to bedrock and
are more dro:ghty. The Steinsburg soils are generally
less steep and ‘nore distant from the rock outcrops than
the Ramsey soils.

Included with this complex in mapping are small
areas of Rigley, Latham, and Hartsells soils and a soil
that has a subsoil of loamy sand. Also included is a soil
that has a yellowish-red subsoil.

These soils are not suited to cultivation, because they
are rocky; also, the Ramsey soils are shallow. The soils
in this complex are suited to trees, pasture, and wild-
life habitat. They are mostly forested. Capability unit
VIs-1; woodland suitability group 4x1; wildlife group 4.

Steinsburg-Ramsey rocky sandy loams, 20 to 40 per-
cent slopes (SrF).—The soils in this complex are on upper
side slopes. The soils are so intermingled that it was
considered impractical to map them separately. A soil
in this complex has the profile described as representa-
tive for the Ramsey series. About 65 percent of the
complex is moderately deep, well-drained Steinsburg
soils, and about 25 percent is shallow, somewhat exces-
sively drained Ramsey soils. Rock outcrops are on 3 to
10 percent of the surface. These soils formed in residuum
derived from weathered sandstone. Steinsburg and
Ramsey soils have similar qualities, but Ramsey soils
have a shallower root zone and are more droughty.
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Included with this complex in mapping are small
areas of Rigley, Latham, and Hartsells soils and a soil
that has a subsoil of loamy sand. Also included in most
places are areas of sandstone cliffs and a soil that has
a yellowish-red subsoil.

These soils are not suited to cultivation or pasture
and hay, because they are steep and rocky. They are
suited to trees and wildlife habitat. They are mostly
forested. Capability unit VIIs-1; woodland suitability
group 4x1; wildlife group 4.

Stendal Series

The Stendal series consists of deep, somewhat poorly
drained soils on flood plains. These soils are very strongly
acid. They formed in alluvium washed from soils de-
rived from siltstone and sandstone. Slopes range from
0 to 2 percent.

_ In a representative profile the surface layer is gray-
ish-brown silt loam about 12 inches thick. The subsoil,
which extends to a depth of 28 inches, is grayish-brown
heavy silt loam that has strong-brown mottles. The
substratum, which reaches to a depth of 80 inches, is
gray and has yellowish-brown mottles. It is heavy silt
]oarT in the upper part and silty clay loam in the lower
part.

. The available water capacity is high, and permeabil-
ity 1s moderate. Organic-matter content is low, and
natural fertility is medium.

Representative profile of Stendal silt loam, near the
Licking River about 214 miles north of Interstate High-
way 64 on State Route 1722, about 200 yards west of
the road in an old field, in Rowan County :

Ap—0 to 12 inches, grayish-brown (16YR 5/2) silt loam;
weak, fine, granular structure; friable; common
roots; common pores; very strongly acid; gradual,
wavy boundary.
to 28 inches, grayish-brown (2.5Y 5/2) heavy silt
loam; many, medium, distinct mottles of strong
brown (7.5YR 5/6); weak, fine, subangular blocky
structure; friable; common roots; common pores;
very strongly acid; gradual, wavy boundary.
C1g—28 to 55 inches, gray (5Y 6/1) heavy silt loam; com-
mon, coarse, prominent mottles of yellowish brown
(10YR 5/8) ; massive; firm, sticky; few roots; very
strongly acid; gradual, wavy boundary.
C2g—55 to 80 inches +, gray (N 6/0) silty clay loam;
many, coarse, prominent mottles of yellowish brown
(10YR 5/6) ; massive; firm, sticky; few roots; very
strongly acid.

Depth to underlying bedrock ranges from 48 to 72 inches
or more. The solum -ranges from 24 to 40 inches in thick-
ness. The A horizon is grayish brown (10YR 5/2), dark gray
(10YR 4/1), or dark grayish brown (10YR 4/2). The Bg
horizon is grayish brown (25Y 5/2 or 10YR 5/2), dark
grayish brown (2.5Y 4/2), or light brownish gray (2.5Y
6/2). The B horizon has mottles of strong brown (7.5YR
5/6), pale olive (5Y 6/4), or yellowish brown (10YR 5/8).
The C horizon is gray (5Y 6/1, N 6/0, or 5Y 5/1), olive gray
(5Y 5/2), or light olive gray (5Y 6/2). The texture of the
Cg horizon ranges from silty clay loam to fine sandy loam.

Stendal soils occur near Morehead and Bonnie soils. They
lack the B horizon of clay accumulation of Morehead soils.
They are better drained than Bonnie soils.

Stendal silt loam (0 to 2 percent slopes) (St.—This
soil is on first bottoms of flood plains. Included with
this soil in mapping are small areas of Cuba and Bonnie
soils. Also included is a small acreage of a soil that is
fine sandy loam throughout and is gravelly in places.

Bg—12

This soil has a seasonal high water table that restricts
root growth at a depth of 6 to 18 inches. If adequate
drainage is provided, this soil is easily tilled and response
of crops to lime and fertilizer is good. )

If this soil is artifically drained, it is suited to con-
tinuous cultivation. Without drainage, it is suited to
pasture and hay plants that tolerate wetness. This soil
1s suited to trees. If this soil is cultivated, the hazard
of erosion is none to slight. This soil is subject to oc-
casonal flooding. Capability unit IIw-1; woodland suita-
bility group 1wl ; wildlife group 7.

Stendal Series, Neutral Variant

The Stendal series, neutral variant, consists of deep,
somewhat poorly drained soils on flood plains. These
soils are neutral. They formed in alluvium that washed
from soils derived from limestone, sandstone, and silt-
stone. Slopes range from 0 to 4 percent. )

In a representative profile the surface layer is about
7 inches thick. It is dark-brown fine sandy loam that
has gray and yellowish-brown mottles. The subsoil ex-
tends to a depth of about 36 inches. The upper 13 inches
is grayish-brown fine sandy loam that has gray and
dark yellowish-brown mottles, and the lower 16 inches
is gray fine sandy loam that has light olive-brown mot-
tles. The substratum, which reaches to a depth of about
60 inches, is olive-gray fine sandy loam. .

The available water capacity is high, and permeabil-
ity is moderately rapid. Natural fertility is high, and
organic-matter content is low.

Representative profile of Stendal fine sandy loam,
neutral variant, near Scranton, about 1 mile south of
State Route 1274 on dirt road up Cold Cave Creek, west
about 75 feet near the confluence of Warm Fork and
Cold Cave Creek, in Menifee County :

Ap—0 to 7 inches, dark-brown (10YR 4/3) fine sandy loam;
many, coarse, distinet mottles of gray (10YR 5/1) and
yellowish brown (10YR 5/6) ; weak, medium, granu-
lar structure; very friable; 2 percent gravel; com-
mon roots; neutral; gradual, wavy boundary.

B1—7 to 20 inches, grayish-brown (2.5Y 5/2) fine sandy
loam; many, medium, distinct mottles of gray (N
6/0) and dark yellowish brown (10YR 4/4); weak,
fine, subangular blocky structure; sticky; 2 percent
gravel; common roots; mneutral; gradual, wavy
boundary.

B2—20 to 86 inches, gray (5Y 5/1) fine sandy loam; many,
medium, distinct mottles of light olive brown (2.5Y
5/6) ; weak, fine, subangular blocky structure to
massive; sticky; 2 percent gravel; few roots; neu-
tral; gradual, wavy boundary.

C—36 to 60 inches +, olive-gray (5Y 5/2) fine sandy loam;
massive; sticky; 2 percent gravel; neutral.

Depth to bedrock ranges from 48 to 72 inches or more. The
solum ranges from 24 to 40 inches in thickness. The Ap
horizon is dark-brown (10YR 4/3), dark grayish-brown
(10YR 4/2), grayish-brown (10YR 5/2), or dark-gray (5Y
4/1) fine sandy loam, silt loam, or loam. The Bl horizon
is grayish-brown (2.5Y 5/2 or 10YR 5/2)- or dark grayish-
brown (10YR 4/2) fine sandy loam or silt loam. The B2
horizon matrix is 10YR, 2.5Y, or 5Y in hue, 5 in value, and
1 or 2 in chroma. This horizon is mottled in shades of
brown. The texture is fine sandy loam or loam. The C horizon
is 10YR, 5Y, or 2.5Y in hue, § in value, and O to 2 in chroma.
Mottles in shades of brown are in this horizon in some places.
Texture ranges from fine sandy loam to silt loam.

Stendal soils, neutral variant, are near Skidmore, Renox,
and Cotaco soils on flood plains and Brookside and Rigley
soils on uplands. Stendal soils, neutral variant, are less
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well drained than any of those soils. They lack the B horizon
of clay accumulation of Cotaco, Renox, Brookside, and
Rigley soils. They have fewer coarse fragments throughout
the profile than Skidmore soils.

Stendal fine sandy loam, neutral variant (0 to 4
percent slopes) (Sv).—This soil is on first bottoms and
alluvial fans of flood plains. Included in mapping are
small areas of Cotaco and Skidmore soils.

This soil has a seasonal high water table that restricts
root growth at a depth of 6 to 12 inches. If adequate
drainage is provided, this soil is easily tilled. It is
subject to flooding.

If this soil is drained, it is suited to continuous cultiva-
tion; and if not, it is suited to hay and pasture plants that
tolerate wetness. It is suited to trees. Most areas are
cleared. If this soil is cultivated, the hazard of erosion
is none to slight. Capability unit ITw-1; woodland suita-
bility group 1wl; wildlife group 7.

Strip Mines

Strip mines (Sx) consists of areas where the soil and
rocks above fire clay or a limestone bed have been removed
to allow open-pit mining. Extensive acreages of strip
mines are near Clack Mountain and Christy Creek in
Rowan County near Morehead.

Strip mines generally consist of a high vertical wall
on one side, a spoil bank on the other side, and a pond
of water between. The high wall is the vertical face on
the upper side of the mining pit above the fire clay or
limestone. Sloughing from this high wall is common.
The spoil bank consists of soil, shale, sandstone, and
fire clay and limestone waste material. This mixture is
spilled downhill or deposited downslope from the pit.
These spoil banks tend to slump badly when saturated
with water. In some places this slumping releases the
water in the pond between the spoil bank and the high
wall. The water, when released, carries silt and other
pollutants into the streams. Spoil banks have a high
surface temperature, tend to be droughty, are highly
erodible, and have very low natural fertility and moder-
ately slow permeability.

A continuous cover crop, a good mulch of litter, and
trees that have a deeply penetrating root system help
significantly to stablize these areas. Because the physical
characteristics, as well as other features that affect use,
are variable, investigation at each site is needed to de-
termine suitability for a specific use. Not placed in a
capability unit, woodland suitability group, or wildlife
group.

Tilsit Series

The Tilsit series consists of deep, moderately well
drained soils that have a fragipan. These soils are on
high stream terraces and broad ridgetops on uplands.
They formed in alluvium or residuum derived from
acid siltstone and shale. They are very strongly acid.
Slopes range from 2 to 12 percent.

In a representative profile the surface layer, about 5
inches thick, is grayish-brown silt loam that has pale-
brown mottles. The subsoil is 51 inches thick. The upper
19 inches is yellowish-brown silt loam that has light
brownish-gray and strong-brown mottles in the lower

5 inches; and the lower 82 inches is a firm, compact fragi-
pan layer, the upper part of which is light olive-brown
silt loam that has light brownish-gray and strong-brown
mottles, and the lower part of which is mottled light
brownish-gray, light olive-brown, and strong-brown silt
loam. The substratum is mottled yellowish-brown, strong-
brown, and olive-gray silt loam. Bedrock is at a depth
of about 65 inches.

The available water capacity is medium, and permea-
bility is slow. Natural fertility and organic-matter con-
tent are low.

Representative profile of Tilsit silt loam, 2 to 6 per-
cent slopes, 50 yards west of State Route 801 at a point
114 miles south of the junction of State Routes 801 and
158, about 8 miles northwest of Morehead near the
Fleming County line, in Rowan County:

011—1 to % inch, leaves and pine needles.

012—1¥% inch to 0, partially decomposed leaves and pine
needles.

Ap—0 to 5 inches, grayish-brown (10YR 5/2) silt loam;
few, fine, faint mottles of pale-brown (10YR 6/3) ;
weak, fine and medium, granular structure; very
friable ; many fine roots; very strongly acid; abrupt,
smooth boundary.

B1—5 to 9 inches, light yellowish-brown (10YR 6/4) silt
loam; weak, very fine and fine, subangular blocky
structure; very friable; common fine roots; very
strongly acid; clear, smooth boundary.

B21t—9 to 19 inches, yellowish-brown (10YR 5/6) heavy
silt loam; moderate, fine and medium, subangular
and angular blocky structure; friable; few fine
roots, pores, and cavities; thin clay films on most
peds and cavities; 1 percent small siltstone frag-
ments; very strongly acid; clear, smooth boundary.

B22t—19 to 24 inches, yellowish-brown (10YR 5/4) heavy
silt loam; common, medium, distinct mottles of
light brownish gray (2.5Y 6/2) and strong brown
(7.5YR 5/6) ; moderate, fine and medium, subangu-
lar blocky structure; firm; few small roots, pores,
and cavities; thin clay fllms on most peds and in
cavities; 1 percent siltstone fragments; very strongly
acid ; clear, smooth boundary.

Bx1—24 to 44 inches, light olive-brown (2.5Y §/6) heavy
silt loam; many, medium and coarse, distinct mot-
tles of light brownish gray (10YR 6/2) and strong
brown (7.5YR 5/8) ; moderate, medium, platy struc-
ture parting to weak, very fine, angular blocky ; very
firm, brittle and compact; few small pores and
cavities; thin, patchy clay films; few vertical cracks
filled with grayish silt loam, distinct clay films; 2
percent siltstone fragments; very strongly acid;
gradual, smooth boundary.

Bx2—44 to 56 inches, mottled, medium and distinect, light-
brownish-gray (2.5Y 6/2), light olive-brown (2.5Y
5/6) and strong-brown (7.5Y 5/6) heavy silt loam;
weak, thick, platy structure parting to weak, very
fine, angular blocky; firm, brittle and compact; thin,
very patchy clay films; 5 percent small siltstone
fragments; very strongly acid; gradual, smooth
boundary.

C—56 to 65 inches, mottled, medium and distinet, yellowish-
brown (10YR 5/4), strong-brown (7.5YR 5/6), and
olive-gray (6Y 5/2) silt loam; massive; firm; 40
percent soft siltstone fragments and a few soft shale
fragments; very strongly acid; clear, smooth bound-

ary.
R—®65 inches -+, siltstone rock; hard.

Depth to underlying bedrock ranges from 40 to 72 inches
or more. The solum ranges from 40 to 60 inches in thickness.
Depth to the fragipan ranges from 18 to 28 inches. The Ap
horizon is grayish brown (10YR 5/2), brown (10YR 5/3),
or dark grayish brown (10YR 4/2). The Al horizon in un-
plowed areas is 2 to 5 incheg thick and is dark brown (10YR
4/3 or 10YR 3/8). The Bl and B2t horizons range from
light yellowish-brown (10YR 6/4) to yellowish-brown (10YR
5/8) silt loam or light silty clay loam. The Bx horizon ranges
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from yellowish brown (10YR 5/6) to light yellowish brown
(2.5Y 6/4). Mottles are in shades of brown and gray. The
Bx horizon is silt loam or light silty clay loam and ranges
from 20 to 42 inches in thickness.

Tilsit soils are near Cranston, Johnsburg, and Morehead
soils. They have less gravel in the solum than Cranston
soils. They are better drained than Johnsburg and More-
head soils. They have a fragipan, which Cranston and
Morehead soils lack.

Tilsit silt loam, 2 to 6 percent slopes (TiB).—This
soil is on high terraces and broad ridgetops. It has the
profile described as representative for the series.

Included with this soil in mapping are small areas of
Whitley and Johnsburg soils. Also included is a soil
that has a thicker subsoil than this Tilsit soil.

This soil has a seasonal high water table at a depth
of 18 to 24 inches. This soil is easily tilled, and response
of crops to lime and fertilizer is good. The effective
depth for root growth is restricted to about 24 inches
because of the location of the fragipan.

This soil is suited to trees, most of the commonly
grown cultivated crops, hay, and pasture. If this soil
1s cultivated, the hazard of erosion is moderate. Capa-
bility unit ITe-2; woodland suitability group 8ol; wild-
life group 1.

Tilsit silt loam, 6 to 12 percent slopes (TIC}.—This
soil ig on high terraces and broad ridgetops.

Included with this soil in mapping are small areas
of Latham and Johnsburg soils. Also included is a soil
that has a thicker subsoil than this Tilsit soil.

This soil is subject to a seasonal high water table at
a depth of 18 to 24 inches. The soil is easily tilled, and
response of crops to lime and fertilizer is good. The
effective depth for root growth is restricted to about 24
inches by the fragipan.

This soil is suited to trees, most of the commonly
grown cultivated crops, hay, and pasture. If this soil is
cultivated, the hazard of erosion is severe. Capability
unit’ ITTe~3; woodland suitability group 38ol; wildlife
group 1.

Trappist Series

The Trappist series consists of moderately deep, well-
drained soils on uplands; the soils are on upper side
slopes and convex points of ridges. These soils are very
strongly acid. They formed in residuum derived from
black shale. Slopes range from 30 to 60 percent. Trap-
pist soils are mapped only in a complex with Muse soils.

In a representative profile the surface layer is silt
loam about 6 inches thick. It is very dark grayish brown
in the upper 2 inches and brown in the lower 4 inches.
The subsoil, which extends to a depth of 28 inches, is
strong brown. It is silty clay loam in the upper 3 inches
and silty clay in the lower 19 inches. The substratum is
mottled yellowish-red, yellowish-brown, and light brown-
ish-gray very shaly clay. Bedrock is at a depth of about
35 inches.

The available water capacity is medium, and permea-
bility is moderately slow. Natural fertility and organic-
matter content are low.

Representative profile of Trappist silt loam in an
area of Muse-Trappist stony silt loams, 30 to 60 percent
slopes, about 1 mile north of Farmers, 80 feet east of
State Route 801 in Rowan County :

33

011—1% to 1 inch, hardwood leaves and pine needles.

012—Y, inch to 0, partially decomposed leaves and needles. -

A1—0 to 2 inches, very dark grayish-brown (10YR 3/2) silt
loam; weak, finé, granular structure; very friable;
many roots; 5 percent shale fragments; very strongly
acid ; abrupt, smooth boundary.

A2—2 to 6 inches, brown (10YR 5/3) silt loam; -weak, fine,
granular structure; very friable; many roots; §
percent shale fragments; very strongly acid; abrupt,
smooth boundary. .

B1t—6 to 9 inches, strong-brown (7.5YR 5§/6) silty clay
loam ; moderate, fine, subangular blocky structure;
friable; common roots; few clay films; & percent
shale fragments ; very strongly acid; gradual, smooth
boundary. .

B2t—9 to 21 inches, strong-brown (7.5YR 5/6) silty clay;
moderate, medium, subangular blocky structure;
firm, sticky, slightly plastic; common roots; com-
mon clay films; 10 percent shale fragments; very
strongly acid ; gradual, wavy boundary. .

B3t—21 to 28 inches, strong-brown (7.5YR 5/6) silty clay;
common, medium, distinct mottles of yellowish red
(YR 4/6) and light yellowish brown (10YR 6/4);
moderate, medium, angular blocky structure; very
firm, sticky, plastic; common clay fllms; 10 per-
cent shale fragments; very strongly acid; gradual,
wavy boundary.

C—28 to 35 inches, mottled yellowish-red (5YR 4/6), yellow-
ish-brown (10YR 5/6), and light brownish-gray
(10YR 6/2) very shaly clay; relict platy structure;
very firm, stieky, plastic; 60 percent shale frag-
ments; very strongly acid; clear, wavy boundary.

R—385 inches +, hard, black acid shale.

Depth to hard shale ranges from 24 to 36 inches. The
solum ranges from 22 to 36 inches in thickness. Content
of coarse fragments ranges from 5 to 35 percent in the A
and B horizons and from 25 to 75 percent in the C horizon.
The Al horizon is very dark grayish-brown (10YR 3/2)
or dark grayish-brown (2.5Y 4/2 or 10YR 4/2) silt loam
or light silty clay loam. The Bt horizon ranges from dark
reddish brown (5YR 4/4) to strong brown (7.5YR 5/8).
The B2t and B3t horizons range from heavy silty clay
loam to clay and their shaly analogs. Mottles in the B3t and
C horizons are red, brown, or gray.

Trappist soils are near Berks and Muse soils. They are
more clayey and contain fewer coarse fragments in the B
hoxiizon than Berks soils. They are not so deep as Muse
soils.

Whitley Series

The Whitley series consists of deep, well-drained soils
on low stream terraces and broad ridgetops on uplands.
These soils are very strongly acid. They formed in
alluvium or residuum derived from acid siltstone and
shale. Slopes range from 0 to 12 percent on terraces and
6 to 20 percent on uplands.

In a representative profile the surface layer is silt
loam about 7 inches thick. It is dark grayish brown in
the upper 3 inches and yellowish brown in the lower
4 inches. The subsoil is 31 inches thick. The upper 14
inches is yellowish-brown silt loam, the next 8 inches
is yellowish-brown light silty clay loam, and the lower
9 inches is brownish-yellow light silty clay loam that
has pale-brown and strong-brown mottles. Bedrock is at
a depth of about 38 inches.

The available water capacity is high, and permeabil-
ity is moderate. Natural fertility is medium.

Representative profile of Whitley silt loam, 6 to 12
percent slopes, about 1 mile east of the Menifee County
line and almost 15 mile east of Bear Branch, in Morgan
County :
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011—134 inches to ¥ inch, hardwood leaves and twigs.

012—%% inch to 0, partially decomposed leaves and twigs.

Al1—0 to 8 inches, dark grayish-brown (10YR 4/2) silt
loam; few, fine, faint mottles of light olive brown
(2.5Y 5/4); weak, fine, granular structure; very
friable; many roots; very strongly acid; -clear,
smooth boundary.

A2—3 to 7 inches, yellowish-brown (10YR 5/4) silt loam;
weak, medium, granular structure to weak, fine,
subangular blocky ; friable ; many roots; very strongly
acid ; clear, smooth boundary.

B1—7 to 12 inches, yellowish-brown (10YR 5/4) heavy silt
loam; weak, fine, subangular blocky structure; fri-
able; few roots; very strongly acid; clear, wavy
boundary.

B21—12 to 21 inches, yellowish-brown (10YR 5/6) silt loam;
weak to moderate, fine and medium, subangular
blocky structure; friable; distinet, patchy clay films
on peds; 2 to 8 percent shale fragments; few roots;
very strongly acid ; clear, wavy boundary.

B22t—21 to 29 inches, yellowish-brown (10YR 5/6) light

silty elay loam; common, fine, faint mottles of pale

brown (10YR 6/8); weak to moderate, fine and
medium, subangular bloeky structure; friable to

firm; distinet, patchy clay films on peds; 3 to 4

percent shale fragments; few roots; very strongly

acid; clear, wavy boundary.

to 388 inches, brownish-yellow (10YR 6/6) light

silty clay loam; common, fine, faint mottles of pale

brown (10YR 6/8) and strong brown (7.5YR 5/6);

weak, fine and very fine, subangular blocky struec-

ture; friable to firm; 15 percent weathered sand-
stone and shale fragments; few roots; very strongly
acid ; clear, wavy boundary.

R—38 inches +, weathered shale and sandstone and some
mica flakes; light-gray (10YR 7/1), light yellow-
ish-brown (10YR 6/4) and yellowish-brown (10YR
5/?) silt loam to light silty clay loam; very strongly
acid.

Depth to hard bedrock.is 88 inches or more. Content of
coarse fragments ranges from O to 5§ percent in the Al,
B1, and B2t horizons and from 5 to 20 percent in the B3
horizon and in the C horizon, where it is present. The Al
horizon, or the Ap horizon where the soil is plowed, ranges
from dark yellowish brown (10YR 4/4) to brown (7.5YR
4/2). The B horizon ranges from strong-brown (7.5YR 5/8)
to light yellowish-brown (10YR 6/4) silt loam or light silty
clay loam.

‘Whitley soils are near Shelocta, Morehead, Cuba, Tilsit,
and Latham soils. They contain fewer coarse fragments
throughout than Shelocta soils. They are better drained than
Morehead soils. They have a B horizon of clay accumula-
tion that Cuba soils lack. Whitley soils lack the fragipan
of Tilsit soils. They are less clayey in the B horizon than
Latham soils.

Whitley silt loam, 6 to 12 percent slopes (WhC).—
This soil is on broad ridgetops. It has the profile de-
scribed as representative for the series. Included in
mapping are small areas of Tilsit and Latham soils.

The effective depth for root growth is about 40 inches.
Or,qa_mc-mat@er coptent is low.

This soil is suited to trees, most of the commonly
grown cultivated crops, hay, and pasture. Most areas are
forested. If this soil is cultivated, the hazard of erosion
is severe. Capability unit TITe-1; woodland suitability
group 201 ; wildlife group 1.

Whitley silt loam, 12 to 20 percent slopes (WhD).—
This soil is on short side slopes and ridgetops. Included
in mapping are small areas of Latham and Shelocta
soils.

The effective depth for root growth is about 86 inches.
Organic-matter content is low.

This soil is suited to trees, hay, and pasture and to
occasional cultivation. Most areas are forested. If this
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soil is cultivated, the hazard of erosion is very severe.
Capability unit TVe-1; woodland suitability group 201;
wildlife group 2.

Whitley silt loam, terrace, 0 to 2 percent slopes
(WtA).—This soil is on low stream terraces. It has a
profile similar to the one described as representative
for the series, but fewer coarse fragments are in the
lower part and the subsoil is redder and thicker. In-
cluded in mapping are small areas of Cuba and More-
head soils.

This soil is easily tilled, and the response of crops to
lime and fertilizer is good. The effective depth for root
growth 1is 48 inches or more. Organic-matter content is
medium. Some areas are subject to flooding.

This soil is well suited to all the commonly grown
cultivated crops and to hay and pasture. It is also suited
to trees and wildlife habitat. If this soil is cultivated,
the hazard of erosion is none to slight. Capability unit
I-2; woodland suitability group 2o0l; wildlife group 8.

Whitley silt loam, terrace, 2 to 6 percent slopes
{(WiB).—This soil is on low stream terraces. It has a pro:
file similar to the one described as representative for
the series, but fewer coarse fragments are in the lower
part and the subsoil is redder and thicker. Included in
mapping are small areas of Morehead soils and of a
soil that is similar to this Whitley soil but that has 15
to 25 percent coarse fragments throughout the profile.

This soil is easily tilled, and the response of crops
to lime and fertilizer is good. The effective depth for
root growth is 48 inches or more. Organic-matter content
1s medium.

This soil is well suited to all of the commonly grown
cultivated crops and to hay and pasture. It is also suited
to trees and wildlife habitat. If this soil is cultivated, the
hazard of erosion is moderate. Capability unit ITe-1;
woodland suitability group 2ol1; wildlife group 1.

Whitley silt loam, terrace, 6 to 12 percent slopes
(WtC).—This soil is on short slopes of stream terraces and
on toe slopes. It has a profile similar to the one de-
scribed as representative for the series, but the subsoil
is redder and thicker. Included in mapping are small
areas of Cranston and Tilsit soils.

This soil is easily tilled, and the response of crops to
lime and fertilizer is good. The effective depth for root
growth is 48 inches or more. Organic-matter content is
low.

This soil is suited to most of the commonly grown
cultivated crops and to hay and pasture. Tt is also suited
to trees and wildlife habitat. Most areas are cleared. If
this soil is cultivated, the hazard of erosion is severe.
Capability unit ITTe-1; woodland suitability group 2o01;
wildlife group 1. ‘

Use and Management of the Soils

This section is designed to help the landowner under-
stand how soils behave and how they can be used. In it
are discussed the use and management of soils for wood-
land, for crops-and pasture, for wildlife, for engineering,
for watershed management, and for town and country
planning.
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Use of the Soils for Woodland *

The original hardwood forest that covered most of
the survey area included many species. The dominant
species were oak, yellow-poplar, hickory, and American
chestnut. Some hemlock and white pine grew in coves,
on the side slopes of deep valleys, and on bottom lands.
Virginia, shortleaf, and pitch pines grew near cliffs
and on droughty ridgetops. '

The original forest was logged by landowners who
took the best quality, highest value species and then
later cleared the rest for farming., Except for the better,
gently sloping soils, much of the farmland was eventually
abandoned, mainly because of low productivity. The
abandoned farmland reverted naturally to forest, mostly
pine or a pine-hardwood mixture. Pine is currently
common in the area. Most of the forest land has been
burned over at least once, and many areas have been
repeatedly burned by farmers to encourage the growth
of range plants for livestock. Today, most of the steep
soils are forested and fires are controlled. About 80
percent of the survey area is forested.

Several major forest types are in this area. The pine-
oak forest type is largely shortleaf pine associated with
. Virginia 1pine, pitch pine, white oak, chestnut oak, black

oak, scarlet oak, pignut and mockernut hickories, and
blackgum. Common understory species are sourwood.
sassafras, and dogwood. Ground vegetation consists of
blueberry, mountain-laurel, greenbrier, wild grape, brack-
enfern, beggars-lice, and false solomon-seal. This type
occurs on narrow to broad ridges and upper side slopes
that hdve a southerly aspect. Major soils in these areas are
in the Berks, Latham, Ramsey, and Steinsburg series.

The oak-hickory forest type consists predominantly
of scarlet, black, white, and chestnut oaks and hickory
associated with an occasional blackgum and Virginia
and shortleaf pine. Understory species commonly pres-
ent are blackgum, sourwood, dogwood, sassafras, red
maple, serviceberry, beech, and some yellow-poplar. The
ground vegetation consists of greenbrier, sassafras, blue-
berry, foxglove, grass, beggars-lice, poison-ivy, and some
Christmas fern. This type 1s on steep side slopes that have
southerly aspects and on ridgetops. Major soils in these
areas are in the Berks, Gilpin, Latham, Ramsey, and
Steinsbhurg series.

The oak forest type is similar to the oak-hickory type
but is on less dry sites. Some southern and northern
red oak, ash, and yellow-poplar trees are in this type.
Occasionally this type is a pure stand of white oak.
Shrubs and ground vegetation are similar to but are more
abundant than that in the oak-hickory type. Major soils
in areas of this forest type are in the Cranston, Donahue,
Rigley, and Shelocta series.

The oak-yellow-poplar forest type is largely yellow-
poplar, white oak, and black oak. Associated trees are
scarlet and red oaks, shagbark hickory, hemlock, white
pine, beech, ash, and blackgum. The understory consists
of sugar maple, beech, Ohio buckeye, elm, cucumbertree,
and basswood. Common shrubs are dogwood, pawpaw,
redbud, oaks, beech, spicebush, sugar maple, and red

#Assistance in preparing this section was provided by CHARLES
FO_STER, staff forester, Soil Conservation Service, and LArry P.
Forp, forester, Forest Service.

maple. The ground vegetation consists of many ferns,
wild ginger, solomons-seal, beggars-lice, wild sweetpotato,
wild geranium, and Virginia creeper. This type is on
steep side slopes that have northerly aspects and along
drainageways. Major soils in these areas are in the Brook-
side, Cranston, Rigley, and Shelocta series.

The yellow-poplar-hemlock forest type is largely hem-
lock, white pine, northern red oak, beech, yellow-poplar,
and white oak. Common associated trees are basswood,
cucumbertree, black walnut, ash, Ohio buckeye, sugar
maple, and shagbark hickory. In the understory are
bigleaf magnolia, black birch, and serviceberry. The
shrub layer has wild hydrangea, spicebush, black cherry,
elm, redbud, dogwood, and sugar maple. The ground
vegetation has many moist-site species such as rattle-
snake-root, maidenhairfern, Christmas fern, walking-
fern, wild ginger, hepatica, bellwort, bloodroot, coral-
bells, jack-in-the-pulpit, and dogtooth violet. This cli-
max type is in steep coves and on slopes below large
cliffs and is commonly on northerly aspects. These sites
are moist and in many places are medium to high in
fertility. Major soils in these sites are in the Brookside,
Rigley, and Shelocta series. :

Local markets provide outlets for rough lumber, posts,
ties, pallets, and pulpwood. Additional local markets
are needed for low-grade hardwoods that can be used for
small-dimension stock.

Some of the important soil characteristics that af-
fect growth of trees are available water capacity, depth
to bedrock, texture, drainage, and depth to fragipan.

Many of the soils in the area have the potential to
produce larger and better quality wood crops than are
currently being produced. Improved woodland manage-
ment that applies information about soils will be needed
in much of the area to realize this potential.

Soils influence the growth and management of trees.
The soils in the survey area have been studied and, on
the basis of the data obtained, placed in woodland suit-
ability groups according to soil productivity for the
principal tree species, according to the degree and type
of limitation for woodland use, and according to species
preferred in native stands and for planting. This infor-
mation is given in table 2. In the following paragraphs
some of the column headings in table 2 are explained,
beginning with an explanation of the woodland suit-
ability group symbol. For the woodland suitability
group in which each soil has been placed, refer to the
“Guide to Mapping Units” at the back of this survey.

WoobprLanp Crasses, the broadest groups, are desig-
nated by Arabic numerals 1 through 6. The numerals
indicate progressively lower productivity for woodland
products from the tree species that are adapted to a
specific soil. Class 1 soils prodnce the highest yields, and
class 6 soils the lowest.

WoopLanp Suscrassks are subdivisions within a class.
They are designated by adding a small letter, =, w, ¢, f,
7, or o to the class numeral; for example 3f. These sub-
classes are based on soil properties that limit manage-
ment and are defined as follows:

« (stoniness or rockiness).—Soils in which stones

or rocks restrict limit woodland use or manage-
ment.
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w (excessive wetness).—Soils in which excessive that adversely affects either stand development
water, either seasonally or year long, significantly or management. . . )
limits woodland use and management. These soils ¢ a(rrcllo?xfty 0;91(318;3};750&38 glrofvivl?cxgst?ilgts k;?dli 1?11111;(:
have reslfrioted Idralnage, a fluctuating or perma- woodland use or management due to the type and
nently high water table, or a hazard of overflow amount of clay in the profile.

TaBLE 2.—Woodland

[Strip mines (Sx) was not placed in a woodland suitability group, because

Potential productivity
Woodland suitability groups
Species Site Average
index annual growth
Bd ft per acre

Group lol: Nearly level, deep, well-drained soils on flood plains; very high potential | Yellow-poplar.._.___ 95+ 495

productivity. Upland oak_____.___ 85+ 350+
Cu, Po, Pp. Shortleaf pine_____.. 85+ 820+

Group 1wl: Nearly devel, deep, poorly drained to somewhat poorly drained soils on Sweetgum_ _._______ 95+ 5004

flood plains; very high potential productivity. Cottonwood_ _______ 95+ 5704
Bo, Mr, St, Sv. Pinoak___.__.____. 95+ 450+

Group 201: Gently sloping to strongly sloping, dominantly deep, well-drained soils ; | Yellow-poplar__.____ 85-95+ 380-4954

high potential productivity. Some soils are moderately deep. Upland oak__...___. 75-85 240-350
AlB, AIC, AID, ChB, CrB, CrC, CrD, HaC, HaD, ReB, ReC, RgB, RgC, RgD,
RoD, WhC, WhD, WtA, WtB, WtC.

Group 2r1: Moderately steep and steep, dominantly deep, well-drained soils on north Upland oak__._____._ 75-85 240-350
and east aspects; high potential productivity. Some soils are stony, and some are Yellow-poplar_______ 85-95 380-495
moderately deep. Shortleaf pine_______ 75-85 670-820

CrE, CrF, RgE, RIF, RoE,! RoF.!
For these soils on south and west aspects, see group 3rl.

Group 2¢2: Moderately steep to steep, moderately deep to deep, dominantly well- Upland oak.________._ 75-85 240-350
drained soils on north and east aspects; high potential productivity. Yellow-poplar______. 85-95 380-495

BrF, LaE, LsE, LsF, MsE, MtF.2
For these soils on south and west aspects, see group 3c2.

Group 2wl: Nearly level, deep, moderately well drained to somewhat poorly drained | Sweetgum__________ 85-95 380-495

soils on terraces and uplands; high potential productivity. Pinoak.._.____.______ 85-95 345-450
CoB, Jo, Mp.

Group 301: Gently sloping to strongly sloping, moderately deep or deep, dominantly | Upland oak.______ --| 65-75 150-240
moderately well drained soils that have a fragipan; on- terraces and ridgetops; mod- | Shortleaf pine______. 65-75 540-670
erate potential productivity. Yellow-poplar.____.. 80-90 330-440

GIC, GID, MoB, TiB, TIC.

Group 3r1: Moderately steep and steep, dominantly deep, well-drained soils on south | Upland oak.._______ 65-75 150-240

and west aspects; moderate potential productivity. Some soils are stony. Shortleaf pine_..____ 65-75 540-670
CrE, CrF, RgE, RIF, RoE, RoF.
For these soils on north and east aspects, see group 2rl.

Group 3fl: Nearly level, well-drained, droughty soils on flood plains; shallow over Upland oaks__.___. 65-75 150-240
graé\i(el;sr(leoderate potential productivity. Yellow-poplar...___. 75-85 275-380

Group 3f2: Very steep, moderately deep, well-drained soils on upper slopes of north | Chestnut oak______. 65-75 160-240
and east aspects; moderate potential productivity. Shortleaf pine_______ 65-75 540-670

BeF. i Virginia pine_.____. 65-75 450-540
For this soil on south and west aspects, see group 4f1.

Group 3cl: Gently sloping to strongly sloping, mainly clayey, moderately deep to | Upland oak________ 65-75 150-240
deep, well drained and moderately well drained soils on ridgetops and toe slopes; | Shortleaf pine______ 65-75 540-670
moderate potential productivity.

LaC, LaD, LsD,; MsB, MsC, MsD,
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steepness restricts or limits woodland use or
management.
o (slight or no limitations).—Soils in which noth-

f (fragmental or skeletal soils).—Soils in which
the amount of fragments between 2 millimeters
and stone size in the profile restricts or limits

woodland use or management.

7 (relief or slope steepness).—Soils in which only

ing significantly restricts or limits woodland use

or management.

interpretations
the soil material is variable and onsite examination is needed to determine suitability]
Hazards and limitations Preferred species
Erosion Equipment Seedling Plant In existing stands For planting
hazard limitations mortality competition

Slight. .______ Slight________ Slight __...... Severe_ _.__.__ Yellow-poplar, northern red oak, | Yellow-poplar, white pine, black
black oak, white oak, black walnut, northern red oak,
walnut, white pine. black locust, shortleaf pine,

white ash.

Slight__._____ Moderate to Moderate..._. Severe. ... Sweetgum, cottonwood, pin oak, | Sweetgum, cottonwooed, pin oak,

severe. sycamore; also yellow-poplar in sycamore.
better drained areas.

Slight______.. Slight________ Slight__....__ Moderate_____ Black oak, white oak, yellow- | Northern red oak, yellow-poplar,
poplar, northern red oak. white pine, shortleaf pine,

black locust.

Severe___.._. Severe_ _.____ Slight________ Moderate____. Black oak, white oak, northern | Yellow-poplar, northern red oak,
red oak, scarlet oak, yellow- white pine, shortleaf pine.
poplar, white pine, shortleaf
pine.

Moderate to Moderate to Slight_____... Moderate......._ Yellow-poplar, black oak, northern | Yellow-poplar, white pine, north-
severe. severe. red oak, white oak, white pine; ern red oak, shortleaf pine;
) also black walnut and white oak also black walnut on Brookside

on Brookside soils. soils.

Slight_______ Moderate____- Slight._._._.. Severe___.___ Sweetgum, pin oak, sycamore, | Sweetgum, pin oak, sycamore.
hickory.

Slight________ Slight________ Slight________ Moderate__..._ Black oak, scarlet oak, northern | White pine, shortleaf pine.
red oak, shortleaf pine, yellow-
poplar on toe slopes or protected
areas.

Severe_ . _.__. Severe_..____ Slight________ Moderate_____ Chestnut oak, scarlet oak, black | Shortleaf pine, white oak, Virginia
oak, shortleaf pine. pine.

Slight._______ Slight.____.__ Moderate_____{ Moderate.___. White oak, yellow-poplar, red oak, | Shortleaf pine, Virginia pine,
sycamore. black locust, white pine.

Moderate....__ Severe..______ Slight________ Slight________ Chestnut oak, Virginia pine, short- | Shortleaf pine, Virginia pine.
leaf pine.

Slight to Moderate__._.| Slight (Mod- | Moderate...__ White oak, black oak, scarlet oak, | Shortleaf pine, Virginia pine,

moderate. erate on ex- shortleaf pine, white pine. white pine.
posed
slopes).
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TasLe 2.—Woodland

Potential productivity
Woodland suitability groups
Species Site Average
index | annual growth
. Bd ft per acre

Group 3¢2: Moderately steep to steep, mainly clayey, moderately deep to deep,| Upland oak._.._____ 65-75 150-240
dominantly well-drained soils on south and west aspects; moderate potential
productivity.

BrF, Lak, LsE;® LsF,3 MsE, MtF.
For these soils on north and east aspects, see group 2c2.

Group 3x1: Sloping to moderately steep, rocky, moderately deep, well-drained soils Upland oak____.____ 65-75 150-240
on ridgetops and upper slopes; moderate potential productivity. Shortleaf pine.._____ 65-75 540-670

DoD, DoF.

Group 4f1: Very steep, moderately deep, well-drained soils on upper slopes of south | Chestnut oak_____._. 55-65 90-160

and west aspects; low potential productivity. Shortleaf pine._____._ 55-65 420-540
BeF. Virginia pine________ 55-65 370-450
For this soil on north and east aspects, see group 3f2.

Group 4x1: Sloping to moderately steep, rocky, moderately deep or shallow, well- | Upland oak.....___. 55-65 90-160
drained or excessively drained soils on ridgetops and upper slopes; low potential | Shortleaf pine_.._____ 55-65 420-540
productivi(;_y.

SrD, SrF.

! Donahue soils mapped with Rigley soils in this complex have moderate potential productivity.
? Trappist soils mapped with Muse soils in this complex have moderate potential produetivity.
3 Shelocta soils mapped with Latham soils in this complex have high potential productivity.

WoobLaNDp SurraBiLity Groups are subdivisions with-
in the subclasses. The factors considered in placing each
soil in a woodland suitability group include: (1) poten-
tial productivity for several species of tree, (2). species
to favor in managing existing woodland, (8) species
preferred for planting, and (4) critical soil-related haz-
ards and limitations to be considered in woodland man-
agement with respect to erosion, use of equipment, seed-
ling mortality, and plant competition.

Woodland suitability groups are generally designated
by adding an Arabic numeral to the subclass symbol;
for example, 2w1l. Thus, in a woodland suitability sym-
bol, the first Arabic numeral designates the class, or
productivity potential; the small letter indicates the
subclass, or kind of limitation; and the second Arabic
numeral, assigned on a statewide basis, specifically iden-
tifies the woodland suitability group within each sub-
class. Not all of the groups in the State are in this sur-
vey area.

The potential productivity within each group is ex-
pressed as site index, which is the expected height in
feet that trees of a specified species will attain on a
specified soil or group of soils at a specified age—50
years for most species. These site index ratings are ex-
pressed as a range in height.

For fast-growing species such as yellow-poplar, pin
oak, sweetgum, and cottonwood, class 1 soils have a site
index of more than 95; class 2 soils have a site index of
85 to 95; class 3 soils have a site index of 75 to 85;
class 4 soils have a site index of 65 to 75; class 5 soils
have a site index of 55 to 65; and class 6 soils have a
site index of less than 55.

For species that have a moderate growth rate, such
as oak, Virginia pine, and shortleaf pine, class 1 soils

have a site index of more than 85; class 2 soils have a
site index of 75 to 85; class 3 soils have a site index of
65 to 75; class 4 soils have a site index of 55 to 65; class
5 soils have a site index of 45 to 55; and class 6 soils
have a site index of less than 45.

For slow-growing species, such as redcedar, class 1
soils have a site index of more than 65; class 2 soils
have a site index of 55 to 65; class 3 soils have ai site
index of 45 to 55; class 4 soils have a site index of 35
to 45; and class 5 soils have a site index of less than 35.

On some soils, higher productivity has been measured
on north and east aspects than on south and west as-
pects. Generally, aspect differences are taken into ac-
count for soils that have slopes of 20 percent or more.

South and west aspects are generally delineated as the
azimuth range from 135 to 315 degrees. North and east
aspects are the remainder of the azimuth circle.

Many trees in this survey area and in adjacent areas
were measured and the soils described at each site in
the process of gathering data from which to determine
the site indices for wood crops. As nearly as possible,
the studies were confined to well-stocked, naturally oc-
curring, even-aged, essentially unmanaged stands that
had not been adversely affected by fire, insects, or dis-
ease and had not been grazed to a damaging extent.

The average height and age measurements for most
species were converted to a site index by using site
index curves in published research (3, 4; 8, 7, 12, 17).
Unpublished field studies by the Tennessee Valley Au-
thority of 271 plots were used to determine the site in-
dices for eastern redcedar.

A site index can be converted to a columetric predic-
tion of growth and yield, which can be shown in wood
measurements such as board feet per acre.
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Hazards and limitations Preferred species
Erosion Equipment Seedling Plant In existing stands For planting
hazard limitations mortality competition
Moderate to Severe. . _____ Moderate____. Moderate_.___ White oak, black oak, scarlet oak, | White pine, shortleaf pine, Vir-
severe. shortleaf pine, white pine. ginia pine.
Moderate to Severe. ... Slight (Mod- | Moderate..___ White oak, black oak, scarlet oak, | Shortleaf pine, Virginia pine,
severe. erate on white ash, black walnut. black locust.
exposed
slopes).
Moderate_____ Severe_______ Severe.______ Slight________ Chestnut oak, Virginia pine, short- | Shortleaf pine, Virginia pine.
. leaf pine.
Moderate to Severe. . .____ Slight (Mod- | Slight________ White oak, black oak, scarlet oak, | Shortleaf pine, Virginia pine,
severe. erate on hickory. black locust.
exposed
slopes).

Predictions of average yearly growth per acre are
given in board feet according to the International 1/-
inch rule and are based on published data (10, 16, 17,
18) and on evaluations by the Soil Conservation Serv-
ice. Estimates were made for oak and yellow-poplar up
to an age of 60 years and for other species up to an
age of 50 years.

The hazard of erosion is the degree of potential soil
erosion that may occur where the soil is exposed follow-
ing cutting operations and along roads, skid trails, fire
lanes, and landing areas. It is assumed that the wood-
land is well managed and is protected from fire and
grazing. The main soil characteristics or properties
considered in rating the hazard of erosion are slope,
rate of infiltration, permeability of the subsoil, water
storage capacity, and resistance to detachment of soil
particles by forces of rainfall and runoff. The ratings
indicate the intensity of measures needed to reduce ero-
sion. The rating is slight if no special measures are
needed, the rating is moderate if some attention needs
to be given to the prevention of soil erosion, and the
rating is severe if intensive erosion-control measures
are needed. Erosion can be kept to a minimum by taking
care in locating, constructing, and maintaining roads,
trails, fire lanes, and landings.

The equipment limitation is influenced by topographic
features and soil characteristics such as slope, drainage,
texture, stoniness, and rockiness. These restrict the use
of conventional wheel or track-type equipment for har-
vesting and planting wood crops, for constructing
roads and for controlling fire and unwanted vegetation.
Topographic conditions or differences in soils may
necessitate using different types of equipment and meth-
ods of operation or varying the season when equip-

ment is used. Generally, the limitation is slight if slope
is 20 percent or less, soil wetness is not a problem, and
farm machinery can be operated efficiently without con-
struction and ~maintenance of permanent roads and
truck trails. The limitation is moderate if slope is 20 to
30 percent, if the use of ordinary farm machinery is
limited, if track-type equipment is necessary for effi-
cient harvesting, or if soil wetness prevents the use of
logging vehicles for 2 to 6 months. The limitation is
severe if the slope is more than 30 percent and if track-
type equipment is not adequate for harvesting and
power vehicles and other special equipment are needed,
or if wetness prevents the use of vehicles for 6 months
or more. '

Seedling mortality, which is the mortality of natu-
rally occurring or planted tree seedlings, is influenced
by such soil characteristics as drainage, effective root-
ing depth, texture of the surface layer, and aspect.
Plant competition is not considered in these ratings.
The rating is slight if expected mortality is 0 to 25 per-
cent, moderate if expected mortality is 25 to 50 percent,
and severe if expected mortality is more than 50 per-
cent. If the rating is moderate or severe, replanting is
likely to be needed to insure a fully stocked stand, and
special preparation of the seedbed and special planting
techniques are often necessary.

Plant competition is the Invasion of unwanted trees,
vines, shrubs, and other plants on a site when openings
are made in the canopy. This competition hinders the
establishment and normal development of desirable
seedlings, whether they occur naturally or are planted.
Soil characteristics that influence plant competition are
drainage, productivity, acidity, and tree growth charac-
teristics. Plant competition is slight if unwanted plants
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do not prevent adequate natural regeneration, interferc
with early growth, or restrict the normal development
of planted stock. Competition is moderate if unwanted
plants delay establishment and hinder the growth of
either planted stock or naturally regenerated seedlings
or if they retard the eventual development of a fully
stocked stand. Competition is severe if unwanted plants
prevent adequate restocking, either by natural regen-
eration or by planting, without intensive site prepara-
tion or special maintenance practices.

Use of the Soils for Crops and Pasture

This section is a guide to the suitability and manage-
ment of the soils for crops and pasture. It has four main
parts.

In the first part some general principles of soil man-
‘agement are discussed. In the second part the capability
grouping system is explained. In the third part the
capability units are described and the use, suitability,
and management requirements for each are discussed.
In the fourth part estimates of yields for suitable crops
are given for each of the soils under high and medium
levels of management.

General principles of soil management

Some principles of management are general enough to
apply to all of the soils suitable for farm crops and
pasture throughout the survey area, though the indi-
vidual soils or groups of soils require different types
of management. These general principles of manage-
ment are discussed in the following paragraphs.

Many soils in the survey area need lime or fertilizer,
or both. The amounts needed depend on the natural con-
tent of lime and plant nutrients, which can be deter-
mined by laboratory analyses of soil samples. Proper
amounts also depend on the needs of the crop and on
the level of yield desired. Only general suggestions for
applications of lime and fertilizer are given in this
survey.

Most of the soils in this survey area were never high
in content of organic matter, and to build up the con-
tent to a high level generally is not practical. It is im-
portant, however, to return organic matter to the soil
by adding farm manure, leaving plant residue on the
surface, and growing sod crops, cover crops, and green-
manure Crops.

Tillage tends to break down soil structure. Tillage
should be kept to the minimum necessary to prepare a
seedbed and control weeds. Maintaining the organic-
matter content of the plow layer also helps to protect
the structure.

On wet soils, such as Stendal silt loam, production of
cultivated crops can be increased by open-ditch drain-
age or by ‘tile drainage. Tile drains are expensive to
install, but they generally provide better drainage than
open ditches. Soils that have a fragipan are difficult to
drain; they can generally be drained better by open
ditches than by tile. Open-ditch drainage is more effec-
tive if the ditches intercept the water as it moves hori-
zontally on top of the fragipan. For drainage by either
tile or open ditches, suitable outlets are needed.

All of the gently sloping and steeper soils that are
cultivated are subject to erosion. Runoff and erosion

occur mostly while a cultivated crop is growing or soon
after one has been harvested. On erodible soils such as
Tilsit silt loam, 2 to 6 percent slopes, a cropping system
that controls runoff and erosion is needed in combina-
tion with other erosion-control practices. As used here,
cropping system refers to the sequence of crops grown
and management that includes minimum tillage, mulch
planting, use of crop residue, growing of cover crops
and green-manure crops, and use of lime and fertilizer.
Other erosion-control practices are contour cultivation,
terracing, contour stripcropping, diversion of runoff,
and use of grassed waterways. The effectiveness of a
particular combination of these practices differs from
one soil to another, but different combinations can be
equally effective on the same soil. The local representa-
tive of the Soil Conservation Service can assist in plan-
ning an effective combination of practices.

Pasture is effective in controlling erosion on all of the
soils suitable for pasture. Good pasture management is
needed to provide enough ground cover to keep the soil
from eroding. Good pasture management provides for
fertilization, control of grazing, selection of pasture
mixtures, and other practices that are adequate for
maintaining good ground cover and forage for grazing.
Grazing is controlled by rotating the.livestock from one
pasture to another and by providing rest periods for
the pasture after each grazing period to allow plants to
regrow. It is important on some soils that pasture mix-
tures be selected that will require the least renovation
to maintain good ground cover and forage.

Capability grouping

Capability grouping shows, in a general way, the
suitability of soils for most field crops. The groups are
made according to limitations of the soils when used for
field crops, the risk of damage when they are used, and
the way they respond to treatment. The grouping does
not take into account major and generally expensive
landforming that would change slope, depth, or other
characteristics of the soils; does not consider possible
but unlikely major reclamation projects; and does not
apply to horticultural crops, truck crops, or other crops
requiring special management.

Those familiar with the capability classification can
infer from it much about the behavior of soils when
used for other purposes, but this classification is not a
substitute for interpretations designed to show suitabil-
ity and limitations of groups of soils for forest trees,
wildlife, watershed management, or engineering.

In the capability system, all types of soils are grouped
at three levels: capability class, subclass, and unit.
These are discussed in the following paragraphs.

Capapiniry Crasses, the broadest groups, are desig-
nated by Roman numerals I through VIII. The nu-
merals Indicate progressively greater limitations and
narrower choices for practical use, defined as follows:

Class I soils have few limitations that restrict their
use.

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

Class ITI soils have severe limitations that reduce
the choice of plants, require special conserva-
tion practices, or both.
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Class IV soils have very severe limitations that re-
duce the choice of plants, require very careful
management, or both.

Class V soils are not likely to erode but have
other limitations, impractical to remove, that
limit their use largely to pasture, range, wood-
land, or wildlife (None in this survey area).

Class VI soils' have severe limitations that make
them generally unsuited to cultivation and
limit their use largely to pasture or range,
woodland, or wildlife.

Class VII soils have very severe limitations that
make them unsuited to cultivation and that re-
strict their use largely to pasture or range,
woodland, or wildlife.

Class VIII soils and landforms have limitations
that preclude their use for commercial. plants
and restrict their use to recreation, wildlife,
water supply, or esthetic purposes (None in
this survey area).

CapaBILITY SuBcLAssEs are soil groups within one
class; they are designated by adding a small letter, e,
w, 8 or ¢, to the class numeral, for example, TIe. The
letter ¢ shows that the main limitation is risk of ero-
sion unless close-growing plant cover is maintained; w
shows that water in or on the soil interferes with plant
growth or cultivation (in some soils the wetness can be
partly corrected by artificial drainage); s shows that
the soil is limited mainly because it is shallow, droughty,
or stony; and ¢, used in some parts of the United States
but not in this survey area, shows that the chief limita-
tion is climate that is too cold or too dry.

In class I there are no subclasses, because the soils
of this class have few limitations. Class V can contain,
at the most, only the subclasses indicated by w, s, and ¢,
because the soils in class V are subject to little or no
erosion, though they have other limitations that restrict
their use largely to pasture, range, woodland, wildlife,
or recreation.

CaraBirry Unirs are soil groups within the sub-
classes. The soils in one capability unit are enough alike
to be suited to the same crops and pasture plants, to
require similar management, and to have similar prod-
uctivity and other responses to management. Thus, the
capability unit is a convenient grouping for making
many statements about management of soils. Capability
units are generally designated by adding an Arabic
numeral to the subclass symbol, for example, ITe-2 or
IITe-4. Thus, in one symbol, the Roman numeral desig-
nates the capability class or degree of limitation; the
small letter indicates the subclass, or kind of limitation,
us defined in the foregoing paragraphs; and the Arabic

numeral specifically identifies the capability unit within
each subclass.

Management by capability units *

The capability units are described on the pages that
follow. Suitable crops and management for the soils in
each unit are suggested.

_The names of soil series are included in the descrip-
tions of the capability units, but this does not mean that

*PAUL M. Love, soil scientist, Soil Conservation Servi
. “ 3 ce, as-
sisted in the preparation of this section.

all of the soils of a given series are in the unit. To find
the names of all the soils in each unit, refer to the
“Guide to Mapping Units” located at the end of this
survey.

CAPABILITY UNIT I-1

This unit consists of nearly level soils of the Cuba
and Pope series. These soils are on bottom lands. They
are well drained and have a deep rooting zone. They
have a silt loam or fine sandy loam surface layer and
are easy to till. They have medium to high available
water capacity. Permeability is moderate in Cuba soils
and moderately rapid in Pope soils. Organic-matter
content is medium. The soils are very strongly acid.
The Pope soils are gravelly in some areas. Response of
crops to lime and fertilizer is good. The hazard of flood-
ing is slight. Flooding occurs mostly late in winter' or
early in spring.

The soils in this unit are well suited to all of the
crops and pasture and hay plants common in the area.
Examples of crops that grow well are corn, tobacco,
and grasses and legumes such as Kentucky bluegrass,
Kentucky 31 fescue, orchardgrass, alfalfa, red clover,
Ladino clover, and annual lespedezas. Small grain
planted in fall is subject to damage by overflow. These
soils are also suited to trees and to other less intensive
uses.

The general principles of good management that con-
cern fertilization, maintenance of organic-matter content,
and tillage practices are important in keeping these soils
productive. Under high-level management row crops can
be grown year after year.

CAPABILITY UNIT I-2

This unit consists of nearly level soils of the Chavies
and Whitley series. These soils are on low stream ter-
races. They are well drained and have a deep rooting
zone. They have a surface layer of silt loam or fine
sandy loam and are easily tilled. They have high avail-
able ‘water capacity. Permeability is moderate in Whit-
ley soils and moderately rapid in Chavies soils. Organie-
matter content is medium. Reaction is very strongly
acid. Response of crops to lime and fertilizer is good.
The hazard of flooding is slight. Flooding is infrequent
and occurs mostly late in winter and early in spring.

The soils in this unit are well suited to all row crops
and pasture and hay plants common in the area. Exam-
ples of crops that grow well are corn, tobacco, small
grain, and grasses and legumes such as Kentucky blue-
grass, Kentucky 31 fescue, orchardgrass, alfalfa, red:
clover, Ladino clover, and annual lespedezas. These soils-
are also suited to trees and to other less intensive uses.

The general principles of good management that con-
cern fertilization, maintenance of organic-matter content,
and tillage practices are important in keeping these soils
productive. Under high-level management row crops
can be grown year after year.

CAPABILITY UNIT Ile-1

This unit consists of gently sloping soils of the
Allegheny, Muse, and Whitley series. These soils are on
stream terraces, toe slopes, and alluvial fans. They are
well drained and have a deep rooting zone. They have
a surface layer of silt loam or loam and are easy to till.
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They have high available water capacity and moderate
or moderately slow permeability. Organic-matter content
is low to medium. Reaction is very strongly acid. Re-
sponse of crops to lime and fertilizer is good. If these
soils are cultivated, the hazard of erosion is moderate.

The soils in this unit are well suited to all of the row
crops and pasture and hay plants common in the area.
Examples of crops that grow well are corn, tobacco,
small grain, and grasses and legumes such as Kentucky
31 fescue, orchardgrass, alfalfa, red clover, Ladino
clover, annual lespedezas, and sericea lespedeza. These
soils are also suited to trees and to other less intensive
uses.

A suitable cropping system and erosion-control prac-
tices help to slow surface runoff and control erosion. It
is important that pasture management include con-
trolled grazing, fertilization, and other practices that
assure vigorous pasture plants.

CAPABILITY UNIT Ile-2

This unit consists of gently sloping soils of the
Monongahela and Tilsit series. These soils are on up-
lands and stream terraces. They are moderately well
drained and have a fragipan at a depth of about 21 to
24 inches, which restricts root growth. The surface
layer is silt loam or fine sandy loam and is easy to till.
These soils have medium available water capacity and
slow permeability. Organic-matter ‘content is low. Re-
action is very strongly acid. Response of crops to lime
and fertilizer is good. A seasonal high water table is at
a depth of 114 to 2 feet. If these soils are cultivated, the
hazard of erosion is moderate.

The soils in this unit are suited to most of the row
crops and pasture and hay plants common to the area.
Alfalfa tends to die out after 2 or 3 years. Tobacco is
sometimes damaged by excess water in the rooting zone,
which is caused by the slow permeability of the fragi-
pan. Corn and small grain grow well. Suitable grasses
and legumes are Kentucky 31 fescue, orchardgrass, red
clover, Ladino clover, annual lespedezas, and sericea
lespedeza. These soils are also suited to trees and to
other less intensive uses.

A suitable cropping system and erosion control prac-
tices are needed to slow surface runoff and control ero-
sion. It is important that pasture management include
controlled grazing, fertilization, and other practices
that assure vigorous pasture plants (fig. 11).

CAPABILITY UNIT Ile-3

This unit consists of gently sloping soils of the Cran-
ston, Renox, and Rigley series. These soils are on allu-
vial fans and toe slopes. They are well drained and have
a deep rooting zone. The surface layer is gravelly silt
loam and gravelly fine sandy loam. These soils are some-
what difficult to till, because they contain gravel. These
soils have medium to high available water capacity and
moderate to moderately rapid permeability. Organic-
matter content is low to high. Reaction is very strongly
acid to neutral. Response of crops to fertilizer is good.
Lime is not generally needed on the Renox soil. The
hazard of erosion is moderate if these soils are used for
cultivated crops.

The soils in this unit are suited to most commonly
grown row crops and to hay and pasture plants. Exam-

Figure 11.—Pasture on a Tilsit silt loam.
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ples of plants that grow well are corn, tobacco, small
grain, and grasses and legumes, includinig orchardgrass,
Kentucky 81 fescue, timothy, alfalfa, red clover, Ladino
clover, sericea lespedeza, and annual lespedezas. These
soils are also suited to trees and to other less intensive
uses.

If these soils are cultivated, a cropping system and
other management practices are needed to slow runoff
and control erosion. It is important that' pasture man-
agement provide a good plant cover.

CAPABILITY UNIT IIw-1

This unit consists of nearly level soils of the Stendal
series. These soils are on flood plains. They are deep and
are somewhat poorly drained. They have a surface
layer of silt loam or fine sandy loam, and they are easy
to till. These -soils have high available water capacity
and moderate or moderately rapid permeability. The
effective depth for root growth 1s restricted by a sea-
sonal high water table if these soils are not adequately
drained. Organic-matter content is low. Reaction 1is
very strongly acid to neutral. The seasonal high water
table is at a depth of 14 to 114 feet. Flooding is a haz-
ard, but it occurs mostly late in winter and early in
spring.

If these soils are adequately drained, tobacco and
corn grow well year after year. Pasture and hay crops
that withstand wetness, such as Kentucky 31 fescue,
redtop, red clover, alsike clover, Ladino clover, Kobe
lespedeza, and reed canarygrass, also grow well. These
soils are also suited to trees and to other less intensive
uses.

In addition to drainage, the gemeral principles of
management that concern fertilization, maintenance of
organic-matter content, and tillage are important in keep-
ing these soils productive.

CAPABILITY UNIT IIw-2

This unit consists of nearly level to gently sloping
soils of the Cotaco and Morehead series. These soils are
on broad, low terraces and alluvial fans. They are
somewhat poorly drained to moderately well drained.
The effective depth of root growth is restricted by the
seasonal high water table for appreciable periods unless
adequate drainage is provided. These soils have a sur-
face layer of fine sandy loam or silt loam and are easy
to till. They have high available water capacity and
moderate permeability. Organic-matter content is low.
Reaction is very strongly acid or neutral. Response of
crops to fertilizer is good if the soils are adequately
drained. The seasonal high water table is at a depth of
1 to 2 feet, and flooding is a slight hazard in some areas.
The hazard of erosion is slight to moderate if these soils
are used for cultivated crops.

If these soils are adequately drained, they are suited
to tobacco, corn, and small grain. Pasture and hay
plants that withstand wetness grow well on these soils.
Among these plants are Kentucky 81 fescue, redtop, red
clover, Ladino clover, alsike clover, Kobe lespedeza, and
reed canarygrass. These soils are also suited to trees and
to other less intensive uses.

If the gently sloping soils of this unit are cultivated,
a cropping system and other management practices are

needed to slow runoff and control erosion. Except for
the need for artificial drainage if the soils are culti-
vated, the general principles of management that con-
cern fertilization, maintenance of organic matter, and
tillage are important in keeping these soils productive.

CAPABILITY UNIT IIs-1

This unit consists of nearly level soils of the Clifty
and Skidmore series. These soils are on flood plains.
They are well drained. The rooting zone is generally
restricted by a very gravelly substratum. The soils are
gravelly in the subsoil or throughout the profile. Tillage
1s somewhat difficult in areas that have a gravelly sur-
face layer. These soils have low to medium available
water capacity and moderately rapid to moderate per-
meability. They are slightly droughty to droughty.
Organic-matter content is low. Reaction is very strongly
acid to slightly acid. Response of crops to fertilizer is
fair to good. Flooding is a slight hazard and occurs
mostly in winter and early in spring. The hazard of
erosion is none to slight.

These soils are suited to most commonly grown row
crops and hay and pasture plants. Corn and tobacco can
be grown year after year. Some hay and pasture plants
that are suited to the soils in this unit are orchardgrass,
Kentucky 381 fescue, timothy, alfalfa, red clover, annual
lespedezas, and sericea lespedeza. Small grain planted
in the fall may be damaged by flooding. These soils are
also suited to trees and to other less intensive uses. The
main limitation of these soils is the high gravel content
and the resulting droughtiness. :

The general principles of good management that con-
cern fertilization, maintenance of organic-matter con-
tent, and tillage are important in keeping these soils
productive.

CAPABILITY UNIT Ille-1

This unit consists of sloping soils of the Allegheny,
Muse, and Whitley series. These soils are on stream ter-
race, toe slopes, and alluvial fans. Whitley soils are also
on uplands. These soils are well drained and have a
deep rooting zone. They have high available water
capacity and moderate to moderately slow permeability.
Organic-matter content is low to medium, and reaction
is very strongly acid. Response of crops to lime and
fertilizer is good. The hazard of erosion is severe if
these soils are cultivated.

The soils in this unit are suited to all commonly
grown row crops and hay and pasture plants. Examples
of plants that grow well are corn, tobacco, small grain,
and grasses and legumes, such as Kentucky 31 fescue,
orchardgrass, alfalfa, timothy, red clover, Ladino clover,
sericea lespedea, and annual lespedezas. These soils are
also suited to trees and to other less intensive uses.

If these soils are cultivated, a cropping system and
other management practices are needed to slow runoff
and control erosion. It is important that pasture man-
agement include controlled grazing, fertilization, and
other practices that assure vigorous pasture plants.

CAPABILITY UNIT Ille-2
Latham silt loam, 6 to 12 percent slopes, is the only
soil in this unit. This soil is on uplands. It is moderately
well drained and has a moderately deep rooting zone.
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The surface layer is silt loam. This soil has medium
available water capacity and slow permeability. Or-
ganic-matter content is low. Reaction is very strongly
acid. The hazard of erosion is severe if this soil is culti-
vated. _

This soil is suited to most of the row crops and pas-
ture and hay plants that are common in the area, but
corn, tobacco, and alfalfa grow well only under a high
level of management. Some grasses and legumes that
are suited to this soil are Kentucky 31 fescue, red clover,
annual lespedezas, and sericea lespedeza.

If this soil is cultivated, a cropping system and other
management practices are needed to slow runoff and
control erosion. It is important that pasture manage-
ment include controlled grazing, fertilization, and other
practices that assure vigorous pasture plants.

CAPABILITY UNIT IIle-3

Tilsit silt loam, 6 to 12 percent slopes, is the only soil
in this unit. This soil is mostly on broad ridgetops on
uplands. Tt is moderately well drained. A fragipan at
a depth of about 24 inches restricts root growth. The
surface layer is silt loam. This soil has medium avail-
able water capacity and slow permeability. Organic-
matter content is low. Reaction is very strongly acid.
Response of crops to lime and fertilizer is good. A sea-
sonal high water table is at a depth of 15 to 2 feet.
The hazard of erosion is severe if this soil is cultivated.

This soil is suited to most of the row crops and pas-
ture and hay plants that are common in the area. Al-
falfa, however, tends to die out after 2 or 3 years.
Tobacco is sometimes damaged by excess water in_ the
rooting zone, which is caused by the slow permeability
of the fragipan. Corn and small grain grow well. Suit-
able grasses and legumes are Kentucky 381 fescue, or-
chardgrass, red clover, Ladino clover, annual lespedezas,
and sericea lespedeza. This soil is also suited to trees
and to other less intensive uses.

If this soil is cultivated, a cropping system and other
management practices are needed to slow runoff and
control erosion. It is important that pasture manage-
ment include controlled grazing, fertilization, and other
practices that assure vigorous pasture plants.

CAPABILITY UNIT Iile-4

This unit consists of sloping soils of the Cranston,
Renox, and Rigley series. These soils are on_alluvial
fans and toe slopes. They are well drained and have a
deep rooting zone. The surface layer is gravelly and
ranges from silt loam to fine sandy loam. These soils are
somewhat difficult to till, because of the gravel content.
They have high to medium available water capacity
and moderate to moderately rapid permeability. Reac-
tion is very strongly acid to neutral. Response of crops
to fertilizer is good and lime generally is not needed
on the Renox soil. If soils of this unit are cultivated,
the hazard of erosion is severe.

- The soils in this unit are suited to all commonly
grown row crops and hay and pasture plants. Among
plants that grow well are corn, tobacco, small grain, and
such grasses and legumes as Kentucky 31 fescue, or-
chardgrass, alfalfa, red clover, annual lespedezas, and

sericea lespedeza. These soils are also suited to trees
and to other less intensive uses.

I these soils are cultivated, a cropping system and
other management practices are needed to slow runoff
and control erosion. It is important that pasture man-
agement include controlled grazing, fertilization, and
other practices that assure vigorous pasture plants.

CAPABILITY UNIT IIle-5

This unit consists of sloping soils of the Gilpin and
Hartsells series. These soils are on uplands. They are
well drained and have a moderately deep rooting zone.
The surface layer is silt loam or fine sandy loam. These
soils are easy to till. Hartsells soils contain more sand
throughout the profile than Gilpin soils. The soils in
this unit have medium available water capacity. Gilpin
soils have moderate permeability, and Hartsells soils
have moderately rapid permeability. Natural fertility
and organic-matter content are low. Reaction is very
strongly acid. Response of crops to lime and fertilizer
is good. The hazard of erosion is seyere if these soils
are cultivated.

These soils are suited to most commonly grown row
crops and hay and pasture plants. Small grain grows
well, but corn and tobacco do so only under a high level
of management. Some grasses and legumes that are
suited to these soils are orchardgrass, Kentucky 381 fes-
cue, timothy, red clover, annual lespedezas, and sericea
lespedeza. These soils are also suited to trees and to
other less intensive uses.

If these soils are cultivated, a cropping system and
other management practices are needed to slow runoff
and control erosion. It is important that pasture man-
agement include controlled grazing, fertilization, and
other practices that assure vigorous pasture plants.

CAPABILITY UNIT IlIw-1

Bonnie silt loam is the only soil in this unit. This
nearly level soil is on flood plains. It is deep and
poorly drained. The surface layer is silt loam. This soil
has high available water capacity, and permeability. is
moderate. Organic-matter content is low. Reaction is
very strongly acid. Response of crops to fertilizer is
good if drainage is adequate. A seasonal high water
table saturates this soil to within a few inches of the
surface unless the soil is drained artificially. This soil
is subject to flooding during the growing season, as well
as in winter and spring.

If this soil is adequately drained, corn can be grown
in the same area year after year. Tobacco and small
grain do not generally grow well on this soil. Pasture
and hay plants that withstand wetness are better suited.
These include Kentucky 31 fescue, redtop, alsike clover,
Ladino clover, Kobe lespedeza; and reed canarygrass.
This soil is also suited to trees and to other less intensive
uses.

In addition to adequate drainage, the general princi-
ples of management that concern fertilization, mainte-
nance of organic-matter content, and tillage are important
in keeping this soil productive.
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CAPABILITY UNIT IIIw-2

Johnsburg silt loam is the only soil in this unit. This
nearly level soil is on stream terraces and broad ridge-
tops. It is somewhat poorly drained, and root growth
is restricted at a depth of about 15 inches by a fragipan.
This soil has a surface layer of silt loam. It is easy to till
when it is dry enough to support farm machinery. This
soil has medium available water capacity and very slow
permeability. Organic-matter content is low. Reaction is
very strongly acid. This soil has a seasonal high water table
at a depth of 14 to 1 foot. Where this soil is on stream ter-
races, 1t is sometimes flooded. Flooding is mostly late in
winter or early in spring. If this soil is cultivated, the haz-
ard of erosion is slight.

If adequate drainage is provided, which is difficult
because of the fragipan, the soil is suited to corn and
small grain. Tobacco generally does not grow well on this
soil. This soil is better suited to pasture and hay plants
that withstand wetness, such as Kentucky 81 fescue,
redtop, alsike clover, Ladino clover, and Kobe lespedeza.
It is also suited to trees and to other less intensive uses.

The general principles of management that concern
fertilization, maintenance of organic-matter content,
and tillage are important in keeping this soil produec-
tive.

CAPABILITY UNIT IVe-1

This unit consists mostly of strongly sloping soils of
the Allegheny, Cranston, Donahue, Muse, Rigley, and
Whitley series. These soils are on toe slopes, stream ter-
races, and uplands. The soils are well drained. Donahue
soils are moderately deep, and the rest are deep. Cran-
ston and Rigley soils are somewhat difficult to till, be-
cause they are gravelly. The soils generally have high
available water capacity, but the Cranston and Donahue
soils have medium available water capacity. The soils in
this unit have moderately slow to moderately rapid
permeability. Organic-matter content is low to medium.
Reaction is very strongly acid. Response of crops to lime
and fertilizer is good. The hazard of erosion is very
severe if these soils are cultivated.

These soils are suited to most of the commonly grown
row crops. Because of the risk of damage by erosion if
cultivated, the soils are better suited to pasture and
hay, but they can be cultivated occasionally. Some of
the grasses and legumes that are suited to these soils
are Kentucky 31 fescue, orchardgrass, timothy, alfalfa,
red clover, and sericea lespedeza. These soils are also
suited to trees and to other less intensive uses.

Because of the hazard of erosion, cropping systems
and other management practices must provide adequate
control of erosion. It is important that pasture manage-
ment include controlled grazing, fertilization, and other
practices .that assure vigorous pasture plants.

CAPABILITY UNIT IVe-2

This unit consists of strongly sloping soils of the Gil-
pin and Hartsells series. These soils are on uplands.
The soils are well drained and have a moderately deep
rooting zone. The surface layer is silt loam or fine sandy
loam. Hartsells soils contain'more sand throughout the
profile than Gilpin soils. The soils have medium avail-
able water capacity. Gilpin soils have moderate perme-
ability, and Hartsells soils have moderately rapid per-

meability. Organic-matter content is low. These soils are
very strongly acid. Response of crops to lime and fer-
tilizer is good. The hazard of erosion is very severe if
these soils are cultivated.

These soils are suited to most of the commonly grown
row crops. Because of the hazard of erosion, the soils
are better suited to pasture and hay than to cultivated
crops; they can be cultivated occasionally if a high level
of management is used. Some of the grasses and le-
gumes that are suited to these soils are Kentucky 31
fescue, timothy, red clover, and sericea lespedeza. These
soils are also suited to trees and to other less intensive
uses.

Because of the hazard of erosion, cropping systems
and other management practices are needed to control
erosion. It is important that pasture management in-
clude controlled grazing, fertilization, and other prac-
tices that assure vigorous pasture plants.

CAPABILITY UNIT IVe-3

This unit consists of strongly sloping soils of the
Latham and Shelocta series. These soils are on uplands.
They are well drained or moderately well drained. The
Latham soils are moderately deep, and the Shelocta
soil is deep. The surface layer is silt loam. The Latham
soils have a clayey subsoil, and the Shelocta soil has a
loamy subsoil. The Latham soils have medium available
water capacity, and the Shelocta soil has high available
water capacity., The Latham soils have slow permeabil-
ity, and the Shelocta soil has moderate permeability.
Organic-matter content is low. These soils are very
strongly acid. Response of crops to lime and fertilizer is
good. The hazard of erosion is very severe if these soils
are cultivated.

These soils are suited to most commonly grown row
crops. Corn, tobacco, and "alfalfa do well only under a
high level of management. Because of the risk of dam-
age by erosion if these soils are cultivated, these soils
are better suited to pasture and hay than to row crops;
however, they can be cultivated occasionally. Some of the
grasses and legumes that are suited to these soils are Ken-
tucky 31 fescue, red clover, and sericea lespedeza. These
soils are also suited to trees and other less intensive uses.

Because of the hazard of erosion, cropping systems
and other management practices are needed to control
erosion. It is important that pasture management in-
clude controlled grazing, fertilization, and other prac-
tices that assure vigorous pasture plants.

CAPABILITY UNIT IVw-1
Mullins silt loam is the only soil in this unit. This
nearly level soil is on stream terraces and broad ridge-
tops. It is poorly drained, and root growth is restricted
at a depth of about 16 inches by a fragipan. This soil
has a surface layer of silt loam. It has medium avail-
able water capacity and very slow permeability. Or-
ganic-matter content is low. Reaction is very strongly
acid. A seasonal high water table is above a depth of 14
foot. On stream terraces this soil sometimes is flooded,
mostly late in winter and early in spring.
The seasonal high water table limits the use of this
soil for cultivated crops. This soil is suited to pasture
and hay plants that withstand wetness, including Ken-
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tucky 81 fescue, redtop, alsike clover, Ladino clover,
and Kobe lespedeza. This soil is also suited to trees and
to other less intensive uses.

In addition to-artificial drainage, the general prin-
ciples of management that apply to fertilization, main-
tenance of organic-matter content, and tillage are impor-
tant in keeping this soil productive.

CAPABILITY UNIT Vie-1

This unit consists of moderately steep soils of the
Cranston and Rigley series. These soil are on side slopes’
and toe slopes on uplands. They are well drained and
have a deep rooting zone. The surface layer is gravelly
silt loam or gravelly fine sandy loam. These soils have
medium to high available water capacity and mod-
erately rapid permeability. Organic-matter content is
low. Reaction is very strongly acid. Response of plants
to fertilizer and lime is good.

These soils are not suited to cultivation, because the
risk of erosion is too great. They are, however, suited
to most commonly grown hay and pasture plants. Some
of the grasses and legumes suited to these 'soils are
Kentucky 31 fescue, orchardgrass, timothy, redtop, and
sericea lespedeza. These soils are well suited to trees
and to other less intensive uses.

It is important to keep a good plant cover on these
soils. Grass and legume mixtures should be selected that
require renovation least frequently. Periods of rest from
grazing are needed to allow pasture plants to recover.

CAPABILITY UNIT VIe-2

This unit consists of moderately steep soils of the
Latham, Muse, and Shelocta series. These soils are on
uplands and colluvial side slopes. The soils are well
drained or moderately well drained. Muse and Shelocta
soils have a deep rooting zone, and Latham soils have
a moderately deep rooting zone. The soils in this unit
have a surface layer of silt loam. Muse and Shelocta
soils have high available water capacity, and Latham
soils have medium available water capacity. Permeabil-
ity is slow to moderate. Organic-matter content is low.
Reaction is very strongly acid. Response of plants to
lime and fertilizer is good.

These soils are not suited to cultivation, because the
hazard of erosion is too severe. They are suited to pas-
ture, and some of the better suited grasses and legumes are
Kentucky 31 fescue and sericea lespedeza. These soils
are also suited to trees and to other less intensive uses.

Good plant cover on these soils is important to slow
runoff and control erosion. Periods of rest from grazing
are needed to allow pasture plants to regrow.

CAPABILITY UNIT VIs-1

This unit consists of sloping to strongly sloping soils
of the Donahue, Ramsey, and Steinsburg series. These
soils are on uplands. The Donahue and Steinsburg soils
are well drained, and the Ramsey soil is somewhat ex-
cessively drained. The Donahue and Steinsburg soils
have a moderately deep rvooting zone, and the Ramsey
soil has a shallow rooting zone. The soils in this unit
are rocky. The Ramsey and Steinsburg soils have a
loamy subsoil, and the Donahue soil has a clayey sub-
soil. The Ramsey and Steinsburg soils have low to very
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low available water capacity, and the Donahue soil has
medium available water capacity. The Ramey soil has
rapid permeability, the Steinsburg soil has moderately
rapid permeability, and the Donahue soil has moderately
slow permeability. Organic-matter content is low. Re-
action is very strongly acid in the Steinsburg and Ram-
sey soils and medium acid in the Donahue soil.

These soils are not suited to cultivation, because rock
outcrops are on the surface. The soils are better suited
to pasture than to most other uses, but some areas can be
used for hay if rocks do not prevent this. Suitable plants
are Kentucky 31 fescue and sericea lespedeza. These soils
are also suited to trees and to other less intensive uses.

It is important to keep a good plant cover on these
soils. Grass and legume mixtures should be selected that
require renovation least frequently. Periods of rest from
grazing are nceded to allow pasture plants to regrow.

CAPABILITY UNIT VIIe-1

This unit consists of steep to very steep soils of the
Berks, Cranston, Latham, and Shelocta series.” These
soils are on uplands and colluvial side slopes. The soils
are well drained or moderately well drained. The Cran-
ston and Shelocta soils have a deep rooting zone, and
the Berks and Latham soils have a moderately dee
rooting zone. The soils in this unit have low to hig
available water capacity and slow to moderately rapid

ermeability. Organic-matter content is low. Reaction
1s very strongly acid.

These soils are not suited to cultivation, because they
are too steep and because the hazard of erosion is too
severe. Most areas are too steep for the use of modern
machinery. Woodland and wildlife habitat are suitable
uses. Pasture stands are difficult to establish and main-
tain, and the renovation of pasture is difficult because
of the problems in using farm machinery on the steep
slopes. If the soils are used for pasture, grasses and
legumes should be selected that produce a good plant
cover and require renovation least frequently.

CAPABILITY UNIT VIIs-1

This unit consists of moderately steep to very steep
soils of the Brookside, Donahue, Muse, Ramsey, Rigley,
Steinsburg, and Trappist series. These soils are on up-
lands and colluvial slopes, The Ramsey soil is somewhat
excessively drained, and the rest are well drained. The
Brookside, Muse, and Rigley soils are deep; the Dona-
hue, Trappist, and Steinsburg soils are moderately deep;
and the Ramsey soil is shallow.

These soils are too stony or rocky and too steep to be
cultivated. Some of the moderately steep soils are suited
to pasture, but mowing and renovation are difficult be-
cause of the stones and rock outcrops on the surface and
because of the steepness. This unit is better suited to
woodland and wildlife habitat than to most other uses.
Most of the acreage is wooded.

Estimated yields

The estimated average yields for the most common
crops grown under two levels of management are given
in table 3. Yields obtained under a medium level of
management are in columns A, and yields under a high
level of management are in columns B.
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Yields given are averages that may be expected over
a period of several years. Yields for any one year may
be adversely affected by extremes of weather, insects,
disease, or some other factor or may be high because
of a favorable combination of factors.

Comparison of yields in columns A and columns B
show increases that can be expectéd as a result of im-
proved management. No yields under a medium level
of management are given for tobacco, because. a high
level of management 1s almost always used for that crop.

A high level of management requires (1) using
adapted recommended varleties; (2) seeding at the
proper rate, inoculating legumes, planting at the. proper
time, and harvesting efficiently; (3) controlling weeds,
insects, and plant disease; (4) applying fertilizer at a
rate equal to or above the current recommendations of
the University of Kentucky Agricultural Experiment
Station, or equal to or above the need shown by prop-
erly interpreted soil tests; (5) using enough lime; (6)
draining naturally wet soils wherever feasible; (7)
using cropping systems that control erosion and main-
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tain soil structure, tilth, and organic-matter content;
(8) controlling erosion' by such practices as minimum
tillage, interseeding of winter crops in row crops, con-
tour tillage, terracing, contour stripcropping, and sod-
ding of waterways; (9) using cover crops, crop resi-
due, or both, to increase the supply of organic matter
and to control erosion; (10) using all applicable pas-
ture-management practices; and (11) using other prac-
tices that may be suggested by representatives of the
Soil Conservation Service and the Agricultural Exten-
sion Service in these counties.

A high level of management is not considered to be
the maximum level. Rather, it is one that many farmers
will find practical to reach. This level is also one that
results in the highest sustained production that is eco-
nomically feasible. . .

A medium level of management requires fertilization,
treatment, and other management practices that are
generally considered to be the minimum necessary to
keep the soil from deteriorating and to produce crops
that yield a profit.

TaBLE 3.—Estimated yields per acre of the principal crops under two levels of management

[Yields in columns A are those expected under a medium level of management; those in columns B under a high level of management.

Dashes indicate that the soil is considered unsuitable for

the crop or the crop is not commonly grown on the soil]

Hay
Lespedeza
Corn Tobacco| Wheat (Korean or Pasture 2
Soil Alfalfa and | Red clover Kobe)
grass and grass !
A B B A| B A B A B A B A B
Cow- Cow-
acre- acre-
Bu Bu Lbs Bu | Bu Tons Tons Tons Tons Tons Tons days 3 days 3
Allegheny loam, 2 to 6 percent slopes______ 70 100 2,900 | 25 | 40 3.0 4.1 1.7 2.8 1.0 1.8 150 230
Allegheny loam, 6 to 12 percent slopes_____ 60 90 2,500 | 20 | 40 3.0 4.0 1.7 2.8 .8 1.6 145 230
Allegheny loam, 12 to 20 percent slopes____| 45 751 2,250 | 15130 25| 35 LO| 2.0 |______[___.. 125 200
Berks silt loam, 40 to 70 percent slopes_ - __|_.____|_.____|________ SR (RSN PRUUSURPUNNY URRPUN IRNPRUOI INPUPRIPN SNSORPIOU INOUPIN PSRN A
Bonnie silt loam. _______________________|._____ 85 | . SN SRR (EOOIPI FNURION I 2.0 1.0} 2.0 125 200
Brookside stony silt loam, 80 to 60 percent
slopes. oo JEURURE DRSS FRVURSIDONN IR SNSRI ARPINEPIONN SUNORPIPN PPRSIUNIU PRI S
Chavies fine sandy loam, acid variant, 0 to
6 percent slopes_______________________ 80 | 115 3,000 {30 (45| 35| 45| 20| 2.9, 1.2 20| 180 260
Clifty silt loam._._______________.___.____. 55 85 2,400 | 20 | 30 2.5 3.5 1.3 2.2 .7 1.5 125 200
Cotaco fine sandy loam, neutral variant, 2
to 6 percent slopes__.._________________ 70 | 100 | 2,400 | 20 |.85 |_o_._.|-___._ L5 26| 1.0| 2.0 135 220
Cranston gravelly silt loam, 2 to 6 percent }
slopes._ .. 65 95| 2,800 (25|40 | 30| 40| 15| 28| 1.0| 18| 150 230
Cranston gravelly silt loam, 6 to 12 percent
C slopes. - .. 55 85 2,500 | 20 | 35 2.5 3.5 1.5 2.4 .8 1.6 120 200
ranston gravelly silt loam, 12 to 20 per-
cont Slopes. <o e SR P a0 ol 15/30 | 20| 35| 10| 20| ____|____. 115 | 200
Cranston gravelly silt loam, 20 to 30 per-
cent slopes- - - SRR (FURUUN (ESRPES AU SRS IR SR P 100 170
Cranston gravelly silt loam, 30 to 60 per-
cent slopes._ - - _ o JENURNE DRSNS IRURDISIDIPN SEDNPRN FUNUION ISR IRIPIVIDS UNNIPIUUN SNUIPIP PRI
Cuba silt loam__ .. ____________________ 85 120 3,200 | 35 | 50 40 50 2.0 3.2 1.3 2.3 200 285
Donahue rocky sandy loam, 6 to 20 percent
slopes._. . |ecem|ei el SRR SR RSSO USRS USSRSUURN PUURUNN ORI I 110 180
Donahue rocky sandy loam, 20 to 40 per-
cent slopes__ - _________ | JEURPUINS FEUURN [RSUUSURPRN SRURORURPRN IRPUSNRSR [NPUSUPRUUPUY SRORURPU [RPUPRRRUN PRPUPOIPN R
Gilpin silt loam, 6 to 12 percent slopes_____ 50 80| 2,100 |20 35| 20| 3.5 1.1 2.1 .8 1.5 125 200
I(irilpin ﬁiltﬁloam, h2 to 20 percent slopes.___| 35 60 | 1,500 |____|____|-____. 30| LO0| 20 |ccooofamaooe 100 170
artsells fine sandy loam, 6 to 12 percent :
slopes____._____ }j _____ SR p_ ______ 50 85 2,200/20 35| 25| 385 Lo| 20 .7 1.5 100 200
Hartsells fine sandy loam, 12 to 20 percent -
slopes.________ . _._____ 35 65| 1,500 {15 (25| 2.0 3.0 L8| L8 |- 90 170
Johnsburg silt loam______________________ 40 80! 1,500 1 15|25 |______|._... 1.0 L8! 1.3)] 201! 125 200
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TaBLE 3. —FEstimated yields per acre of the principal crops under two levels of management—Continued
Hay
Lespedeza
Corn Tobacco| Wheat (Korean or Pasture 2
Soil Alfalfa and | Red clover Kobe)
grass and grass !
A B B A B A B A B A B A B
Cow- Cow-
acre- acre-
Bu Bu Lbs Bu | Bu Tons Tons Tons Tons Tons Tons days 8 days ?
Latham silt loam, 6 to 12 percent slopes___- 45 80 2,200 | 20 | 30 |-__.___ 3.0 1.3 2.3 8 1. 100 170
Latham silt loam, 12 to 20 percent slopes... 35 65 2,100 { 15 | 25 |-—_-__ 2.5 2.0 | _ 80 150
Latham silt loam, 20 to 30 percent slopes___{______| _____|--—----- [ (PR U FEUUREPUNNNN (EPUUUURONUN (U (SPUPIPISUPEN JEUpUp 60 130
Latham-Shelocta silt loams, 12 to 20 per-
cent SlOPes - - - - o oo a o 40 70 | 2,100 |_.__| 30 {...__. 3.0 [o-.-__ 2.0 |oooo|oaooa 80 150
Latham-Shelocta silt loams, 20 to 30 per-
cent slopes_ .« o oo BRSNS (RSP ISR FRUpuppp RN RN (SRR INUEPSUEPRNE PUPDIPUR RVEROUP (RUPRO PSOUpE 65 130
Latham-Shelocta silt loams, 30 to 50 per-
cent SloPes _ - - oo RN FUURUS PEUUDEPUUUNY SRR NN DUPIDIN NP [UUPIUPIE [RpIIpR U
Monongahela fine sandy loam, 2 to 6 per-
cent SIOPes . — - oo 55 90| 2,500| 20/ 40| 2.0 3.0 1.7 2.6 1.0 1.7 125 200
Morehead silt loam__ . __.._l_ 70 100 | 2,400 | 20| 35 |- _|------ 1.4 2.6 1.2 2.1 175 235
Mullins silt loam - _ . (3]0 —— JRNDRNN (GO PSUPIVUPIES FPIIDIPN (Sp 2.0 | _____ 1.5 100 170
Muse silt loam, 2 to 6 percent slopes__.____ 65 100 2,700 | 25 | 45 30| 40 1.8 2.8 1.0 20 150 230
Muse silt loam, 6 to 12 percent slopes______ 60 90 2,600 | 25 | 40 30| 40 1.8 2.8 1.0 1.9 140 230
Muse silt loam, 12 to 20 percent slopes...__ 45 70 2,200 | 20 | 35 2.0 3.5 1.4 2.4 | aooo_ ~| 100 200
Muse silt loam, 20 to 30 percent slopes____.| | __|e--o---- [N PRV VRPNV FUDRURPUON) [RPNRUSY NN SN U 80 160
Muse-Trappist stony silt loams, 30 to 60
percent S10pes. - - - oo e oo [N U (S FENIRUUPN FESDUO SUSPSOUN PRI SRy [P PR
Pope fine sandy loam . .- 80 110 3,000 | 30 | 45 3.5 4.5 1.8 3.0 1.2 2.2 175 250
Pope gravelly fine sandy loam. .. ______-. 65 95 2,700 | 25 | 40 30| 40 1.5 2.8 1.O| 2.0 150 230
Renox gravelly fine sandy loam, 2'to 6 per-
cent SlOPeS. . - - - oo oo cceaoo oo 75 105 | 2,900 30| 45| 3.5 45| 20 3.0 1.2 20 170 250
Renox gravelly fine sandy loam, 6 to 15 per-
cent 8loPes o oo e e —mmmmeeo 70 95| 2,700 | 25 40| 3.0 | 4.0 1.8 | 2.8 1.0| L8 150 230
Rigley gravelly fine sandy loam, 2 to 6 per-
cent slopes_ — - - oo 70 100 | 2,900 | 25| 40| 3.0 | 4.1 1.7 2.8 .0} L8 150 230
Rigley gravelly fine sandy loam, 6 to 12 per-
cent SlOPes._ - - oo cocomemm e 65 90 | 2,500 |20 (35| 30| 4.0 1.5 2.8 .8 1.6 145 230
Rigley gravelly fine sandy loam, 12 to 20
percent slopes_.. - _____.-.. 50 80 2,000 | 15| 30 2.5 3.5 1.0 2.8 |ccoa|eaeao 125 200
Rigley gravelly fine sandy loam, 20 to 30 :
percent SloPes_ - - oo oo ||| SR IRV IEURORRY FRUURRPUSY (EUPSU [NUUpRP PSR U 100 175
Rigley stony fine sandy loam, 30 to 60
percent Slopes_ -« oo o] SRR RO FEUEVRUN UURORPUIN FRURPRPUPY FPUEUR [PPSR PR SIS RS
Rigley-Donahue complex, 6 to 20 percent
SlOPES e e md e oo m e e mmmec e 45 75| 2,000 {.___| 30| 2.5| 3.5 L0 | 2.2 |ocooo|oaaae 100 115
Rigley-Donahue complex, 20 to 30 percent
[ o U s [ S PR AU [RURURR (SRS SUUIOUPUEN (U (EUUPIPUNS (RSP PSR 55 115
Rigley-Donahue complex, 30 to 60 percent
3 1 TRt P RS PR SR RO IEURUUORRN (SRR FRVUPIPSR FRSRORp RPSUR [Spupspup PSR SR
Skidmore gravelly fine sandy loam.._.._._.__ 60 90 2,500 | 20 | 30 2.5 3.5 1.5 2.5 8 1.6 125 200
Steinsburg-Ramsey rocky sandy loams, 6
to 20 percent slopes__ ool SO (RS DEURRRUO (EPSSEUIPINS FOUPIOIDIN (RPN PRI R 65 125
Steinsburg-Ramsey rocky sandy loams, 20
to 40 percent slopes_ oo oo eeoeo oo JRUSURUR FEURUUR [SUUUUORUON [N, SRR, FRRUREp EpUSRpN ISy NSy 100
Stendal silt loam ... __ - _________._ 65 100 2,400 [____| 35 |- |--o--- 1.8 2.8 1.0 2.0 175 235
Stendal fine sandy loam, neutral variant._ . . 65 100 2,300 |._._| 35 |ococco|ocnann 1.5 2.8 1.2 2.0 170 225
Strip MiNes. oo oo mo o ommmmcmmmce oo m oo JROUUUN) DR DEUUNUUIONY (RNDRNIN FEOISRIR, PRSP FOUSIoUyN IR PP R
Tilsit silt loam, 2 to 6 percent slopes____._. 60 90 | 2,500 20140 2.0| 3.0 1.7 2.6 1.0 1.7 125 200
Tilsit silt loam, 6 to 12 percent slopes....__. 50 80 2,200 | 18 | 35 |__.__.. 2.5 1.6 2.3 1.0 1.6 110 190
Whitley silt loam, 6 to 12 percent slopes___. 60 90 2,400 | 25 | 40 2.7 4.0 1.7 2.8 1.0 1. 8 135 230
Whitley silt loam, 12 to 20 percent slopes.__ 40 70 | 2,000 [ 15 | 30 20| 3.5 1.2 2.3 |commcc|macana 100 200
Whitley silt loam, terrace, 0 to 2 percent
Slo{)es ________________________________ 80 115 | 3,200 |3045]| 35| 50| 20| 30 1.3 20 180 285
Whitley silt loam, terrace, 2 to 6 percent
SlOPES - - o e e mm e 70 105 | 3,000 |30|45| 35| 50| 20| 30 1.3 2.0 180 285
Whitley silt loam, terrace, 6 to 12 percent
SlOPES - o - o o e 65 95| 2,500 |25 |40| 3.0| 45 1.7 28| L1 1.8 150 255

1 Yields are those expected in the second year.

? Tistimated yields are for tall fescue and a legume such as sericea 1
3 Cow-acre-days is & term used to express the carrying capacity of pasture. Ttist

espedeza.

by the number of days the pasture can be grazed during a single grazing season wit!
provides 30 days of grazing for two cows has a carrying capacity of 60 cow-acre-days.

he number of animal units carried per acre multiplied
hout damage to the pasture. An acre of pasture that
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The failure to adequately apply one or more of the
practices listed for a high level of management may
cause production to drop to an unprofitable level and

may result in some permanent damage to the soil. In-

adequate drainage or only partial application of prac-
tices that control runoff and erosion are examples of
deficiencies that relate to a medium level of manage-
ment.

Use of the Soils for Wildlife

This section contains information on the types of
wildlife in Menifee and Rowan Counties and North-
western Morgan County and on the suitability of the
soils for producing the food and cover plants needed
by . this wildlife.

White-tailed deer, ruffed grouse, gray squirrel, fox
squirrel, cottontail rabbit, bobwhite quail, and wild tur-
key are the most common animals in the survey area.
Habitat for white-tailed deer and wild turkey 1s espe-
cially good in the Daniel Boone National Forest.

Successful management of wildlife on any tract of
land requires, among other factors, that food, cover, and
water be available 1n a suitable combination. Lack of
any one of these necessities, unfavorable balance be-
tween them, or inadequate distribution of them may
severely limit or cause the absence of desired wildlife
species. Information on soils provides a valuable tool
in creating, improving, or maintaining suitable food,
cover, and water for wildlife.

Most wildlife habitats are managed by planting suit-
able vegetation or by manipulating existing vegetation
so as to bring about natural establishment, increase, or
improvement of desired plants, or by combinations of
such measures. The influence of a soil on the growth of
plants is known for many species and can be inferred
for others from a knowledge about the characteristics
and behavior of the soil. In addition, water areas can be
created or natural ones improved as wildlife habitat.
Information on soils is useful for these purposes.

Soil interpretations for wildlife habitat serve a vari-
ety of purposes. They aid in selecting the more suitable
sites for various types of habitat management. They
indicate the intensity of management needed to achieve
satisfactory results. They also show why it may not be
generally feasible to manage a particular area for a
given type of wildlife.

These interpretations also may serve .in broad-scale
planning of wildlife management areas, parks, and
natural areas or in acquiring wildlife lands. By means
of map overlays, individual habitat element suitabili-
ties or groupings may be made.

The soil areas shown on the soil survey maps are
rated without regard to positional relationships with
adjoining- delineated areas. The size, shape, or location
of the outlined areas do not affect the rating. Certain
influences on habitat, such as elevation and aspect, must
be appraised onsite.

The soils in the survey area have been placed in wild-
life groups according to their suitability for the estab-
lishment or construction and management of the ele-
ments of habitat important to wildlife. Each group
contains soils that potentially will (1) produce similar

types of food and cover crops with similar treatment
and (2) have similar capabilities and limitations in
the establishment or construction and management of
the wildlife habitat elements. The “Guide to Mapping
Units” shows the wildlife group for each of the soils
in this survey area.

The main factors considered in placing each soil in a
wildlife group are (1) potential productivity of differ-
ent crops planted in clearings, (2) production of differ-
ent types of food and cover plants that commonly are
established by natural processes, and (3) the potential
suitability of the soils for different kinds of wildlife.

In table 4, the soils in the survey area are rated for
their relative suitability for the creation, improvement,
or maintenance of seven elements of wildlife habitat and
for three main kinds of wildlife. These ratings are
based upon limitations imposed by the characteristics
or behavior of the soils. Three levels of suitability are
recognized. It also is recognized that certain conditions
render a site unsuited to a particular habitat element.
Definitive ratings in the table indicate the degree of soil
suitability for a given habitat element. They also indi-
cate the relative extent of soil limitation.

The ratings given in table 4 are well suited, suited,
poorly suited, and unsuited. A rating of well suited
means that soil limitations are negligible in the man-
agement of the designated habitat element. Generally,
the intensity of management required for the creation,
improvement, or maintenance of the habitat element is
low and satisfactory results are well assured. A rating
of suited means that soil limitations moderately affect
the management of the designated habitat element.
Fairly frequent attention and a moderate intensity of
effort are required to achieve satisfactory results. A rat-
ing of poorly suited means that soil limitations are
severe. The creation, improvement, or maintenance of
the designated habitat element is difficult, may be ex-
pensive, and requires intensive effort to attain satisfac-
tory results. A rating of unswited means that soil lim-
itations are so extreme that it is highly impractical, if
not impossible, to manage the designated habitat ele-
ment.

The seven wildlife habitat elements rated in table 4
are defined in the following paragraphs.

Grain and seed crops are grains or seed-producing
annuals planted to produce food for wildlife. Examples
are corn, sorghums, wheat, oats, millet, buckwheat, soy-
beans, and sunflowers. ‘

Grasses ‘and legumes are domestic perennial grasses
and herbaceous legumes that are established by planting
and that furnish wildlife food and cover. Examples are
fescue, bromegrass, bluegrass, timothy, redtop, orchard-
grass, reed canarygrass, clover, trefoil, alfalfa, and
panicgrasses.

Wild herbaceous upland plants are native or intro-
duced perennial grasses and forbs (weeds) that provide
food and cover, principally to upland wildlife, and that
are established mainly by natural processes. Examples
are bluestem, indiangrass, wheatgrass, wild ryegrass,
oatgrass, pokeweed, strawberries, lespedeza, beggard-
weed, wild beans, nightshade, goldenrod, and dandelion.

Hardwood woody plants are nonconiferous trees,
shrubs, and woody vines that produce friuts, nuts, buds,
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TaBLE 4.—Suitability of the soils for
[Strip mines (Sx)

Wildlife habitat elements
Wildlife groups and map symbols
Grain Grasses Wild
and and herbaceous
seed crops legumes upland plants

Group 1: Gently sloping and sloping, moderately well drained to well drained | Suited__.____._. Well suited. ___. Well suited. .- _.
soils on fans, terraces, and ridgetops.

AIB, AIC, CrB, CrC, GIC, HaC, LaC, MoB, MsB, MsC, ReB, ReC, RgB,
RgC, TIB, TIC, WhC, WtB, WtC.

Group 2: Strongly sloping, dominantly well drained goils on toe slopes and | Poorly suited.__.| Suited-______-_ Well suited_____
ridgetops.

EID, CrD,GID, HaD, LaD, LsD, MsD, RgD, RoD, WhD.

Group 3: Moderately steep to very steep, dominantly well drained soils on | Unsuited____.__ Suited to poorly | Wellsuited__...
mountainsides. suited.

BrF, CrE, CrF, LaE, LsE, LsF, MsE, MtF, RgE, RIF, RoE, RoF.

Group 4: Dominantly sloping to steep, well-drained, rocky soils and shallow, | Poorly suited to Suited to poorly | Suited to poorly
somewhat excessively drained and well-drained, moderately deep soils on unsuited. suited. suited.
mountainsides.

BeF, SrD, SrF.

Group 5: Dominantly strongly sloping to steep, well-drained, rocky soils on | Unsuited..__._- Poorly suited....| Wellsuited. . .__

upper slopes.
DoD, DoF

Group 6: Nearly level, poorly drained soils on flood plains and terraces. These | Poorly suited.._| Suited__._..___ Suited___.-_.--.

soils are subject to flooding in most places.
Bo, Mr.

Group 7: Nearly level to gently sloping, somewhat poorly drained to moder- | Suited.___.____ Suited.. .- ... Well suited_ __ ..
ately well drained soils on fans, low terraces, and flood plains. These soils are
subject to flooding in some areas.

CoB, Jo, Mp, St, Sv.
Group 8: Nearly level, well-drained soils on flood plains and low terraces_...__ Well suited_____ Well suited__.._ Well suited. .. -
ChB, Ck, Cu, Po, Pp, Sd, WtA.

catkins, twigs (browse), or foliage used extensively
as food by wildlife and that commonly are established
by natural processes but also may be planted. Examples
are oak, beech, cherry, hawthorn, dogwood, viburnum,
maple, birch, poplar, grapes, honeysuckle, blueberry,
briers, greenbriers, autumn-olive, and multiflora rose.

Coniferous woody plants are cone-bearing trees and
shrubs that are important to wildlife mainly as cover
but that also may furnish food in the form of browse,
seeds, or fruitlike cones. Plants commonly are estab-
lished by natural processes, but they also can be planted.
Examples of such plant species are pine, hemlock, and
redcedar.

There is a considerable evidence that, under situations
of slow growth and delayed canopy closure, coniferous
habitats harbor larger numbers and varieties of wildlife
than under opposite growth conditions. Soil properties
that tend to promote a rapid growth rate and canopy
closure are therefore classed as limitations to the use
and management of a soil for wildlife. In general, soil
conditions favorable to quick establishment of conifers
and their rapid growth require more intensive manage-
ment to achieve satisfactory results for long-term use
for wildlife. Soils rated as poorly suited for coniferous
woody plants may provide easy establishment and tem-
porary or short-term value for wildlife habitat.

Wetland food and cover plants are annual and peren-
nial, wild herbaceous plants on moist to wet sites, ex-
clusive of submerged or floating aquatics, that produce
food or cover that is extensively used by wetland wild-
life. Examples are smartweed, wild millet, bulrush,
spike sedge, rushes, sedges, burreeds, wildrice, rice cut-
grass, mannagrass, and cattails.

Shallow water developments are impoundments or
excavations for control of water, generally not more
than 6 feet deep. Examples are low dikes and levees,
shallow dugouts, level ditches, and devices for water-
level control in marshy drainageways or channels.

The kinds of wildlife rated in table 4 are briefly de-
scribed in the following paragraphs.

Open-land wildlife includes quail, meadowlark, field
sparrow, dove, cottontail rabbit, red fox, and wood-
chuck. These birds and mammals normally make their
home in areas of cropland, pasture, meadow, and lawns
and in areas overgrown by grasses, herbs, and shrubs.

Woodland wildlife includes ruffed grouse, woodcock,
thrush, vireo, scarlet tanager, gray squirrel, gray fox,
white-tailed deer, raccoon, wild turkey, and other birds
and mammals that prefer woodland. They obtain food
and cover in stands of hardwoods, coniferous trees, or
shrubs, or a mixture of these plants.
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elements of wildlife habitat and kinds of wildlife

were not rated]
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Wildlife habitat elements—Continued Kinds of wildlife
Hardwood Coniferous Wetland Shallow
woody woody food and water Open-land Woodland Wetland
palnts plants cover plants developments
Well suited_.__.___ Poorly suited_.__| Unsuited________ Unsuited- ... __ Well suited._.._. Well suited_...__ Unsuited.
Well suited.._.____ Poorly suited..._| Unsuited.____.__ Unsuited___.____ Suited_____._.__ Suited. ... ... Unsuited.
Well suited________ Poorly suited_...| Unsuited________ Unsuited. _______ Suited_ .. _______ Suited_ __ _______ Unsuited.
Suited to poorly Suited to well Unsuited_...._.__ Unsuited_...___. Suited to Suited to poorly | Unsuited.
suited. suited. unsuited. suited.
Suited__._________ Suited___.______ Unsuited______._ Unsuited________ Poorly suited.. .._{ Suited__._______ Unsuited.
Well suited to Suited__________ Suited_____..___ Suited_____..___ Suited_ . ________ | Suited--..__.___ Suited.
suited.
Well suited._._____ Poorly suited____| Poorly suited to | Suited__________ Well suited_____.| Suited____.._._. Suited.
suited.
Well suited________ Poorly suited____| Unsuited________ Unsuited_______. Well suited._____ Well suited-.____ Unsuited.

Wetland wildlife includes ducks, geese, herons, shore
birds, mink, beaver, muskrat, and other birds and mam-
mals that normally make their home in wet areas, such
as_ponds, marshes, and swamps.

Each rating under “Kinds of wildlife” in table 4 is
based on the ratings listed for the habitat elements in
the first part of the table. For open-land wildlife the
rating is based on the ratings shown for grain and seed
crops, grasses and legumes, wild herbaceous upland
plants, hardwood woody plants, and coniferous woody
plants. The rating for woodland wildlife is based on the
ratings shown for grasses and legumes, wild herbaceous
upland plants, hardwood woody plants, and coniferous
woody plants. For wetland wildlife the rating is based
on the ratings shown for wetland food and cover plants
and shallow water developments.

Engineering Uses of the Soils *

This section is useful to those who need information
about soils used as structural material or as a founda-
tion upon which structures are built. Among those who
can benefit from this section are planning commissions,

‘EMMETT M. BoLAND, civil engineer, Soil Conservation Service,
assisted in the preparation of this section.

town and city managers, land developers, engineers, con-
tractors, and farmers.

Among the properties of soils highly important in
engineering are permeability, strength, compaction char-
acteristics, soil drainage condition, shrink-swell poten-
tial, grain size, plasticity, and reaction. Also important
are depth to the water table, depth to bedrock, and soil
slope. These properties, in varying degrees and combi-
nations, affect construction and maintenance of roads,
airports, pipelines, foundations for low buildings, irri-
gation systems, ponds and small dams, and systems for
sewage disposal.

Information in this section can be helpful to those
who—

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

2. Evaluate alternative routes for roads, highways,
pipelines, and underground cables. -

3. Seek sources of gravel, sand, or clay.

4. Plan farm drainage systems, irrigation systems,

ponds, terraces, and other structures for con-

trolling water and conserving soil.

Correlate performance of structures already

built with properties of the soils on which they

are built, for the purpose of predicting per-

&
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formance of structures on the same or similar

soils in other locations.

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

equipment.

7. Develop preliminary estimates pertinent to con-

struction in a particular area.

SOIL SURVEY

Much of the information in this section is

resented

in tables. Only the data in table 5 are from the actual

laboratory tests. Estimates of soil properties significant
in engineering are given in table 6, and interpretations
of engineering properties are given in table 7. This in-

formation, along with the soil map and other parts of

addition to those given in the tables.

this publication, can be used to make interpretations in

TABLE 5.—Engineering

[Tests made by Division of Research, Kentucky Department of Highways, Lexington, in accordance

Moisture-density California
relationship ! bearing ratio 2
Depth
Soil name and location Parent material from
surface { Matimum | Optimum Un-
dry moisture | soaked | Soaked
density content
Berks silt loam: In Lbjft? Pet

On Scott Branch, 1 mile NE. of Cogswell on Forest | Acid siltstone 13-26 113 13 99 46
Service Road 16, Rowan County. (Modal profile.) residuum.

Sample No. S67Ky103-11.
Brookside stony silt loam:

Near Paragon, % mile N. of Poppin Rock Tunnel on | Shale, limestone, 24-35 103 20 17 4
State Route 519, Rowan County. (Modal profile.) and sandstone 42-60 109 18 13 5
Sample No. S67Ky103-12. colluvium.

Cranston gravelly silt loam:

Three miles north of Poppin Rock Tunnel at Paragon | Acid siltstone 23-31 115 15 56 41
on State Route 519, and 300 yards east in a ravine, colluvium. 38-50 117 14 92 31
Rowan County. (Modal profile.) Sample No.

S67Ky103-1.
Donahue sandy loam:

Three miles S. of State Route 519 on State Route | Limestone. 13-25 93 by (N P P,
1274, Rowan County. (Modal profile.) Sample No.

S67Ky103-16.
Rigley stony fine sandy loam:

About 1 mile S. of Forest Service Road 956 on Forest | Sandstone and shale 24-38 113 16 15 17
Service Road 951 and then ¥ mile E. on farm road, colluvium. 63-78 105 17 61 3
Rowan County. (Modal profile.) Sample No. S67-

Ky103-15.
Shelocta silt loam: |

About 4 miles SE. of the North Fork of the Licking | Shale and siltstone 26-36 105 20 34 6
River on State Route 1378 and then 200 yards N., colluvium over 47-84 97 25 36 3

. Morgan County. (Modal profile.) Sample No. shale residuum.

S67Ky 88-8.
Tilsit silt loam:

On State Route 801, 5% miles S. of Farmers, Rowan | Siltstone residuum. 21-35 109 18 60 12

County. (Modal profile.) Sample No: S67Ky103-10. 56-71 109 18 54 5

! Based on AASHO Designation T 99-57, Method A (1).

2 Based on methods described in “Investigation of Field and Laboratory Methods for Evaluating Subgrade Support in the Design of
Highway Flexible Pavements,” Engineering Experiment Station Bulletin 13, University of Kentucky, September, 1949.
3 Mechanical analyses according to AASHO Designation T 88-57 (). Results by this procedure frequently may differ somewhat from results
that would have been 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-size fractions are calculated on the basis of all the material, including
that coarser than 2 millimeters in diameter. In the SCS soil survey procedure, the fine material is analyzed by the pipette method and the
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This information, however, does not eliminate the
need for further investigations at sites selected for
engineering works, especially those that involve heavy
loads or that require excavations to depths greater than
those shown in the tables, generally depths greater than
6 feet. Also, inspection of sites, especially the small
ones, is needed because many delineated areas of a given
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mapping unit may contain small areas of other kinds
of soil that have strongly contrasting properties and
different suitabilities or limitations for soil engineering.
Some of the terms used in this soil survey have a
special meaning to soil scientists and a different mean-
ing to engineers. The Glossary defines many of these
terms according to their meaning in soil science.

test data
with standard procedures of the American Association of State Highway Officials (AASHO)]
Mechanical analysis 2
Classification
Spe-
Percentage passing sieve— Percentage smaller than— 4 | Liq- Plas- cific
uid ticity grav-
limit | index ity ¢
114 % % | No.4| No.10 | No. 40 | No. 200| 0.05 | 0.02 | 0.005 | 0.002
in in in 4.7 (2.0 (0.42 (0074 { mm [ mm | mm | mm AASHO Unified
mm) mm) mm) mm)
Pt
98 79 65 58 49 43 40 27 18 6 3 ) ] A-4(1) GM 2.77
100 99 96 95 92 88 71 66 59 45 42 45 20 | A-7-6(12) CL-ML 2. 72
100 96 93 91 90 86 65 57 49 39 34 39 18 | A-6(9) CL 2.75
100 95 86 80 73 63 56 45 34 16 91 (M @] “A-4(4) ML 2. 69
100 95 81 70 58 50 45 34 24 14 10 25 5| A-4(2) GM-GC 2.73
______ 100 99 99 98 96 84 80 71 50 38 60 27 | A-7-5(19) MH 2.75
99 98 97 96 90 85 57 44 37 23 18 28 12 | A-6(5) CL 2. 72
100 99 96 87 73 68 57 54 50 35 26 42 17 | A-7-6(7) CL-ML 2. 77
______ 100 99 97 90 86 80 71{ 59 35 25 36 12 | A-6(9) CL-ML 2.75
______ 100 99 98 95 92 89 83 76 62 51 55 23 | A-T7-5(16) MH 2. 81
100 99 97 94 93 92 90 74 55 34 26 O] M | A-4(8) ML 2,72
...... 100 99 99 99 98 96 76 58 29 20 U] ") | A-4(8) ML 2.7

material coarser than 2 millimeters in diameter is excluded from calculations of grain-size fractions.

table are not suitable for use in naming textural classes of soils.
* Based on material 3 inches or less in size.
¢ Based on AASHO Designation M 145-49 (1).
¢ Based on AASHO Designation T 100-60 (1).
7 Nonplastic.

The mechanical analyses used in this
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TasLE 6.—FEstimates of soil

[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
referring to other series that appear in the first column of this table.

Depth to Classification
Depth to | seasonal | Depth
Soil series and map symbols bedrock |high water| from ]
table surface USDA texture Unified AASHO
Feet Feet Inches
Allegheny: AIB, AIC, AID________.____. 6+| 0-18 | Loam_._._ . .___.._____ SM or ML A-4
18-40 | Sandy clay loam or SC or ML-CL A-4 or A-6
clay loam.
40-90 | Loam or fine sandy SM or ML A-2 or A-4
loam.
Berks: BeF o o oo 114-3 6+ 0-11 Sillt loam or shaly silt ML or GM A-4
oam.
11-32 | Shaly silt loam________ GM or GP-GM A_K’ A-1, or
-4
Bonnie: BoO- oo ecceea 6+ 10~14 0-75 | Silt loam.______.___... ML A-4
Brookside: BrFoo oo e_ 54 64| 0-7 |Siltloam_____________ ML A-4
roo ’ 7-24 | Silty clay loam___ . ... CL or MI~CL | A-6 or A-7
24-60 | Silty clay or heavy CH, CL or CL~ | A-6 or A-7
clay loam. ML
Chavies, acid variant: ChB.___._______ 6+ 144 0-34 | Fine sandy loam.___.___ SM or ML A-2 or A-4
34-65 | Sandy loam and loam._| SM or ML A-4
Clifty: CKo oo o cmc e 3156 144 0-18 | Silt loam______-______ ML or GM A-4
18-50 | Gravelly silt loam_____ GW-GM or A-1
GM
Cotaco, neutral variant: CoB__.__.._.___ 4-64- 1-2 0-13 | Fine sandy loam___.____ SM or ML A-4
13-50 | Loam or gravelly SM or ML A-4
loam.
Cranston: CrB,CrC,CrD,CrE,CrF_____ 44 6+ 0-13 | Gravelly silt loam_____ ML A-4
13-76 | Gravelly silt loam_____ GM-GC or ML | A-4
Cuba: CUe oo 4-6+4 144 0-85 | Silt loam._.____.______ ML A-4
Donahue: DoD, DoF e 32-3% 64 0-9 Sandy loam or loam___.| SM or ML A-4
9-15 | Clay loam__._________ CL A-6
15-34 | Silty clay or clay_____. CH or MH A-7
Gilpin: GIC, GID e 216-3% 6+ 0-10 | Siltloam_____________ ML A-4
10-32 | Silty clay loam or ML-CL A-4 or A-6
shaly silt loam.
Hartsells: HaC, HaD__ . ... 2-3% 6+| 0-12 | Fine sandy loam______ SM A-2 or A-4
12-26 | Sandy clay loam or SCor CL A-6
clay loam.
26-36 | Gravelly sandy loam___| SM or GM A-2 or A-1
Johnsburg: Joomocccocco oo 44+ 134 -1 0-15 | Silt loam.. .. __..._____ ML A-4
15-55 | Silt loam (fragipan)____{ ML or CL A-4 or A-6
55-75 | Silt loam__.___________ ML A-4
*Latham: LaC, LaD, LaE, LsD, LsE, 24-3% | 1% -2 0-6 | Siltloam__._.______.__ ML A-4
LsF. 6-11 | Silty clay loam________ CL A-6
For Shelocta part of LsD, LsE, and 11-36 | Siltyclay.oo - ooen CL, MH or A-7 or A-6
LsF, see Shelocta series. dL—ML
Monongahela: MoB.._ .. ... 64 1% -2 0-21 | Fine sandy loam, SM or ML A-2 or A-4
loam, or sandy clay
loam.
21-48 | Sandy clay loam or ML or CL A-4
loam (fragipan). )
48-84 | Light clay loam______. CL or ML-CL | A-4 or A-6
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properties significant in 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 than]

Coarse Percentage less than 3 inches passing sieve—
fraction Available Shrink-swell
greater Permeability water Reaction potential
than No 4 No 10 No 40 No 200 capacity
3 inches (4.7 mm) (2.0 mm) (0.42 mm) | (0.074 mm) '
Percent Inches per hour Inches per inch of sofl pH
0-5 90-100 75~100 60-95 40-75 0.6-2.0 0. 15-0. 18 4. 5-5.0 | Low.
0-5 90-100 75-100 60-95 45-80 0.6-2.0 0. 13-0. 16 4. 5-5.0 | Low.
0-5 85-100 65-100 60-95 30-55 0.6-2.0 0. 12-0. 15 4. 5-5. 0 | Low.
0-10 60-90 60-90 55-85 45-80 0. 6-6. 3 0. 12-0. 18 4.5-5.0 | Low.
10-20 25-60 20-55 15-50 10-45 2. 0-6. 3 0. 06-0. 10 4. 5-5. 0 | Low.
® 100 100 95-100 70-90 0.6-2.0 0.17-0. 21 4. 5-5. 0 | Low.
0-10 90-95 85-95 80-95 60-85 0.6-2.0 0. 18-0. 21 6. 6-7. 3 | Low.
5-10 95-100 90-95 85-90 75-90 0.20-0. 6 0.16~0. 19 6. 6~7. 3 | Moderate.
5-10 90-100 90-95 85-95 65-90 0. 20-0. 6 0. 12-0. 15 6. 6~7. 3 | Moderate to high.
(?) 100 100 70-85 30-55 2.0-6. 3 0. 13-0. 15 4. 5-5.5 | Low.
® 100 100 65-90 35-55 2. 0-6. 3 0. 12-0. 16 -4, 5-5.0 | Low.
0-5 75-95 75-95 50-90 35-80 0.6-2. 0 0. 10-0. 19 4. 5-5.0 | Low.
5-20 20-50 10-40 10-35 5-25 >6.3 0. 03-0. 06 4, 5-5. 0 | Low.
0-5 90-95 90-95 70-85 35-55 2.0-6. 3 0.13-0. 15 6.6-7. 3 | Low.
0-10 80-95 75-90 70-85 40-75 0.6-2.0 0. 11-0. 16 6.1-7. 3 | Low.
0-10 70-85 60-80 60-75 50-65 2.0-6.3 0. 12-0. 16 4, 5-5.0 | Low.
0-15 65-85 55-75 50-70 45-60 2.0-6.3 0. 09-0. 13 4.5-5.0 | Low.
@) 100 95-100 90~100 70-90 0.63-2. 0 0. 18-0. 22 4. 5-5.5 | Low.
2-10 85-95 80-90 65-75 35-65 2.0-6. 3 0. 13-0. 15 4, 5-5. 5 | Low.
2-10 90-95 90-95 85-90 70-80 0.6-2. 0 0. 15-0. 19 4, 5-5. 5 | Moderate.
0-5 95-100 95-100 80-100 65-85 0.2-0. 6 0. 10-0. 12 5. 6-7. 3 | Moderate to high.
3 85-100 80-90 70-85 60-85 0.6-2. 0 0.17-0. 20 4, 5-5.0 | Low.
0-10 70-85 65-80 60-75 55-70 0. 6-2.0 0. 12-0. 15 4. 5-5.0 | Low.
* 95-100 85-95 75-90 30-45 2.0-6. 3 0. 13-0. 15 4, 5-5.0 | Low.
® 95-100 85-95 75-90 40--60 2.0-6. 3 0. 14-0. 17 4. 5-5.0 | Low.
0-5 55-75 50-75 40-65 15-30 2.0-6. 0 0. 08-0. 10 4, 5-5.0 | Low.
® 100 100 90~-100 70-95 0.6-2.0 0. 18-0. 22 4, 5-6.5 | Low.
*® 100 100 90-100 80-95 <0. 06 0. 10-0. 15 4, 5-5. 0 | Low.
® 100 100 90-100 70-95 0.2-0. 6 0. 10-0. 15 4, 5-5.0 | Low.
) 100 95-100 90-95 70-90 0.6-2.0 0. 18-0. 21 4, 5-5.0 | Low.
Q] 100 95-100 90-95 80-90 0.6-2.0 0.16-0. 17 4, 5-5.0 | Low.
®) 95-100 90-100 85-100 80-100 0. 06-0. 2 0.11-0. 14 4, 5-5. 0 | Moderate to high.
® 100 100 70-85 30-55 2.0-6. 3 0. 13-0. 16 4. 5-6. 5 | Low.
® 100 100 80-95 55-75 0. 06-0. 20 0. 08-0. 12 4, 5-5.0 | Low.
® 100 100 80-95 60-80 0.6-2.0 0. 08-0. 12 4. 5-5.0 | Low.
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TasLE 6.—Estimates of sotl

Depth to Classification
Depth to | seasonal | Depth
Soil series and map symbols bhedrock |high water| from
table surface USDA texture Unified AASHO
Feet Feet Inches
Morehead: Mp_ oo 6 11-2 0-18 | Silt loam_ . ___..._____ ML A-4
18-70 | Silt loam_____________ ML or CL A-4 or A-6
Mullins: Mro oo 4+ 1 0-%% 0-9 Silt loam_ ______._____ ML A-4
9-16 | Silt loam____._________ CL or ML A-4 or A-6
16-48 | Silty clay loam CL-ML or ML | A-6
(fragipan).
48-60 | Silty clay loam._.______ CL A-6
*Muse: MsB, MsC, MsD, MsE, MtF___ 5+ 6+ 0-5 | Siltloam_________..._ ML A-4
For Trappist part of MtF, see Trappist 5-11 | Silty clay loam________ CL A-6 or A-7
series. 11-62 |' Silty clay or clay-.___ .. CL or MH A-7
Pope: Po, PP oo 44 144 0-85 [ Fine sandy loam______ SM or GM A-2 or A-4
RAMSEY —  w o oo e oo 3 1-1%4 6+| 0-14 | Sandy loam____...____. SM A-2 or A-4
Mapped only with Steinsburg soils.
Renox: ReB, ReCoo oo 5+ 6+ 0-14 Gliavelly fine sandy SM or ML A-4
oam.
14-38 | Gravelly clay loam____ Mlé, gr GM- A-4
38-65 | Gravelly loam.________ ML, GM or A-4
sM
*Rigley: RgB, RgC, RgD, RgE, RIF, 5+ 6+ 0-9 | Fine sandy loam______ SM A-2 or A-4
RoD, RoE, RoF. 9-45 | Gravelly sandy loam___| SM, SCor CL. | A-2 or A-6
For Donahue part of RoD, RoE, and 45-55 | Gravelly sandy loam___| CL-ML, 8M, A-6 or A-7
RoF, see Donahue series. SC
Sheloeta - - - o oo e 4+ 6+ 0-14 (| Silt loam_____________ ML A-4
Mapped only with Latham soils. 14-47 | Silty clay loam___.____ CL A-6
47-64 | Channery silty clay____| CL or MH A-7
Skidmore: Sd-- o cecceoocooeocooo. 3}-6-+ 144| 0-18 | Gravelly fine sandy GM A-1, A-2
loam or gravelly
loam.
18-70 | Gravelly or very GW-GM, GM | A-1
channery sandy
loam.
*Steinsburg: SrD, SrFo .- 3.2-3 64| 0-26 | Sandy loam__.________ SM or GM A-2
For Ramsey part, see Ramsey series.
Stendal: Steoe oo ceieoo 4-6+ 116-1% 0-55 | Silt loam___________._ ML A-4
55-80 | Silty clay loam________ ML or CL A-4 or A-6
Stendal, neutral variant: Sv____..______. 4-6+ 134-1 0-60 | Fine sandy loem____._ SM A-4
Strip mines: Sx.
Too variable to rate.
Tilsit: TIB, TIC_ oo 316+ 11462 0-24 | Siltloam___________.._ ML A-4
2456 | Silt loam (fragipan)__._| ML or CL-ML | A-4 or A-6
56-65 | Silt loam___._________ ML A-4
Trappist. - oo ot 2-3 64| 0-6 |[Siltloam______.______ ML A-4
Mapped only with Muse soils. 6-28 Siltly clay loam orsilty | MH or CL A-7
clay.
28-35 | Very shaly clay_______ GC A-2 or A-1
Whitley: WhC, WhD, WtA, WtB, WtC__ 3-5+ 144 0-21 | Siltloam______.______ ML A-4
21-38 | Silty clay loam______.. CL A-6

1 Subjeet to flooding in some places.
2 Few or no fragments larger than 3 inches.
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Coarse Percentage less than 3 inches passing sieve—
fraction Available Shrink-swell
greater Permeability water Reaction potential
than No 4 No 10 No 40 No 200 capacity
3 inches (4.7 mm) (2.0 mm) (0.42 mm) | (0.074 mm)
Percent Inches per hour Inches per inch of soil pH
2) 100 100 90-100 70-80 0.6-2.0 0. 18-0. 22 4, 5-6.0 | Low.
@) 100 100 90-100 85-95 0.6-2.0 0. 17-0. 20 4. 5-5.1 | Low.
®) 100 100 95-100 70-95 0.6-2.0 0. 18-0. 22 4, 5-5.5 | Low.
©) 100 100 95-100 85-95 0.2-0.6 .~ 0.17-0. 18 4 5-5.0 | Low.
® 100 100 95-100 85-95 <0. 06 0. 08-0. 12 4.5-5.0 | Low.
@) 100 100 95-100 85-95 0.2-0. 6 0. 08-0. 12 4, 5-5.0 | Low.
® 100 100 95-100 70-90 0.6-2.0 0. 18-0. 22 5.1-5.5 | Low.
®) 100 100 95-100 | 90-95 0.2-0. 6 0.17~0. 18 4, 5-5. 0 | Moderate.
(?) 100 95-100 95-100 90-95 0.2-0.6 0. 12-0. 15 4, 5-5. 0 | Moderate to high.

0-5 65-100 60-100 45-75 25-40 2.0-6. 3 0. 09-0. 14 4.5-5.0 | Low.

0-5 70-95 65-95 40-60 25-45 >6.3 0. 09-0. 12 4.5-5.0 | Low.

0-5 65-90 60-90 50-80 35-55 2.0-6. 3 0. 15-0. 17 6.6-7.3 | Low.

0-5 65-95 65-95 65-85 40-55 0.6-2.0 0. 12-0. 16 6. 6-7. 3 | Low.

0-5 65-85 60-80 50-75 35-55 0. 6-6. 3 0. 11-0. 14 6. 6-7. 3 | Low.

2-15 70-90 65-90 55-75 30-40 2.0-6. 3 0. 08-0. 15 4. 5-5.0 | Low.

2-10 80-100 65-90 65-85 30-60 2.0-6. 3 0. 09-0. 12 4. 5-5.0 | Low.

0-10 85-95 70-90 65-75 40-65 2. 0-6. 3 0. 09-0. 12 4. 5-5.0 | Low.
® 75-95 70-95 70-90 65-85 0.6-2.0 0. 18-0. 22 5.1-6. 0 | Low.

0-5 75-100 75-90 70-90 65-80 0.6-2.0 0. 16-0. 19 4, 5-5.0 | Low.

0-5 85-100 85-100 85-95 75-90 0.2-0. 6 0. 14-0. 16 4. 5-5, 0 | Moderate.
® 50-60 45-55 35-50 20-30 2.0-6. 3 0. 08-0. 11 5.6-6.5 | Low.
10~15 20-50 15-45 10-30 5-15 >6.3 0. 03-0. 07 6. 1-6. 5 | Low.

0-10 60-95 40-95 40-75 25-35 2.0-6. 3 0. 07-0. 10 4. 5-5.0 | Low.

() 100 95-100 90-95 75-90 0.6-2.0 0. 18-0. 22 4. 5-5.0 | Low.
?) 100 95-100 90-95 85-90 0.6-2.0 0. 15-0. 18 4.5-5.0 | Low.
® 95-100 90-100 80-95 40-50 2.0-6. 3 0. 13-0. 16 6. 6-7.3 | Low.
() 95-100 95-100 90-100 70-90 0.6-2.0 0. 18-0. 22 4. 5-5.0 | Low.
(®) 90-100 90-100 90-100 75-90 <0. 2 0. 10-0. 15 4. 5-5.0 | Low.
(O] 95-100 95-100 95-100 80-100 0.6-2.0 0. 10-0. 15 4.5-5.0 | Low.
® 95-100 90-95 85-95 70-90 0.6-2.0 0. 17-0. 21 4.5-5.0 | Low.

0-5 70~100 65-90 60-85 60-80 0.2-0. 6 0. 11-0. 14 4, 5-5. 0 | Moderate.
® 30-45 25-40 25-40 20-35 0.2-0. 6 0. 05-0. 09 4. 5-5. 0 | Moderate.
) 95-100 90-100 80-95 75-90 0.6-2.0 0. 18-0. 22 4.5-5.0 | Low.
® 95-100 90-100 90-95 80-90 0.6-2.0 0. 16-0. 19 4. 5-5.0 | Low.

3 Rock outcrops cover 3 to 25 percent of the surface of these soils.
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{An asterisk in the first column indicates that at least one mapping unit in this series is made up of tw
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o or more kinds of soil. The soils in
referring to other series that appear

Suitability as a source of—

Soil features affecting—

Soil series Ponds
Topsoil Sand and gravel Road fill Highway and
road location
Reservoir area
Allegheny: AIB, AIC, AID__._{ Good____.._...._ Not suitable______ Fair: SC, SM, Features generally | Pervious material.
and ML mater- favorable.
ial; more than
30 percent fines.
Berks: BeF_ . oocoaoooo- Poor: gravelly; Not suitable.____. Poor: slope_.._.. Bedrock at depth | Slope; bedrock at
‘ slope. of 13 to 3 feet; depth of 114 to
slope. 3 feet; pervious.
Bonnie: Bo_.._ oo aoo_-- Poor: poorly Not suitable_.____ Poor: poorly Seasonal high Seasonal high
drained. drained. water table at water table at
depth of 0 to % | depth of 0 to }%
foot; subject to foot; subject to
ﬁoociing. ﬂoociing; per-
vioussubstratum,
Brookside: BrF. __oooooo-- Poor: stony and | Not suitable._____ Poor: high group | Slope; moderate Slope_ - oo
clayey below index; slope; to high shrink-
depth of 7 stony. swell potential.

Chavies, acid variant: ChB___

Clifty: CKeeooooomeceeean

Cotaco, neutral variant: CoB.

‘Cranston: CrB, CrC, CrD,
CrE,CrF.

Cuba: Cuo-_ .

inches; slope.

Fair:

gravelly

below depth of
18 inches.

Poor:

gravelly;

slope in most
places.

Not suitable_____.

Fair below depth
of 18 inches for
gravel: GW-
GM or GM
material.

Not suitable. ___._

Not suitable. _____

Not suitable______

Fair to good:
more than 30
percent fines.

Fair to good:
GW-GM or
GM material.

Fair: SM or ML
material; more
than 30 percent
fines.

Fair to good:
group index of
less than 5;
more than 30
percent fines;
slope in some
places.

Fair: ML ma-
terial.

Some areas sub-
ject to flooding.

Subject to flood-
ing.

Seasonal high
water table at
depth of 1 to 2
feet.

Slope in some
places.

Subject to flood-
ing.

Moderately rapid
permeability.

Highly permeable
material;
flooding.

Seasonal high
water table at
depth 1 to 2
feet; moderately
pervious ma-~
terial.

Slope in some
places; pervious
material.

Moderately per-
meable ma-
terial; subject
to 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 for
in the first column of this table]

Soil features affecting—Continued

Ponds—Con.

Embankment

Drainage for
crops and
pasture

Sprinkler
irrigation

Terraces or
diversions

Grassed
waterways

Winter
grading

Shallow
excavations

Fair to good
stability; some
material is
subject to

piping.

Moderately
pervious ma-
terial; slight
piping haz-
ard; slope.

Fair stability;
poor compac-
tion; piping
hazard.

Slope; some
material is
plastic; med-
ium to high
compressibil-
ity.

Moderately
pervious ma-
terial; subject
to piping.

Highly pervious
madterial; fair
resistance to
piping.

Moderately per-
vious material;
piping hazard.

Moderately per-
vious madterial;
some madterial
subject to
piping.

Fair stability;
poor compac-
tion; piping
hazard.

Well drained._._._._

Well drained._____

‘Seasonal high
water table at
depth of 0 to
% foot; sub-
ject to flood-
ing.

Well drained___..

Well drained;
subject to
flooding.

Well drained;
subject to
flooding.

Seasonal high
water table at
depth of 1 to 2
feet.

Well drained.____

Well drained;
subject to
flooding.

Slope in some
places is more
than 12 per-
cent.

Slope; low avail-
able water
capacity.

Seasonal high
water table at
depth of 0 to
% foot; sub-
ject to flood-
ing.

Features gener-
ally favorable.

Low available
water capacity.

Seasonal high
water table at
depth of 1 to 2
feet.

Moderately rapid
permeability;
medium avail-
able water
capacity; slope
in some
places is more
than 12 per-
cent.

Subject to flood-
ing.

Slope in some
places is more
than 12 per-
cent.

Features gener-
ally favorable.

Nearly level ______

Features gener-
ally favorable.

Slope in some
places.

Nearly level .. ___

Slope in some
places.

Bedrock at
depth of 1%
to 3 feet;
gravelly sub-
soil; slope.

Nearly level . __ ..

Features gener-
ally favorable.

Nearly level _____

Features gener-
ally favorable.

Slope in most
places.

Nearly level. _.__

Features gen-
erally favor-
able.

Seasonal high
water table at
depth of 0 to
1% foot; sub-
ject to flood-
ing.

Plastic mater-
ial: slope.

Subject to
flooding.

Subject to
flooding.

Seasonal high
water table at
depth of 1 to 2
feet.

[ Subject to flood-

ing; high frost
action.

Features gen-
erally favor-
able.

Bedrock at
depth of 134
to 3 feet;
slope.

Seasonal high
water table at
depth of 0 to
% foot; sub-
ject to flood-
ing.

Stony; slope.

Features gener-
ally favorable.

Subject to
flooding.

Seasonal high
water table at
depth of 1 to 2
feet.

Slope in some
places.

Subject to
flooding.
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Soil features affecting—
Suitability as a source of—
Soil series ) Ponds
' Topsoil Sand and gravel Road fill Highway and
road location
Reservoir area
Donahue: DoD, QoF_________ Poor: stony; Not suitable______ Poor: bedrock at | Bedrock at depth | Subject to seep-

Gilpin: GIC, G!D e oo

Hartsells: HaC, HaD___.____

Johnsburg:

*Latham: LaC, LaD, Lak,
LsD, LsE, LsF.
For Shelocta part of LsD,
LsE, and LsF, see
Shelocta series.

Monongahela:

Morehead:

Mullins: Mro_ e

some rock out-
crops; slope.

Fair: bedrock at
depth of 2% to
31 feet; slope
n some places.

Fair: bedrock at
depth of 2 to
3Y% feet; slope
in some places.

Fair: clayey be-
low depth of 11
inches.

Poor: seasonal
high water table
at depth of 0 to
14 foot.

Not suitable

Not suitable

Not suitable

Not suitable

Not suitable

Not suitable

Not suitable

depth of 2 to
3}5 feet; plastic
material.

Fair: ML or CL
material; bed-
rock at depth of
214 to 314 feet.

Fair: SM, SC,
GM, or CL
material; more
than 30 per-
cent fines; bed-
rock at depth
of 2 to 3% feet.

Fair: ML or CL
material; me-
dium compress-

ibility.

Poor: CL or MH
material; plas-
ticity index of
more than 15.

Fair: SM-8C,
CL, or ML-CL
material.

Fair: ML or CL
material; me-
dium compress-
ibility.

Poor: poorly
drained.

of 2 to 314 feet;
plastic material;
slope; rock out-
crops.

Bedrock at depth
of 2} to 3}%
feet; slope in
some places.

Bedrock at depth
of 2 to 31 feet;
slope in some
places.

Seasonal high
water table at
depth of ¥ to 1
foot.

Slope in some
places; shale at
depth of 2% to
3% feet; mod-
erate to high
shrink-swell
potential.

Seasonal high wa-
ter table at
depth of 1% to
2 feet.

Seasonal high wa-
ter table at
depth of 1 to 2
feet; some areas
subject to flood-
ing.

Seasonal high wa-
ter table at
depth of 0 to 1%
foot.

age; bedrock at
depth of 2 to
3% feet; slope.

Bedrock at depth
of 21 to 3%
feet.

Pervious material;
bedrock at
depth of 2 to
3% feet.

Seasonal high
water table at
depth of % to 1
foot.

Slope in some
places; bedrock
at depth of 21,
to 3% feet.

Substratum has
pervious layers
in places.

Seasonal high wa-
ter table at
depth of 1 to 2
feet; pervious
substratum.

Seasonal high wa-
ter table at
depth of 0 to %
foot.




MENIFEE AND ROWAN COUNTIES AND NORTHWESTERN MORGAN COUNTY, KENTUCKY

interpretations—Continued

61

Soil features affecting—Continued

Medium com-
pressibility.

Moderately per-
vious material;
subject to

piping.

Fair stability;
medium com-
pressibility;
fair compac-
tion.

Fair to poor
stability; high
compressi-
bility ; moder-
ate to high
shrink-swell
potential.

Fair stability;
some material
moderately
pervious and
subject to
piping.

Fair stability;
medium com-
pressibility;
some material
subject to

piping.

Fair stability;
medium com-
pressibility.

Well drained_____

Well drained.____

Very slow per-
meability in
fragipan at
depth of about
15 inches.

Slow permea-
bility.

Slow permea-
bility in fragi-
pan at depth
of about 21
inches.

Seasonal high
water table at
depth of 1 to
2 feet; flood-
ing.

Very slow per-
meability in
fragipan at
depth of about
16 inches.

Slope in some
places is more
than 12 per-
cent; medium
available water
capacity.

Medium avail-
able water
capacity; slope
in some places.

Very slow per-
meability in
fragipan at
depth of about
15 inches; ‘sea-
sonal high
water table at
depth of ¥ to
1 foot.

Slow permea-
bility; slope in
some places is
more than 12
percent.

Slow permea-
bility in fragi-
pan at depth
of about 21
inches; sea-
sonal high
water table at
depth of 1% to
2 feet.

Seasonal high
water table at
depth of 1 to
2 feet.

Very slow per-
meability in
fragipan at
depth of about
16 inches; sea-
sonal high
water table at
depth of 0 to
% foot.

Bedrock at depth
of 2% to 3%
feet; slope in
some places is
more than 10
percent.

Bedrock at depth
of 2 to 3%
feet; slope in
some places.

Fragipan at
depth of about
15 inches.

Clayey subsoil;
slope in some
places is more
than 12 per-
cent.

Fragipan at
depth of about
21 inches.

Nearly level . _ . __

Nearly level .. . _.

Bedrock at depth
of 214 to 3%
feet; slope in
some places.

Bedrock at depth
of 2 to 3%
feet; slope in
some places.

Fragipan at
depth of about
15 inches.

Slope in most
places; clayey
subsoil ; erod-
ible.

Fragipan at
depth of about
21 inches.

Nearly level . _ .. _

Nearly level . _ ...

Medium frost,
action.

Features gener-
ally favorable.

Seasonal high
water table at
depth of ¥4 to
1 foot; medium
frost action.

Plastic material;
slope in some
places.

Seasonal high
water table at
depth of 1%
to 2 feet.

Seasonal high
water table at
depth of 1 to
2 feet; me-
dium frost
action.

Seasonal high
water table at
depth of 0 to
1% foot; me-
dium to high
frost action.

Ponds—Con. Drainage for Sprinkler Terraces or Grassed Winter Shallow
crops and irrigation diversions waterways grading excavations
Embankment pasture
; - Well drained_____ Slope; moder- Bedrock out- Clayey subsoil; Plastic material; | Bedrock at
C]:%,: }1;6 ?llic;c}iler alt);ely slow crops; clayey slope; bedrock slope in most, depth of 2 to
shrink-swell permeability. subsoil; slope. outerops. places. 3% feet; some
potential; rock outerops;
poor compac- stony; slope
tion; high in some places.
compressi-
bility.

Bedrock at
depth of 234
to 314 feet.

Bedrock at
depth of 2 to
3% feet.

Seasonal high
water table at
depth of ¥ to
1 foot.

Clayey material;
slope in some
places; shale
at depth of
21% to 3% feet.

Seasonal high
water table.
at depth of
1% to 2 feet.

Seasonal high
water table
at depth of
1% to 2 feet.

Seasonal high
water table
at depth of 0
to ¥ foot.
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Suitability as a source of— Soil features affecting—
Soil series Ponds
Topsoil Sand and gravel Road fill Highway and road
location
Reservoir area
*Muse: MsB, MsC, MsD, Poor: less than Not suitable_.____ Poor: CL or MH | Fair to poor sta- Slope in some
MsE, MtF. 8 inches of material; plastic bility; moderate places.
For Trappist part of MtF, good material; index of 15. to high shrink- -
see Trappist series. slope in some swell potential;
places. slope in some
places.

Pope: Po, Ppooocooooooo .- Good to poor: Not suitable_.____ Good: 25 to 45 Subject to flood- Pervious material;
some areas are percent fines. ing. subject to
gravelly. flooding.

RAMBEY e e oo ccecee e Poor: bedrock at | Poor: bedrock at | Fair: bedrock at | Bedrock at depth | Bedrock at depth

Mapped only with Steins- depth of 1 to depth of 1 to depth of 1 to © of 1 to 1% feet; of 1 to 1% feet;
burg soils. 1% feet; rocky 1% feet; SM 1% feet; 25 to slope in most slope in most
surface; slope material; ex- 45 percent fines. places. places.
in most places. cessive fines.
Renox: ReB, ReC___..______ Poor: most areas | Not suitable_ _____ Fair: low plastic- | Features generally | Pervious material_.
are gravelly. ity; 35 to 55 favorable.
percent fines.
*Rigley: RgB, RgC, RgD, | Fair to poor: Not suitable_ . ____ Fair to poor: Slope in some Slope in some
RgE, RIF, RoD, RoE, RoF." gravelly or group index of places. places; pervious
For Donahue part of RoD, stony; slope. 0 to 10; slope substratum in
RoE, and RoF, see in some places. some areas.
Donahue series.
Shelocta - oo oo Fair to poor: Not suitable______ Fair: A-4, A-6, Slope in most Previous sub-
Mapped only with Latham content of and A-7 and places. stratum in
soils. coarse frag- group index of some areas;
ments 5 to 25 0 to 16. slope in some
percent. places.

Skidmore: Sd____._.._____.._ Poor: content of | Fair for gravel: Good-___._______ Subject to Highly pervious.....
coarse frag- GW-GM or flooding.
ments. GM

*Steinsburg: SrD, SrF_______ Poor: bedrock Poor: excessive Fair to good: Bedrock at depth | Pervious material;

For Ramsey part, see at depth of 2 to fines. bedrock at of 2 to 3 feet; bedrock at
Ramsey series, to 3 feet; depth of 2 to 3 bedrock out- depth of 2 to
numerous rock feet: numer- crops; slope. 3 feet.
outcrops; slope ous bedrock
in most places. outcrops; slope.

Stendal: St____ .o _ooo--_ Good_ ______..___ Not suitable. . ____ Fair: ML Seasonal high Pervious sub-

madterial. water table at stratum;

at depth of 14
to 1% feet;
flooding.

seasonal high
water table at
depth of ¥ to
134 feet;
flooding.
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Soil features affecting—Continued

Ponds—Con.

Embankment

Drainage for
crops and
pasture

Sprinkler
irrigation

Terraces or
diversions

Grassed
waterways

Winter
grading

Shallow
excavations

Fair to poor
stability; high
compressi-
bility ; moder-
ate to high
shrink-swell
potential.

Piping hazard;
moderately
pervious.

Pervious ma-
terial; bed-
rock at depth
of 1 to 1%
feet.

Pervious ma-
terial; piping
hazard.

Moderately per-

Fair to good
stability;
medium com-
pressibility.

Pervious
material.

Pervious
material;
subject to
piping.

Piping hazard;
fair stapility.

vious material.

Well drained_____

Well drained;
subject to
flooding.

Somewhat ex-
cessively
drained.

Well drained____.

Well drained.____

Well drained..___

Well drained;
subject to
flooding.

Well drajmed_____

Seasonal high
water table
at depth of
14 to 136 feet;
flooding.

Slope in some
places; moder-
ately slow per-
meability.

Subject to flood-
ing.

Slope; very low
available wa-
ter capacity;
rocky.

Features gener-
ally favorable.

Slope in most
places.

Slope in most
places.

Low available
water ca-
pacity;
moderately
rapid lEer-
meability.

Slope in most
places; low
available
water
capacity.

Seasonal high
water table
at depth of
34 to 134 feet;
subject to
flooding.

Slope in some
places.

Nearly level . . _ ..

Slope; bedrock
outcrops; bed-
rock at depth
of 1 to 1% feet.

Features gener-
ally favorable.

Slope in most
places.

Slope in most
places; rock
outcrops;
bedrock at
depth of 2 to
3 feet.

‘Nearly level __ __.

Clayey subsoil;
slope in most
B{aces; erodi-

e.

Nearly level_____

Bedrock at depth
of 1to 1%
feet; numerous
rock outerops;
very low avail-
able water ca-
pacity; slope.

Features gener-
ally favorable.

Slope in most
places.

Erodible; bed-
rock at depth
of 2 to 3 feet;
numerous
rock outerops;
slope.

Nearly level.____

Plastic material _ _

Subject to flood-
ing.

Slope in some
places.

Features gener-
ally favorable.

Slope in some
places.

Plastic material
bélow depth
47 inches;
lope.
Subject to
flooding.

Slope in some
places.

Seasonal high
water table
at depth of
%4 to 134 feet;
flooding.

Slope in some
places.

Subject to
flooding.

Bedrock at
epth of 1 to
1}2) feet.

Features gener-
ally favorable.

Slope in most
places.

Slope in some
places.

Subject to

Bedrock at a
depth of 2
to 3 feet;
numerous
‘bedrock
outcrops;
glope in
some places.

Seasonal high
water table
at depth of
14 to 1% feet;
subject to
flooding.
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Suitability as a source of— Soil features affecting—
Soil series . Ponds
Topsoil Sand and gravel Road fill Highway and road
location
Reservoir area
Stendal, neutral variant: Sv__.{ Good____..______ Not suitable_.____ Fair: SM mater- | Seasonal high Pervious sub-
ial; 40 to 50 water table stratum;
percent fines, at depth of seasonal high
% to 1 foot; water table at
subject to depth of ¥ to
flooding. 1 foot;
flooding.
Strip mines: Sx.
Too variable to rate.
Tilsit: TIB, TICo oo __ Good____________ Not suitable..____ Fair to good: Seasonal high Features generally
A-4 and A-6 water table at favorable.
and group depth of 1% to
index of 0 to 8. 2 feet.
Trappist_ - ... Poor: clayey at Not suitable______ Poor: MH or CL | Bedrock at Bedrock at depth
Mapped only with Muse depth below 6 material; depth of 2 to 3 of 2 to 3 feet;
soils. inches; stony; plasticity index feet; slope. slope.
slope. of more than
15; slope.
Whitley: WhC, WhD, WtA, | Good_________._. Not suitable.____. Fair: medium Bedrock at depth | Moderately
WtB, WiC. compressibility; of 3 to 5 feet; previous
ML or CL low areas sub- material.
material. ject to flood-
ing.

Engineering classification systems

The two systems most commonly used in classifying
samples of soils for engineering are the Unified system
(23), used by SCS engineers, the Department of Defense,
and others, and the AASHO system (), adopted by the
American Association of State Highway Officials. Both
systems are explained in the PCA Soil Primer (15).

In the Unified system soils are classified according
to particle-size distribution, plasticity, liquid limit, and
organic-matter content. Soils are grouped in 15 classes.
There are eight classes of coarse-grained soils, identi-
fied as GW, GP,GM, GC, SW, SP, SM, and SC; six classes
of fine-grained soils, identified as ML, CL, OL, MH,
CH, and OH; and one class of highly organic soils,
identified as Pt. Soils on the borderline between two
classes are designated by symbols for both classes, for
example, ML-CL.

The AASHO system is used to classify soils accord-
ing to those properties that affect use in highway con-
struction and maintenance. In this system, a soil is
placed in one of seven basic groups ranging from A-1
through A-7 on the basis of grain-size distribution,
liquid limit, and plasticity index. 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 fur-

ther breakdown, the A-1, A-2, and A-7 groups are
divided as follows: A-1-a, A-1-b, A-24, A-2-5,
A-2-6, A-2-7, A-7-5, and A-7-6. As an additional re-
finement, 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 5; the estimated classification, without group in-
dex numbers, is given in table 6 for all soils mapped in
the survey area.

Engineering test data

Table 5 contains the results of engineering tests per-
formed by the Kentucky Department of Highways on
several important soils in the survey area. This table
shows the specific location where samples were taken,
the depth to which sampling was done, and the results
of tests to determine particle-size distribution and other
properties significant in soil engineering.

The columns in table 5 that are not self-explanatory
are explained as follows:

Moisture-density data are -important in earthwork.
If a soil material is compacted at successively higher
moisture content, by a constant force, the density of
the compacted material increases until the optimuwm
moisture content is reached. After that, density de-
creases with increase in moisture content. The highest
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Soil features affecting—Continued

Ponds—Con.
Drainage for Sprinkler Terraces or Grassed Winter Shallow
crops and irrigation diversions waterways grading excavations
Embankment pasture
Piping hazard__ .| Seasonal high Seasonal high Nearly level . ____ Nearly level_____ Seasonal high Seasonal high
water table water table water table water table
at depth of at depth of at depth of at depth of
34 to 1 foot; 14 to 1 foot; %4 to 1 foot; % to 1 foot;
subject to subject to subject to subject to
flooding. flooding. flooding. flooding.
Fair to poor Slowly per- Slowly per- Fragipan at Fragipan at Seasonal high Seasonal high
stability; meable in meable in depth of about depth of about water table water table at
some material fragipan at fragipan at 24 inches. 24 inches. at depth of depth of
subject to depth of about depth of about 1% to 2 feet; 134 to 2 feet.
piping. 24 inches. 24 inches. medium frost

Fair to poor
stability; high
compress-
ibility;
moderate to
high shrink-
swell
potential.

Fair to good

Well drained____.

Well drained___._

Moderately slow
permeability
medium
available
water ca-
pacity; slope.

Slope in places

Shale rock at
depth of 2 to
3 feet; slope.

Slope in a few

Shale rock at
depth of 2 to
3 feet; slope.

Erodible where

action.

Slope; clayey
material.

Medium frost

Slope; clayey
material;
shale rock at
depth of 2 to
3 feet.

Bedrock at

stability; is more than areas.
some piping 12 percent.
hazard.

slopes are action. depth of 3 to
more than 5 feet.
6 percent.

dry density obtained in the compactive test is the mawi-
mum dry density. Generally, the maximum strength of
earthwork is obtained if the soil is compacted to the
maximum dry density at the optimum moisture content.

The California bearing ratio is used to determine the
bearing value of soil by expressing the ratio as a per-
centage of a standard penetration value for crushed
stone.

Mechanical analyses show the percentages, by weight,
or soil particles that pass sieves of specified sizes. Sand
and coarser materials do not pass the No. 200 sieve. Silt
and clay pass the No. 200 sieve. Silt is the material
larger than 0.002 millimeter in diameter that passes
through the No. 200 sieve, and clay is the material that
is smaller than 0.002 millimeter in diameter. The clay
fraction was determined by the hydrometer method rather
than by the pipette method most soil scientists use in de-
termining the clay in soil samples.

Liquid limit and plasticity index indicate the effect
of water on the strength and consistency of soil mate-
rial. As the moisture content of a clayey soil material is
increased from a dry state, the material changes from
a semisolid to a plastic state. If the moisture content
is further increased, the material changes from a plas-
tic to a liquid state. The plastic limit is the moisture
content at which the soil material changes from the
semisolid to the plastic state. The liquid limit is the
moisture content at which the material changes from a

plastic to a liquid state. The plasticity index .is the
numerical difference between the liquid limit and the
plastic limit. It indicates the range of moisture content
within which a soil material is plastic.

Estimated soil properties

Estimates of several soil properties significant in
engineering are given in table 6 for all of the soils in
the survey area. These estimates are made for repre-
sentative soil profiles by layers sufficiently different to
have different significance for soil engineering. The
estimates are based on field observations made in the
course of mapping, on test data for these and similar
soils, and on experience with the same kinds of soil in
other counties. Following are explanations of some of
the columns in this table.

Depth to bedrock is distance from the surface of the
soil to the upper surface of the rock layer.

Depth to seasonal high water table is distance from
the surface of the soil to the highest level that ground
water reaches in the soil in most years.

Soil texture is described in the table in the standard
terms used by. the Department of Agriculture. These
terms take into account relative percentages of sand,
silt, and clay in soil material that is less than 2 milli-
meters in diameter. Loam, for example, is soil mate-
rial that is 7 to 27 percent clay, 28 to 50 percent silt,
and less than 52 percent sand. If the soil contains gravel
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or other particles coarser than sand, an appropriate
modifier is added, as for example, gravelly loamy sand.

Permeability is that quality of a soil that enables it
to transmit water or air. It is estimated on the basis of
those soil characteristics observed in the field, particu-
larly structure and texture. The estimates in table 6 do
not take into account lateral seepage or such transient
soil features as plowpans and surface crusts. _

Available water capacity is the ability of soils to hold
water for use by most plants. It is commonly defined as
the difference between the amount of water in the soil
at field capacity and the amount at the wilting point
of most crop plants.

Reaction 1s the degree of acidity or alkalinity of a
soil, expressed in pH values. The pH value and terms
used to describe soil reaction are explained in the
Glossary.

Shrink-swell potential is the relative change in vol-
ume to be expected of soil material with changes in
moisture content; that is, the extent to which the soil
shrinks as it dries out or swells when it gets wet. The
extent of shrinking and swelling is influenced by the
amount and type of clay in the soil. Shrinking and
swelling of soils cause much damage to building foun-
dations, roads, and other structures. A high shrink-swell
potential indicates a hazard to maintenance of struc-
tures built in, on, or of material having this rating.

Engineering interpretations

The engineering interpretations given in table 7 are
based on the engineering properties of soils shown in
table 6, on test data for soils in this survey area and
others nearby, and on the experience of engineers and
soil scientists with the soils of the survey area. In table
7, ratings are used to summarize limitations or suit-
ability of the soils for topsoil, sand and gravel, and
road fill. Those soil features not to be overlooked in
planning, installation, and maintenance are listed in
table 6 for highway location, ponds and reservoirs, em-
bankments, drainage of cropland and pasture, irriga-
tion, terraces and diversions, grassed waterways, winter
grading, and shallow excavations.

Topsoil is used for topdressing an area where vege-
tation is to be established and maintained. Suitability

is affected mainly by ease of working and spreading the-

soil material, as for preparing a seedbed; natural fer-
tility of the material, or the response of plants when
fertilizer is applied; and the absence of substances toxic
to plants. Texture of the soil material and its content
of stones and fragments affect suitability, but also con-
sidered in the ratings is damage that will result in the
area from which topsoil is taken.

Sand and gravel are used in great quantities in many
types of construction. The ratings in table 7 provide
guidance about where to look for probable sources. A
soil rated as a good or fair source of sand or gravel
generally has a layer at least 3 feet thick, the top of
which is at a depth of less than 6 feet. The ratings do
not take into account thickness of overburden, location
of the water table, or other factors that affect mining
of the materials, nor do they indicate quality of the
deposit.

Road fill is soil material used in embankments for
roads. The suitability ratings reflect (1) the predicted

performance of soil after it has been placed in an em-
bankment that has been properly compacted and pro-
vided with adequate drainage, and (2) the relative ease
of excavating the material In borrow areas.

Soil properties that most affect highway and road
location are the traffic-supporting capacity and stability
of the subgrade and the workability and quantity of cut
and fill material available. The AASHO and Unified
classifications of the soil material and the shrink-swell
potential indicate traffic-supporting capacity. Wetness
and flooding affect stability of the material. Slope,
depth to hard rock, content of stones and rocks, and
wetness affect ease of excavation and amount of cut and
fill needed to reach an even grade.

Pond reservoir areas hold water behind a dam or
embankment. A soil suitable for pond reservoir areas
has low seepage, which is related to its permeability
and depth to fractured or permeable bedrock or other
permeable material (fig. 12).

Embankments require soil material that is resistant
to seepage and piping and of favorable stability, shrink-
swell potential, shear strength, and compactibility.
Presence of stones or organic material in a soil are
among the unfavorable factors.

Drainage for crops and pasture is affected by such
soil properties as permeability, texture, and structure;
depth to claypan, rock, or other layers that influence
rate of water movement; depth to the water table;
slope; stability in ditchbanks; susceptibility to stream
overflow; salinity or alkalinity; and availability of out-
lets for drainage. ‘ ‘ »

Irrigation of a soil is affected by such features as
slope; susceptibility to'stream overflow, water erosion,
or soil blowing; soil texture; content of stones; accumu-
lations of salts and alkali; depth of root zone; rate of
water intake at the surface; permeability of soil layers
below the surface layer and of fragipans or other layers
that restrict movement of water; amount of water held
available to plants; and need for drainage, or depth to
water table or bedrock.

Terraces and diversions are embankments, or ridges,
constructed across the slope to intercept runoff and seep-
age so that it soaks into the soil or flows slowly to a
prepared outlet. Features that affect suitability of a soil
for terraces are uniformity and steepness of ‘slope;
depth to bedrock or other unfavorable material; pres-
ence of stones; permeability; and resistance to water
erosion, soil slipping, and soil blowing. A soil suitable
for these structures provides outlets for runoff and is
not difficult to vegetate.

Waterway layout and construction are affected by
such soil properties as texture, depth, and erodibility
of the soil material; presence of stones or rock out-
crops; and the steepness of slope. Other factors affect-
ing waterways are seepage, natural soil drainage, avail-
able water capacity, susceptibility to siltation, and the
ease of establishing-and maintaining vegetation.

Winter grading is affected chiefly by soil features that
are relevant to moving, mixing, and compacting soil in
road building when temperatures are below freezing.

Shallow excavations for pipelines, sewerlines, tele-
phone and power transmission lines, basements, open
ditches, and cemeteries are those that generally require
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Figure 12—Farm pond on a Latham silt loam. This soil provides good material for impoundment sites.

digging or trenching to a depth of less than 6 feet. De-
sirable soil properties are good workability, moderate
resistance to-sloughing, gentle slopes, absence of rock
outcrops or big stones, and freedom from flooding and
from a high water table.

Use of the Soils in Watershed Management °

The importance of the water resource in Menifee and
Bowan‘ Counties and Northwestern Morgan County is
increased by the many miles of streams and proposed
reservoirs that are or will be used for water supply and
recreation. The behavior of water in a watershed is
affected by the interrelationships between soil, geology,
relief, climate, vegetation, and land use. Mining, road-
building, cultivating steep slopes, and clear-cutting
forests in large blocks affect the severity of flooding,
duration of streamflow, and water quality.

Understanding the physical characteristics of water-
sheds is important in determining the impact of land
treatments on the behavior of the water resource.

Soils transmit and store varying amounts of water
Soil texture, slope gradient, slope length, coarse frag-
ments, pore space, soil structure, soil consistence, depth
to water table, fragipan, and rock and plant cover are
some of the important features that affect infiltration
and permeability rates and water storage capacity. The

® Assistance in preparing this section was provided by RoBrrT
Top1asKI, watershed specialist, Daniel Boone National Forest.

infiltration and permeability rates and the water stor-
age capacity affect the length of time rainwater takes
to reach streams and the amount of water that enters
the streams.

The differences in the soils of the survey area influ-
ence land-use potential and objective in watershed man-
agement. The soils have been studied, and on the basis
of the data obtained they were placed in watershed
management, groups. Each group is described and the
interpretations are given in table 8. In each group are
soils that have similar water behavior characteristics
under similar land use and to which similar manage-
ment recommendations apply when considering prob-
lems, treatments, and objectives of watersheds.

Among the soil characteristics considered in placing
each soil in a watershed management group are perme-
ability rate, depth to seasonal high water table, depth
to bedrock, depth to fragipan, slope gradient and
length, natural drainage, landscape position, and ero-
sion hazard.

The following paragraphs explain the ratings given
for the columns in the table.

Dominant slope gradient and dominant slope length
are those that apply to the soils in each group. Gradient
was measured in the field, and length was measured on
aerial photographs and topographic maps.

Inherent erosion hazard is a relative rating that ap-
plies to the bare soil surface without the protective
effect of roots. Pore space and slope are considered in
this estimate. Adjectives ratings used are none, slight,
moderate, severe, and very severe.
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Watershed management groups, descrip- | Dominant | Dominant Inherent Surface runoff Subsurface runoff Potential water Slump and
tions of the soils,! and map symbols slope slope erosion potential potential storage capacity slide hazard
gradient length hazard
Percent Yards .
Group 1: Poorly drained and somewhat 20-100 | None toslight.| Medium: 10 to Low: no natural | Low: 10 to 20 Slight.
poorly drained, medium-textured, deep, 20 inches of outlets. inches of effec-
nearly level soils on bottoms or terraces effective depth tive depth for
that are either flooded or ponded. for water water storage.
Bo, CoB, Jo, Mp, Mr, St, Sv. storage.
Group 2: Well-drained, moderately 2 20-100 | None toslight_| Low: moder- High: moder- Medium: mostly | Slight.
coarse textured, deep, nearly level soils ately rapid ately rapid coarse-textured
on bottoms and low terraces that are infiltration and permeability; or gravelly
subject to flooding. permeability. medium avail- material.
ChB, Ck, Po, Pp, Sd. able water
capacity.
Group 3: Well-drained, medium-tex- 1 50-100 | Slight_.______ Low: moderate Low: high avail- | High: deep soil; | Slight.
tured, deep, nearly level soils on infiltration and able water medium tex-
bottoms and low terraces that are permeability. capacity. tured.
subject to flooding.
Cu, WtA.
2]
Group 4: Gently sloping to sloping, 6 50-100 | Slight to Low: moderate Medium: sub- High: deep soil.._| Slight. 8
well-drained, deep, medium-textured moderate. to moderately stratum is
to moderately coarse textured soils on rapid infiltra- generally w
toe slopes and fans. tion and gravelly. g
AlB, AIC, CrB, CrC, ReB, ReC, RgB, permeability; é
RgC, WtB, WtC. gently sloping
to sloping. =
Group 5: Strongly sloping, well-drained, 15 50-150 | Moderate to Medium: Medium: sub- High: deep soil...| Moderate:
medium-textured to moderately coarse severe. strongly stratum is strongly slop-
textured soils on stream terraces and sloping. generally ing on toe
uplands. gravelly. slopes.
AID, CrD, RgD, RoD.
Group 6: Gently sloping to strongly 14 15-50 | Severe_______ Medium: mod- Low: slowly High: deep; fine | Severe: fine
sloping, well-drained, fine-textured soils erately slow permeable textured. textured; deep
on fans and toe slopes. permeability; substratum. colluvium.
MsB, MsC, MsD. gently sloping
to strongly
sloping.
Group 7: Moderately steep to steep, 3571 100-300 { Severe_______ Low: readily Medium: sub- High: deep_.._._. Severe: slope.
well-drained, medium-textured to mod- permeable; stratum is
erately coarse textured soils on stony . surface stones pervious or
side slopes, generally below cliffs. intercept some water runs
RgE, RIF, RoE, RoF. runoff. laterally along
impervious
substratum.
Group 8: Moderately steep to steep, 40 150-350 | Severe__.___. High: steep con- | Medium: per- Medium to high: Severe: slope.
well-drained, medium-textured soils on vex slopes; vious sub- gravelly.
convex side slopes that are dissected by many branches. stratum.
numerous branches.
CrE, CrF.




Group 9: Gently sloping to sloping,
moderately well drained, medium-tex-
tured soils on stream terraces and up-
lands. These soils have a fragipan at
a depth of about 2 feet.

Mo B, TiIB, TIC.

Group 10: .Gently sloping to steep, well-
drained, fine-textured, moderately
deep, very rocky soils on ridgetops,
upper slopes, and benches.

DoD, DoF

Group 11: Sloping, well drained and
moderately well drained, medium-tex-
tured and fine-textured, moderately
deep soils on ridgetops.

GIC, LaC, WhC.

Group 12: Stronglysloping, well-drained,
medium-textured to fine-textured, mod-
erately deep and deep soils on ridges and
upper side slopes.

GID, LaD, LsD, WhD.

Group 13: Moderately steep and steep,
well-drained, medium-textured to fine
textured, moderately deep to deep soils
on side slopes.

BrF, LaE, LsE, LsF, MsE, MtF.

Group 14: Sloping to strongly sloping,
well-drained and somewhat excessively
drained, moderately coarse textured
soils on ridgetops. These soils are shal-
low to moderately deep to sandstone.
Some are rocky.

HaC, HaD, SrD.

Group 15: Moderately steep to steep, well-
drained to somewhat excessively drain-
ed, moderately coarse textured, shallow
to moderately deep, rocky soils on narrow
ridges and upper side slopes above sand-
stone cliffs.

SrF

Group 16: Steep and very steep, well-
drained, medium-textured, gravelly,
moderately deep soils on very steep
upper and lower side slopes and very
naléro;v ridges. Some are rocky.

e

20

15

45

14

35

60

25-75

25-50

15-50

25-50

100-250

25-50

50-150

100-200

Slight to
‘'moderate.

Very severe__ .

Very severe__ _

Moderate to
severe.

Severe: lacks
fine ma-
terial to
bind
coarse sand
particles.

Medium: 24-
inches of effec-
tive depth.

High: thin sur-
face layer;
slowly perme-
able subsoil.

Low: sloping
ridges.
Medium: strong-

ly sloping.

High: slope;
moderately slow
infiltration and
permeability.

Low: rapid

infiltration.

Low: rapid
infiltration.

Very high: very
steep slopes.

Low to medium;
some water
runs laterally
along. top of
fragipan in
sloping areas.

Low: practically
impermeable
lower subsoil.

Low: slowly
permeable
subsoil or
substratum.

Low: slowly
permeable sub-
soil or sub-
stratum.

Medium: water
moves laterally
over slowly
permeable
layers of soil
and shale.

High: moderate-
ly rapid perme-
ability; water
moves laterally
along sandstone
bedrock.

High: moderate-
ly rapid and
rapid permea-
bility; water
moves laterally
along sand-
stone rock.

High: rapid per-
meability; mod-
erately deep
soil.

High: deep.__._..

Medium: soil is
moderately
deep to hard
rock.

High: soil and
shale have high
available water
capacity.

High: soil and
shale have high
available water
capacity.

Low: shallow to
moderately
deep; mostly
coarse textured.

Low: shallow to
moderately
deep; coarse
textured.

Low: moderate-
ly deep; high
gravel content.

Slight.

Moderate:
slope.

Moderate:
slope.

Moderate:
slope.

Very severe:
slope.

Slight.

Moderate:
slope.

Moderate to
severe: mod-
erately deep;
very steep
slopes.

1 The texture given refers to the texture of the subsoil.
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Surface runoff potential refers to the relative amount
of water that can run off the surface and enter streams.
Infiltration rate, soil depth for water storage, and slope
are important in these ratings. Adjectives ratings used
are very high, high, medium, and low.

Subsurface runoff potential refers to the gravita-
tional water that moves through the soil and contributes
to streamflow. Permeability rate, soil depth for water
storage, type of underlying material, and slope are the
dominant features that affect these ratings. Relative
adjective ratings used are high, medium, and low.

Potential water storage capacity refers to the rela-
tive amount of water a soil can hold within its effective
depth. Group 1 soils are deep to bedrock but shallow

to the water table and therefore have only 10 to 20
inches of soil material available to store water. Depth,
pore space, and organic-matter content affect storage
capacity. The ability of a soil to hold water increases
with increasing soil depth and increasing content of
silt, clay, and organic matter. Relative ratings used are
high, medium, and low.

Slump and slide hazard refers to the susceptibility
of the soil to slump or slide when cut for roads or
other purposes. Fine-textured soils retain more mois-
ture than medium-textured soils and therefore slump
more easily. Relative ratings used are slight, moderate,
severe, and very severe.

TABLE 9.—Degree and kind of limitations

[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

for referring to other series that

Soil series and Septic tank Sewage lagoons Buildings with Camp areas
map symbols filter fields basements
Allegheny:
AlB_ .. Slight .o ____ Moderate: slope; mod- | Slight______.___________ Slight . oo
' erate permeability.
AMC_ . Moderate: slope-.___.. Severe: slope..________ Slight_ .. _______.. Moderate: slope.._.__..
AID oo Severe: slope.._.._.._. Severe: slope____.____. Moderate: slope_____.._ Severe: slope..._.._...
Berks: BeF_._oeoo... Severe: slope; bedrock Severe: slope; rapid Severe: slope; bedrock Severe: slope_______ -
at depth of 134 to 3 permeability; bedrock at depth of 135 to 3
feet. at depth of 134 to 3 feet.
feet.
Bonnie: Bo--noo_o___ Severe: seasonal high Severe: flooding.____.__ | Severe: seasonal high Severe: wetness;
water table; flooding. water table; flooding. flooding.

Brookside: BrF_______ Severe: slope; moder- Severe: slope._____.__... Severe: slope; moderate | Severe: slope; stony.___
ately slow permea- to high shrink-swell
bility. potential.
Chavies, acid variant: Slight_ . ... .. Severe: moderately Slight .. Slight_ . oo
ChB. rapid permeability.
Clifty: Cko-o___o_______ Severe: flooding.__.__.. Severe: flooding; rapid | Severe: flooding__._____ Moderate: flooding..._-
permeability in
substratum.
Cotaco, neutral variant: | Severe: seasonal high Moderate: moderate Severe: seasonal high Moderate: wetness____.
CoB. water table. permeability. water table.
Cranston:
CrBo e Slight.. . ____ ... Severe: moderately Slight . Moderate: coarse
' rapid permeability. fragments.
CrCo e Moderate: slope_.______ Severe: slope; moder- Slight .o . Moderate: slope;
ately rapid coarse fragments.
permeability.
CrD e Severe: slope_ .- ._.._.___ Severe: slope; Moderate: slope___..__. Severe: slope-_..__.___
moderately rapid
permeability.
CrE, CrF_________ Severe: slope-_______._ Severe: slope; Severe: slope-_-._._.___ Severe: slope--___.__._._

moderately rapid
permeability.
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Town and Country Planning

Soils are a very important consideration in most uses
of land. The interpretations in this section point out
soil-related limitations and problems expected to be
encountered for town and country uses. The most severe
limitations listed can be overcome if the cost involved
can be justified. The information is mnot intended to
eliminate the need for onsite investigations for specific
uses, but rather to serve as a guide for screening sites
and for planning more detailed investigations.

In table 9 the soils are rated as having slight, mod-
erate, or severe limitations for the specified uses. For
all of these ratings, it is assumed that a good cover of
vegetation can be established and maintained if needed.
A slight limitation means that soil properties are gen-

of the soils for town and country planning
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erally favorable and limitations are so minor that they
easily can be overcome..A moderate limitation can be
overcome or modified by planning, by design, or by spe-
cial maintenance. A severe limitation means that costly
soil reclamation, special design, intensive maintenance, or
a combination of these is required.

The types of limitations, expressed in terms of soil
characteristics or properties, are shown only for the
moderate and severe ratings. Some of these limitations
are expressed in terms that may not be found in a
standard dictionary or they may have special meaning.
These are defined in the Glossary in the back of this
survey.

Following are explanations of some of the columns
in table 9.

in such magping units may have different properties and limitations, and for this reason it is necessary to follow carefully the instructions

appear in the first column of this table]
Streets and Playgrounds Picnic areas Lawns and Cemeteries Paths and trails
low-cost roads landscaping
Slight to moderate: Moderate: slope..| Slight____________ Slight. . ________ Slight_.___.__.._____. Slight.
good to fair traffic-
supporting capacity.
Moderate: slope; good Severe: slope..__| Moderate: slope..| Moderate: slope..| Moderate: slope__._.. Slight.
to fair traffic- support- :
ing capacity.
Severe: slope..________ Severe: slope.___| Severe: slope....| Severe: slope.___| Severe: slope__..__.. Moderate: slope.
Severe: slope; bedrock Severe: slope__._| Severe: slope_...| Severe: slope..__| Severe: slope; bed- Severe: slope.
at depth of 1% to 3 rock at deptil of 1%
feet. to 3 feet.
Severe: seasonal high Severe: wetness; | Severe: wetness__| Severe: seasonal | Severe: seasonal high | Severe: wetness.
water table; flooding. flooding. high water water table; flood-
table; flooding. ing.
Severe: slope....______ Severe: slope; Severe: slope._...{ Severe: slope; Severe: slope; stony.-.| Severe: slope.
stony. stony.
Slight_._.________._____ Slight to moder- Slight__..____..____ Slight o occveonoo Slight_____.____._..__ Slight.
ate: slope.
Severe: flooding_.______ Severe: flooding__| Slight____________ Moderate: Severe: flooding.____.. Slight.
flooding.
Moderate: seasonal Moderate: Slight. . __....___ Moderate: Severe: seasonal Slight.
high water table. wetness. seasonal high high water table.
water table.
Slight_______ . ______. Severe: coarse Moderate: Slight_________.__ Slight___ ... Moderate:
fragments. coarse coarse
fragments. fragments.
Moderate: slope_....... Severe: slope; Moderate: Moderate: Moderate: slope_.___. Moderate:
coarse slope; coarse slope. coarse
. fragments. fragments. fragments.
Severe: slope..._..____ Severe: slope; Severe: slope_...| Severe: slope....| Severe: slope._.__..- Moderate: slope;
coarse coarse
fragments. fragments.
Severe: slope__________ Severe: slope; Severe: slope___.| Severe: slope...__| Severe: slope-.______ Severe: slope.
coarse
fragments.
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TABLE 9.—Degree and kind of limitations

Soil series and Septic tank Sewage lagoons Buildings with Camp areas
map symbols filter fields basements
Cuba: Cu___ .. Severe: flooding.__..____ Severe: flooding..______ Severe: flooding....___. Moderate: flooding.___.
Donahue:
5735 T Severe: moderately Severe: slope; bedrock | Severe: high Moderate to severe:
slow permeability; at depth of 2 to 3}% compressibility and rockiness; moderately
slope; bedrock at feet. shrink-swell potential; slow permeability;
depth of 2 to 3% feet. bedrock at depth of 2 slope.
to 3% feet.
DOF oo Severe: moderately Severe: slope; bedrock | Severe: high Severe: slope._________
slow permeability; at depth of 2 to 3% compressibility and
slope; bedrock at feet. shrink-swell potential;
depth of 2 to 34 feet. bedrock at depth of 2
to 3} feet; slope.
Gilpin:
GIC e Severe: slope; bedrock Severe: slope; bedrock Severe: slope; bedrock Moderate: slope._..____
at depth of 2% to at depth of 2 to at depth of 2% to
3% feet. 314 feet. 314 feet.
GID e Severe: slope; bedrock Severe: slope; bedrock Severe: slope; bedrock Severe: slope__._______
at depth of 2% to at depth of 2% to at depth of 214 to
314 feet. 3% feet. 314 feet,.
Hartsells:
HaCo. oo ._ Severe: slope; bedrock Severe: slope; bedrock Severe: slope; bedrock Moderate: slope._._____
at depth of 2 to at depth of 2 to at depth of 2 to
3% feet. 3% feet; moderately 314 feet.
rapid permeability.
HaD._____________ Severe: slope; bedrock Severe: slope; bedrock Severe: slope; bedrock Severe: slope._____.___
at depth of 2 to 3}% at depth of 2 to 3% at depth of 2 to 3%
feet. feet; moderately rapid feet.
permeability.
Johnsburg: Jo....___._ Severe: seasonal high Slight to moderate: Severe: seasonal high Moderate: wetness;
water table; very slow L or ML soil material.|  water table. very slow
permeability. permeability.
* Latham:
LaCo o ___ Severe: slow permea- Severe: slope; bedrock Severe: high compressi- | Moderate: slope; slow
bility; bedrock at at depth of 24 to bility; moderate to permeability.
depth of 24 to 34 feet. 344 feet. high shrink-swell
potential; bedrock at
depth of 234 to 3% feet.
LaD, LsD__._._.__. Severe: slope; slow Severe: slope; bedrock Severe: high compressi- | Severe: slope.___.__.___
permeability; bedrock at depth of 2% to bility; moderate to
at depth of 214 to 3% feet. high shrink-swell
3% feet. potential; bedrock at
depth of 2% to 3} feet.
LaE, LsE, LsF____. Severe: slope; slow Severe: slope; bedrock Severe: slope; high Severe: slope..____.____
For Shelocta permeability; bedrock at depth of 2% to 3% compressibility; mod-
part of LsD, at depth of 214 to 3% feet. erate to high shrink-
LsE, and LsF, feet. swell potential; bed-
see Shelocta rock at depth of 214 to
series. 3% feet.
Monongahela: MoB____| Severe: slow permea- Moderate: slope..____. -| Moderate: seasonal Moderate: slow
bility; seasonal high high water table; permeability.
water table. medium compressi-
bility.
Morehead: Mp_.._____ Severe: seasonal high Moderate: moderate Severe: . seasonal high Moderate: wetness. ___.
water table; flooding permeability; some water table; medium. ‘
in some areas. ML material. compressibility.
Mullins: Mr__________ Severe: very slow per- Slight_____ . .___ Severe: seasonal high Severe: wetness; very

meability ; seasonal
high water table.

water table; flooding
in some areas.

slow permeability.
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Streets and Playgrounds Picnic areas Lawns and Cemeteries Paths and trails
low-cost roads landscaping
Severe: flooding.__.__.. Severe: flooding_.| Slight____________ Moderate: Severe: flooding._____ Slight.
flooding.
Severe: slope; bedrock | Severe: slope; Moderate to Severe: Severe: slope; Moderate:
at depth of 2 to 3% rockiness. severe: slope; rockiness; slope. rockiness; bedrock rockiness; slope.
feet; moderate to high rockiness. at depth of 2 to
shrink-swell potential. 3% feet.
Severe: slope; bedrock | Severe: slope; Severe: slope.___| Severe: Severe: slope; Severe: slope.
at depth of 2to 314 feet; rockiness. rockiness; slope. rockiness; bedrock
moderate to high at depth of 2 to
shrink-swell potential. 314 feet.
Severe: slope; bedrock | Severe: slope..__| Moderate: slope..| Moderate: slope; | Severe: bedrock at Slight.
at depth of 2% to 3% bedrock at depth of 2% to 3%
feet. depth of 24 to feet.
3 feet.
Severe:. slope; bedrock | Severe: slope__.__| Severe: slope.___| Severe: slope....| Severe: slope; bed- Moderate: slope.
at depth of 2% to 3% rock at depth of 2%
feet. to 3% feet.
Severe: slope; bedrock Severe: slope_.__| Moderate: slope__ Moderate: slope; | Severe: bedrock at Slight.
at depth of 2 to 3% bedrock at depth of 2 to 314
feet. de/pth of 2 to feet.
314 feet.
Severe: slope; bedrock Severe: slope__..| Severe: slope__..| Severe: slope___.| Severe: slope; bed- Moderate: slope.
at depth of 2 to 3% rock at depth of 2
feet. to 3% feet.
Severe: seasonal high Severe: wetness; | Moderate: wet- Moderate: sea- Severe: seasonal Moderate: sea-
water table. very slow ness. sonal high water high water table. sonal high water
permeability. table. table.
Severe: poor traffic- Severe: slope._..| Moderate: slope..| Moderate: Severe: slow permea- | Slight.
supporting capacity; slope: bedrock bility.
moderate to high at depth of 24
shrink-swell potential. to 3% feet.
Severe: slope; poor Severe: slope___.| Severe: slope_._.| Severe: slope._..| Severe: slope; slow Moderate: slope.
traffic-supporting permeability.
capacity; moderate to
high shrink-swell
potential.
Severe: slope; poor Severe: slope_...| Severe: slope._._| Severe: slope._._| Severe: slope;slow Severe: slope.
traffic-supporting ca- permeability.
pacity; moderate to
high shrink-swell
potential.
Moderate: fair traffic- | Moderate: slope; | Slight._______.___ Slight____________ Severe: slow perme- | Slight.
supporting capacity; slow perme- ability.
seasonal high water ability.
table.
Severe: seasonal high Moderate: wet- | Moderate: wet- | Moderate: sea- Severe: seasonal high | Slight.
water table; flooding ness. ness. sonal high water water table; flood-
in some areas. table. ing in some areas.
Severe: seasonal high Severe: wetness; | Severe: wetness_.| Severe: seasonal | Severe: seasonal high | Severe: wetness.
water table; flooding very slow high water water table; very
in some areas. permeability. table. slow permeability.
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*Muse:
MsB_ - Severe: moderately Moderate: slope__...._. Moderate: medium to Moderate: moderately
slow permeability. high compressibility; slow permeability.
moderate to high -
shrink-swell potential.
MsCo e Severe: moderately Severe: slope___.______ Moderate: medium to Moderate: slope; mod-
slow permeability. high compressibility; erately slow permea-
moderate to high bility.
shrink-swell potential.
MsD . Severe: slope; mod- Severe: slope______..__ Moderate: slope; Severe: slope_____._.__._
erately slow permea- medium to high com-
bility. pressibility ; moderate
to high shrink-swell
potential.
MsE, MtF____._ ... Severe: moderately Severe: slope______._-_ Severe: slope.._.___..___ Severe: slope..._..__..
For Trappist part slow permeability;
of MtF, see slope.
Trappist series.
Pope:

PO e Severe: flooding.__...__ Severe: flooding; mod- Severe: flooding_._.__._ Moderate: flooding_. ...
erately rapid
permeability.

PP Severe: flooding._____.. Severe: flooding; mod- | Severe: flooding________ Moderate: flooding;
erately rapid coarse fragments.
permeability.

Ramsey.__ . _________.. Severe: slope; bedrock Severe: slope; bedrock Severe: slope; bedrock Severe: slope._._______
Mapped only with - at depth of 1 to 134 at depth of 1 to 134 at depth of 1 to 1%
with Steins- feet. feet; rapid permea- feet.
burg soils. bility.
Renox:

ReBo_ o ___ Slight. . ____.____ Moderate: slope; mod- | Slight.____.__________.__ Moderate: coarse
erately rapid permea- fragments.
bility; coarse
fragments.

ReComea L Moderate: slope________ Severe: slope______.._. Slight . . ___.__._ Moderate: slope; coarse

fragments.
*Rigley:

RgBo o __ Slight____._____ . ___._ Severe: slope; mod- Slight____ . _________ Moderate: coarse
erately rapid fragments.
permeability.

RgCo . Moderate: slope-_______ Severe: slope; moder- Slight_ . _________ Moderate: slope; coarse
ately rapid perme- fragments in some
ability. areas.

RgD, RoD________.. Severe: slope_._._.._ —__| Severe: slope; moder- Moderate: slope_____ —--| Severe: slope...._.....

) ately rapid perme-
ability.
RgE, RIF, RoE, RoF_| Severe: slope__.___._..__ Severe: slope; moder- Severe: slope_.___._____ Severe: slope; stoniness
For Donahue part ately rapid perme- in some areas.
of RoD, see ability.
Donahue series
unit DoD; for
Donahue part
of RoE and RoF,
see Donahue se-
ries unit DoF.
Sheloeta_ _ . ___..._ _—___| Severe: slope_._.__._.__ Severe: slope___._._.__ Moderate to severe: Severe: slope......_._.--

Mapped only with
Latham soils.

slope.
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Moderate to severe: Moderate: mod- | Slight____________ Slight._._________ Moderate: moderate- | Slight.

fair to poor traffic- erately slow ly slow perme-
supporting capacity; permeability; ability.
moderate to high slope.

shrink-swell potential.

Moderate to severe: Severe: slope____| Moderate: slope..| Moderate: slope..| Moderate: moderate- | Slight.

fair to poor traffic- ly slow perme-
supporting capacity; ability; slope.
moderate to high-

shrink-swell potential;

slope.

Severe: slope_._._._._.__. Severe: slope____| Severe: slope.__.| Severe: slope__._| Severe: slope._______ Moderate: slope.

Severe: slope._____.____ Severe: slope..__| Severe: slope____| Severe: slope__.__| Severe: slope_.____. Severe: slope.

Severe: flooding.__.___. Severe: flooding__| Slight____________ Moderate: Severe: flooding_____ Slight.

flooding.

Severe: flooding..__.____ Severe: flooding; | Moderate: Moderate: Severe: flooding.___. Moderate:
coarse frag- coarse frag- flooding. coarse frag-
ments. ments, ments.

Severe: slope; bedrock | Severe: slope; Severe: slope._.._| Severe: slope; Severe: slope; bed- Moderate to

at depth of 1 to 1% bedrock at bedrock at rock at deptﬁ of 1 to severe: slope.
feet. depth of 1 to depth of 1 to 14 feet; rocky.
1% feet; rocky. 1}5 feet; rocky.

Slight._._______________ Severe: coarse Moderate: Slight____________ Slight. .. ___________ Moderate:
fragments. coarse frag- coarse frag-

ments. ments.

Moderate: slope..______ Severe: coarse Moderate: slope; | Moderate: Moderate: slope..__| Moderate:
fragments; coarse frag- slope. coarse frag-
slope. ments. ments.

Slight-._.____._________ Severe: coarse Moderate: Slight_______._____ Slight____.____._____ Moderate:
fragments. coarse frag- coarse frag-

ments. ments.

Moderate: slope___.____ Severe: slope; Moderate: slope; | Moderate: slope..| Moderate: slope..... Moderate: coarse
coarse frag- coarse frag- fragments.
ments. ments in some

areas.

Severe: slope__________ Severe: slope; Severe: slope._..| Severe: slope.._..| Severe: slope...__... Moderate: slope;
coarse frag- coarse fragments
ments. in some areas.

Severe: slope___.______ Severe: slope; Severe: slope..._| Severe: slope; Severe: slope; Severe: slope;
coarse frag- stoniness in stoniness in some stoniness in
ments; stoniness some areas. areas. some areas.
in some areas.

Severe: slope______.___. Severe: slope..__| Severe: slope....| Severe: slope____| Severe: slope.___._. Moderate to

severe: slope.
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Skidmore: Sd-__.____. Severe: flooding.____.__ Severe: flooding; mod- | Severe: flooding...-_.___ Moderate: coarse frag-

erately rapid perme- ments.
ability.

*Steinsburg:

SrD oo Severe: slope; bedrock Severe: slope; moder- Severe: slope; bedrock Severe: slope..___.._.._.
at depth of 2 to 3 feet. ately rapid perme- at depth of 2 to 3 feet.
ability; bedrock at
depth of 2 to 3 feet.
1Y S Severe: slope; bedrock Severe: slope; moder- Severe: slope; bedrock Severe: slope_________.
For Ramsey part, at depth of 2 to 3 feet. ately rapid perme- at depth of 2 to 3 feet.
see Ramsey ability; bedrock at
series. depth of 2 to 3 feet.

Stendal: St-__._____.__ Severe: flooding; Severe: flooding.___..__ Severe: flooding; Moderate: flooding;
seasonal high water seasonal high water seasonal high water
table. table. table.

Stendal, neutral variant: | Severe: flooding; Severe: flooding; Severe: flooding; -Moderate: flooding;

Sv. seasonal high water moderately rapid seasonal high water seasonal high water
table. permeability. table. table.

Strip mines: Sx.

Too variable to
be rated.

Tilsit:

TIB e Severe: slow permea- Moderate: slope; ML Moderate: seasonal Moderate: slow
bility; seasonal high and CL material. high water table; permeability.
water table. medium compressi-

bility.

TIC . e Severe: slow permea- Severe: slope___._..-._ Moderate: seasonal Moderate: slope; slow
bility; seasonal high high water table; permeability.
water table. medium compressi-

bility.
Trappist-- - __-- Severe: slope; moder- Severe: slope; bedrock Severe: slope; bedrock Severe: slope;
Mapped only ately slow permea- at depth of 2 to 3 at depth of 2 to 3 stoniness.
with Muse bility ; bedrock at feet. feet; high compressi-
goils. depth of 2 to 3 feet. bility.

Whitley:

WhC . Moderate: slope; Severe: slope; bedrock Moderate: bedrock at Moderate: slope_.___.___
bedrock at depth of at depth of 3 to 5 depth of 3 to 5 feet;

3 to 5 feet. feet. medium compressi-
bility.

WhD._ .. Severe: slope_______.__ Severe: slope; bedrock Moderate: slope; Severe: slope__.________

at depth of 3 to 5 bedrock at depth of
feet. 3 to 5 feet; medium
compressibility.

WA o _ Slight - ooo--- Moderate: moderate Moderate: medium Slight_ . __ .. ...

permeability. compressibility.

WtB_ .. Slight____ . Moderate: slope; Moderate: medium Slight_ . .-

moderate permea- compressibility.
bility.
WtCo oo Moderate: slope.___-___ Severe: slope.___-_____ Moderate: medium Moderate: slope..______

compressibility.
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Severe: flooding_ ... ... Severe: flooding; | Moderate: coarse | Severe: coarse Severe: flooding; Moderate: coarse

coarse frag- fragments. fragments. coarse fragments. fragments.
ments.

Severe: slope; bedrock Severe: slope; Moderate to Severe: slope; Severe: slope; bed- Moderate: slope.
at depth of 2 to 3 feet. rocky. severe: slope. rocky. rock at depth of 2

to 3 feet; rocky.

Severe: slope; bedrock | Severe: slope; Severe: slope____| Severe: slope; Severe: slope; bed- Severe: slope.
at depth of 2 to 3 feet. rocky. rocky. rock at depth of 2

to 3 feet; rocky.

Severe: flooding; Severe: Moderate: Severe: Severe: flooding; Moderate:
seasonal high water flooding. wetness. flooding. seasonal high water seasonal high
table. table. water table.

Severe: flooding; Severe: Moderate: Severe: Severe: flooding; Moderate:
seasonal high water flooding. wetness. flooding. seasonal high water seasonal high
table. table. water table.

Moderate: seasonal Moderate: Slight______._____ Slight. . ___.______ Severe: slow Slight.
high water table; slope; slow permeability.
fair traffic-supporting permeability.
capacity.

Moderate: -slope; Moderate: Moderate: Moderate: Severe: slow Slight.
seasonal high water slope; slow slope. slope. permeability.
table; fair traffic- permeability.
supporting capacity.

Severe: slope; bedrock Severe: slope; Severe: slope....| Severe: slope; Severe: slope; bed- Severe: slope;
at depth of 2 to 3 stoniness. stoniness. rock at depth of 2 stoniness.
feet; poor traffic- to'3 feet; stoniness.
supporting capacity.

Severe: bedrock at Severe: slope..._| Moderate: Moderate: Moderate: slope; Slight.
depth of 3 to 5 feet. slope. slope. bedrock at depth

of 3 to 5 feet.

Severe: slope; bedrock Severe: slope.._.| Severe: slope.___.| Severe: slope.___| Severe: slope._______ Moderate:
at depth of 3 to 5 slope.
feet.

Moderate: fair Slight .. ...______. Slight . ________... Slight . _________._ Slight . oo . Slight.
traffic-supporting
capacity.

Moderate: fair Moderate: slope..| Slight._________.. Slight___________. Slight ... _._._.______. Slight.
traffic-supporting
capacity. ]

Moderate: fair Severe: slope_.._| Moderate: slope..[ Moderate: slope..| Moderate: slope._.... Slight.
traffic-supporting
capacity; slope.
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Septic tank filter fields are subsurface systems of tile
or perforated pipe that distribute effluent from a septic
tank into natural soil. The soil material between depths
of 18 inches and 6 feet is evaluated. The soil properties
considered are those that affect both absorption of efflu-
ent and construction and operation of the system. Prop-
erties that affect absorption are permeability, depth to
water table or rock, and susceptibility to flooding.
Slope affects difficulty of layout and construction and
the risk of soil erosion, lateral seepage, and downslope
flow of effluent. Large rocks or boulders increase con-
struction costs.

Sewage lagoons are shallow ponds constructed to hold
sewage 2 to 5 feet deep long enough for bacteria to
decompose the solids. A lagoon has a nearly level floor,
and sides, or embankments, of compacted soil material.
The assumption is made that. the embankment is com-
pacted to medium density and the pond is protected
from flooding. Properties are considered that affect
the pond floor and the embankment. Those that affect
the pond floor are permeability, organic-matter con-
tent, and slope; and if the floor needs to be leveled,
depth to and condition of bedrock become important.
The soil properties that affect the embankment are the
engineering properties of the embankment material, as
interpreted from the Unified soil classification system,
and the amount of stones, if any, that influence the ease of
excavation and compaction of the embankment material.

Buildings, as rated in table 9, include dwellings and
service buildings that have basements that are not more
than three stories high, and that are placed in undis-
turbed soil. The features that affect the rating of- a soil
for dwellings and service buildings relate to capacity
to support load and resist settlement under load and
relate to ease of excavation. Soil properties that affect
capacity to support load are wetness, susceptibility to
flooding, density, plasticity, texture, and shrink-swell
potential. Those that affect excavation are wetness,
slope, depth to bedrock, and content of stones and rocks.

Camp areas are used intensively for tents and small
camp trailers and the accompanying activities of out-
door living. Little preparation of the site is required,
other than shaping and leveling for tent and parking
areas. Camp areas are subject to heavy foot traffic and
limited vehicular traffic. The best soils have mild slopes,
good drainage, a surface free of rocks and coarse frag-
ments, freedom from flooding during periods of heavy
use, and a surface that is firm after rains but not dusty
when dry.

Streets and low-cost roads, as rated in table 9, have
an all-weather surface that is expected to carry auto-
mobile traffic all year. They have a subgrade of under-
lying soil material; a base of gravel, crushed rock, or soil
material stabilized with lime or cement; and a flexible
or rigid surface, commonly of asphalt or concrete. These
roads are graded to shed water and have ordinary pro-
visions for drainage. They are built mainly from soil
glaterial at hand, and most cuts and fills are less than 6 feet

eep.

Playgrounds are areas used intensively for baseball,
football, badminton, and similar organized games. Soils
suitable for this use withstand intensive foot traffic. The
best soils have a nearly level surface free of coarse

fragments and rock outcrops, good drainage, freedom
from flooding during periods of heavy use, and a sur-
face that is firm after rain but not dusty when dry. If
grading and leveling are required, depth to rock is
important.

Picnic areas are attractive natural or landscaped
tracts used primarily for preparing meals and eating
outdoors. These areas are subject to heavy foot traffic,
but most of the vehicular traffic is confined to access
roads. The best soils are firm when wet but not dusty
when dry, are free from flooding during the season of
use, and do not have slopes or stoniness that greatly in-
cre?ise the cost of leveling sites or of building access
roads.

For lawns and landscaping, it is assumed that soil
material at the site will be used. No importation of fill
or topsoil is considered in the ratings. The ratings are
based on depth to seasonal water table, slope, depth to
bedrock, surface stoniness, surface rockiness, texture of
the surface layer, and flooding hazard.

Cemeteries, as rated in table 9, are community-type
cemeteries. It is assumed that soil material at the site
will be used. No consideration is given to importation of
fill or topsoil in the ratings. The soil features con-
sidered are depth to seasonal high water table, slope,
permeability, depth to bedrock, surface rockiness, sur-
face stoniness, surface soil texture, and hazard of flooding.

Paths and trails are used for local and cross-country
travel by foot or horseback. Design and layout should
be such as to require little or no cutting and filling.
The best soils are at least moderately well drained, are
firm when wet but not dusty when dry, are flooded not
more than once during the season of use, have slopes of
less than 15 percent, and have few or no rocks or stones
on the surface.

Formation and Classification
of the Soils

In this section the factors of soil formation and their
relationship to the soils in the survey area are dis-
cussed. Then the soil series are placed in higher cate-
gories of the current system of classification and in the
great groups of the old system.

Factors of Soil Formation °

Soil has been defined in many ways, but it is generally
considered to be the collection of natural bodies on the
earth’s crust that commonly supports growing land plants.
Soils are natural bodies in that they form by natural
processes rather than by artificial means.

Soils vary in many respects, but all do have some fac-
tors in common. Every soil consists of mineral matter,
organic mater, air, and water. The proportions of these
components vary among soils and among horizons in a
given soil. Every soil has length, breadth, and depth.
Each has a more or less well-developed profile, which

°H. H. BanEY, associate professor of agronomy, University of
Kentucky, assisted in preparing this section.
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is a succesion of layers, called horizons, in a vertical sec-
tion down into the underlying material. The nature of
this profile is important to root growth, moisture storage,
and storage of plant nutrients. The characteristics of the
soil profile are also used in classifying the soil.

The soil profile is a record of the history of the soil.
The soil as it is today is the product of the interaction
of five soil-forming factors: (1) climate; (2) living or-
ganisms, chiefly vegetation; (8) parent material; (4)

topography, or lay of the land; and (5) time. The inter--

action of the first four factors over a period of time deter-
mines the kind of soil found at any one place. These five
factors are briefly discussed in the paragraphs that fol-
ow.

Climate

Climate is considered to be an active soil-forming fac-
tor. It affects the chemical, physical, and biological prop-
erties of a soil. The principal components of climate are
precipitation and temperature. Precipitation and temper-
ature-influence vegetation, and, in turn, vegetation affects
formation of soil. Climate affects the animals and micro-
organisms that live in soil; influences weathering of rocks
and minerals; and affects removal and deposition of mate-
rials by wind and water. The speed of chemical processes
1s also directly related to temperature and, in most cases,
to water.

The climate of the survey area, which is temperate,
has probably remained relatively constant for a very long
time. Winters are fairly mild, and only for short per-
iods is the temperature extremely low. The average tem-
perature in January is 36.8° F. Periods of high tempera-
ture in summer are generally fairly short. The average
temperature in July is 75.7°. The normal annual precipi-
tation, which is 45.9 inches, is fairly well distributed
throughout the year.

The soils of the area are moist and unfrozen most of
the time and are subject to almost continuous leaching.
Under these conditions soluble bases and clay. minerals
are carried from the surface layer into the subsoil by
water percolating through the profile. This tends to pro-
duce acid soils, provided the bases leach or percolate
completely through the soil. Also, clay minerals tend to
accumulate in the subsoil. The result is an acid soil that
has a moderate to high accumulation of clay in the sub-
soil. Whitley and Muse soils are examples.

A sloping soil is affected slightly, but significantly, by
the direction of slope. Steep Rigley soils, for example,
are darker colored in the surface layer on north-facing
slopes than on south-facing slopes. This is because soils
on north-facing slopes are cooler and more moist, so that
more organic matter accumulates in the surface layer.
A study of McCreary County, Kentucky, to the south
of the survey area, found that 20 inches below the sur-
face a north-facing soil was 3° cooler than a nearby
south-facing soil. South-facing soils tend to be deeper,
undergo more leaching, have a longer growing season,
and have a greater tendency to summer drought than
do comparable north-facing soils.

Living organisms

Living organisms, both plants and animals but mainly
plants, are considered active soil-forming factors. They

add organic matter to the soil and aid in soil formation
and development. Plants bring nutrients from the lower
part of the solum to the upper layers, produce channels
through which air and water circulate, and improve soil
structure. Animals and micro-organisms mix and decom-
pose the organic matter, making plant nutrients available
and generally improving the condition of the soil.

The native vegetation of the area was predominantly
deciduous trees, mainly oaks, yellow-poplar, and hick-
ories. Virginia, shortleaf, and pitch pine were common
near cliffs and on narrow droughty ridges. The plants
growing in an area affect the kind of soils formed. For
example, the litter from pines decomposes to produce
more organic acids than litter from hardwoods. Soils
that developed under pines tend to be more highly leached
than those that decomposed under hardwoods. For ex-
ample, Steinsburg and Ramsey soils developed mostly
under pines, and they have low natural fertility and low
organic-matter content. On the other hand, Allegheny
soils developed under hardwoods and have medium fer-
tility and medium organic-matter content.

Forest litter reduces frost penetration and retards dry-
ing. The soils under trees, however, tend to be drier than
adjacent soils in open fields, especially in summer, be-
cause of the continual removal of soil moisiure by deep-
rooted trees. Soils that have a dry profile, such as
Ramsey and Berks soils, develop slowly. )

In places man has also altered soil formation. His
clearing of forests and planting of crops have reduced the
annual natural addition of organic matter to the soil.
In plowing, he mixes the upper horizons. When he has
misused the land, accelerated erosion removes part or all
of the desirable original surface layer and the less de-
sirable subsoil is exposed.

Parent material

The degree of soil profile dévelopment depends on the
length of time the parent material has been acted on by
the climate and by living organisms. In the early stages
of soil development, the characteristics of the soil are
largely those inherited from its parent material. As more
time passes the soil acquires characteristics of its own.
The type of parent material, however, affects the tex-
ture and mineralogical properties of the soil.

The parent materials of the soils in the survey area are
of three general types: (1) material that weathered in
place from rocks similar to those of the present bed-
rock; (2) alluvium, both general alluvium that was de-
posited on flood plains by streams and local alluvium that
was carried by water and gravity from adjacent hill-
sides and steep slopes and deposited at the base of the
hills or in alluvial fans; and (8) colluvial material car-
ried by gravity froni ridges and upper side slopes and
accumulated on benches and middle and lower side slopes.

The bedrock of the survey area is sedimentary and
consists primarily of acid sandstone, shale, and siltstone.
Some limestones and calcareous shales are present, mainly
in southeastern Rowan County and in central Menifee
County.

Soils, such as Berks soils, that developed in weathered
siltstone are medium textured, contain many coarse frag-
ments, and have weak horizon development. In contrast,
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Latham soils developed in clay shale and have fine tex-
ture and clearly developed horizons.

Soils of the flood plains and stream terraces developed
in general alluvium washed from upstream landforms.
This alluvium is a mixture of materials that were sorted
as they were deposited. The coarser materials were de-
posited near the stream channels and were the parent
material of soils such as Pope and Allegheny soils. The
fine-textured sediment settled in -slower moving or still
water and became the parent material of soils such as
the Cuba, Morehead, and Whitley. _

Material accumulated by gravity and water at the base
of slopes and on fans is closely related to the soils and
rocks on the slopes above. Cotaco and Renox soils de-
veloped in such material.

Most soils on the benches and lower one-half to two-
thirds of the steep side slopes developed in gravity-car-
ried colluvial material that is similar to the geological
formations and the soils on the slopes above. Colluvial
material is generally from two or more kinds of rock.
Cranston soils formed in material from siltstone and
shale; Rigley soils in material from sandstone, silt-
stone, and shale; and Brookside soils in material from
limestone, shale, sandstone, and siltstone.

Topography

Topography, or lay of the land, influences soils chiefly
by its effects on drainage and erosion, but also by the
variations it causes in exposure to climate and the re-
sulting differences in plant cover.

The shape of the land surface is generally related to
the different rates of weathering of the underlying rocks.
Shale weathers more rapidly than siltstone or sandstone;
consequently, landscapes underlain by shale have a
rounded, highly dissected appearance. When siltstone,
sandstone, and shale are interbedded, the landscape has
a benched appearance and more abrupt changes in slope.

Most steep soils are deep because they developed in
deep colluvial material that has washed and crept down-
hill from ridges and very steep upper slopes and from
cliffs. Examples are Rigley, Cranston, and Brookside
soils, Some steep soils are moderately deep or shallow,
particularly if very steep, largely because of rapid geo-
logic erosion. Examples are Berks and Ramsey soils.
Berks and Ramsey soils tend to have fewer and less
distinct horizons than less steep soils. This is a result
of water running off the surface and little water perco-
lating through the profile. More rainfall penetrates less
steep soils, and there is erosion.

Topography generally controls the water table. The
water table is important in profile development. Soils
that are saturated with water for extended periods re-
flect this saturation by the presence of mottling or gray-
ing of colors, or both. Examples are Mullins and Sten-
dal soils.

Soils that formed in closely similar parent material
but on different topographic positions also show a dif-
ferent internal drainage condition. Soils having this
relationship form a drainage sequence, or catena. For
example, well-drained Cuba soils, somewhat poorly
drained Stendal soils, and poorly drained Bonnie soils
form a catena of soils that formed in recent alluvium.
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Time

Time is required for changes to take place in parent
materials and for uniquely different kinds of soil to
develop. The length of time required for soil develop-
ment to take place in this survey area has been greatly
influenced by the kind and nature of the parent mate-
rials and the topography. For example, the Steinsburg
soils formed in residuum derived from resistant sand-
stone, and the Latham soils formed in residuum derived
from easily weathered soft shale. The Latham soils have
stronger horizon development than the Steinsburg soils.

More time is required for soils to form on steep land-
forms than on more nearly level landforms, because there
is more runoff where slopes are steeper and less water
moves through the parent material. Berks and Gilpin
soils formed in the same kind of parent materials and
for about the same length of time. The Gilpin soils
formed on more nearly level landforms than the Berks
soils and they have stronger horizon development than
the Berks soils.

When soils begin to form they have characteristics
almost identical to those of the parent material. Such
soils are said to be immature, or youthful. Among the
immature soils in the survey area are the Cuba and
Clifty soils on flood plains. These soils formed in recent
sediment and have weak horizon development; the sur-
face layer shows a slight increase in content of organic
matter, and the subsoil shows weak structure. After a
long time, and if there is no further addition of sedi-
ment, weathering occurs, some of the finer material
moves into the subsoil, and the structure and color of
the subsoil change. Whitley soils are an example of
these maturing actions.

A soil is generally said to be mature when it has been
in place long enough to acquire distincet profile charac-
teristics. Examples of mature soils in the survey area
are Hartsells, Tilsit, and Latham soils.

Classification of the Soills

Two systems of classifying soils have been used in the
United States in recent years. The older system was
adopted in 1938 (2) and later revised (6, 20). The sys-
tem currently used was adopted for general use by the
National Cooperative Soil Survey in 1965 (22). The cur-
rent system is under continual study (79). Therefore,
readers interested in developments of this system should
search available literature. In table 10 some of the classes
in the current system and the great soil groups in the
older system are given for each soil series in the survey
area. The classes in the current system are briefly de-
find in the following paragraphs.

OrpEr: In the orders of the current system of classi-
fication, soils are grouped according to common proper-
ties that seem to be the result of the same types of
processes acting to about the same degree on parent ma-
terial. Ten soil orders are recognized in the current sys-
tem. Each order is named with a word of three or four
syllables ending in sol.

As shown in table 10, there are four soil orders in
the survey area. They are Entisols, Inceptisols, Ultisols,
and Alfisols. Entisols lack pedogenic horizons. Incepti-
sols are usually moist and have altered pedogenic hori-
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zons. Ultisols are highly developed but still contain some
weatherable minerals. Alfisols have a clay-enriched B
horizon that is high in base saturation.

SurorpEr: Each order is subdivided into suborders,
primarily on the basis of those soil characteristics that
seem to produce classes having the greatest genetic simi-
larity. The suborders narrow the broad climatic range
permitted in the order. The soil properties used to sepa-
rate suborders mainly reflect either the presence or ab-
sence of waterlogging or soil differences resulting. from
the climate or vegetation. The names of suborders have
two syllables. The last syllable indicates the order. An
example is Aquent (Aqu, meaning water or wet, and ent,
from Entisol). The suborder is not shown in table 10,
since it is indicated in the last word of the subgroup
name.

Grear crour: FEach suborder is divided into great
groups- according to the presence or absence of genetic
horizons and the arrangement of these horizons. The
horizons used to make separations are those in which
clay, iron, or humus have accumulated. The features used
are the self-mulching properties of clay, soil tempera-
ture, major differences in chemical composition (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 Hapludult (Hapl, mean-
ing minimum). The great group is not shown separately
in table 10, because it is the last word in the name of the
subgroup.

SusBerour: Each great group is divided into sub-
groups, one that represents the central (typic) segment
of the group and others, called intergrades, that have
properties of one great group and also one or more prop-
erites of another great group, suborder, or order. Sub-
groups 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 a great group. An example is T'ypic Hapludult
(a typical Hapludult). Table 10 shows the name of the
subgroup for each soil series recognized in the survey
areg. :

FamrLy: Each subgroup is divided into families, pri-
marily on the basis of properties important to plant
growth. Some of the properties considered are texture,
mineralogy, reaction, soil temperature, permability, con-
sistence, and thickness of horizons. A family name con-

TaBLE 10.—Classification of soil series by higher categories

Series Family Subgroup Order Great soil group (1938 classification)
Allegheny__.______ Fine-loamy, mixed, mesic.._____ Typic Hapludults_______ Ultisols. .- _. Red-Yellow Podzolic soils. :
Berks____.._____. Loamy-skeletal, mixed, mesic__._| Typic Dystrochrepts___ .. Inceptisols._____ SOE lgrunls Acides intergrading to

) ithosols.

Bonnie___________ Fine-silty, mixed, acid, mesic_._| Typic Fluvaquents______ Entisols___._._.. Alluvial soils.
Brookside. ___.___ Fine, mixed, mesic__.__________ Typic Hapludalfs._.______ Alfisols____..__. Gray-Brown Podzolic soils. .
Chavies, acid Coarse-loamy, siliceous, mesic__.| Typic Hapludults_______ Ultisols_'_ ... .- Gray-Brown Podzolic soils in-

variant. tergrading to Alluvial soils.
Clifty____________ Fine-loamy, mixed, mesic._.____ Fluventic Dystrochrepts..| Inceptisols______ Alluvial soils.
Cotaco, neutral Fine-loamy, mixed, mesic.______ Aquic Hapludalfs_.._____| Alfisols___..__._. Gray-Brown Podzolic soils inter-

variant. grading to Alluvial soils.
Cranston_._.______ Coarse-loamy, mixed, mesic_.___ Typic Hapludalfs________ Alfisols_________ Gray-Brown Podzolic soils.
Cuba____________ Fine-silty, mixed, mesic. .. _____| Fluventic Dystrochrepts..| Inceptisols._.__. Alluvial soils.
Donahue________._ Fine, mixed, mesic...__________ Typic Hapludalfs______._ Alfisols_._._ ... Red-Yellow Podzolic soils.
Gilpin. . ________. Fine-loamy, mixed, mesic_______ Typic Hapludults-._____ Ultisols. - ..___ Gray-Brown Podzolic soils.
Hartsells 1___..... Fine-loamy, siliceous, thermic___| Typic Hapludults_..____ Ultisols_ _ ___.__ Red-Yellow Podzolic soils.
Johnsburg 2_._____ Fine-silty, mixed, mesic. . ._.__. Aquic Fragiudults_______ Ultisols_ . - _____ Planosols. .
Latham__________ Clayey, mixed, mesic. ... ___ Aquic Hapludults_ ______ Ultisols_ ____._. Red-Yellow Podzolic soils inter-

grading to Gray-Brown Podzolic
soils.
Monongahela_ ____ Fine-loamy, mixed, mesic___.__.__ Typic Fragiudults_ .. _.__ Ultisols_ .. ___. Red-Yellow Podzolic soils.
Morehead.________ Fine-silty, mixed, mesic.___.___._ Aquic Hapludults_ ... __ Ultisols_ ... Gray-Brown Podzolic soils.
Mullins_ . ... Fine-silty, mixed, mesic________ Typic Fragiaquults_ ___ .. Ultisols_ - ______ Planosols.
Muse____________ Clayey, mixed, mesic.____._.____| Typic Hapludults__.___. Ultisols. - - .- .- Red-Yellow Podzolic soils.
Pope.____._____.. Coarse-loamy, mixed, mesic..___ Fluventic Dystrochrepts__| Inceptisols.._...| Alluvial soils.
Ramsey.._____... Loamy, siliceous, mesic....._._. Lithic Dystrochrepts..___ Inceptisols.._.__ Lithosols.
Renox_________.. Fine-loamy, mixed, mesic.....__ Mollic Hapludalfs_ . __.___ Alfisols._ .. _..___ Gray-Brown Podzolic soils.
Rigley.________.__ Coarse-loamy, mixed, mesic...__| Typic Hapludults_____.__ Ultisols. - - o nm2 Red-Yellow Podzolic soils.
Shelocta_._.__.__ _| Fine-loamy, mixed, mesic._.____ Typic Hapludults_ __ . _._ Ultisols. - ... Gray-Brown Podzolic soils.
Skidmore__._______ Loamy-skeletal, mixed, mesic_ - .| Dystric Fluventic Inceptisols..._-_ Alluvial soils.
Eutrochrepts.

Steinsburg...._..__ Coarse-loamy, mixed, mesic._..__ Typic Dystrochrepts..__. Inceptisols..__.__ Sols Bruns Acides.
Stendal._________ Fine-silty, mixed, acid, mesic..._.| Aeric Fluvaquents___.____ Entisols____.__. Alluvial soils.
Stendal, neutral Coarse-loamy, mixed, nonacid, | Aeric Fluvaquents______. Entisols.__.__.__ Alluvial soils.

variant. mesic.
Tilsit - _____ Fine-silty, mixed, mesic._._____ Typic Fragiudults__._._.. Ultisols_ _ - ... Red-Yellow Podzolic soils.
Trappist-- .- Clayey, mixed, mesic. ... ._... Typic Hapludults_______ Ultisols - - ... Red-Yellow Podzolic soils.
Whitley . __.__... Fine-silty, mixed, mesic_.__.___ Typic Hapludults_______ Ultisols_ - . .____ Red-Yellow Podzolic soils.

1 The Hartsells soils are in the mesic temperature zone, but they are near the line between mesic and thermic. .
2 Johnsburg soils in this survey area have a yellower hue in the B horizon, except in the B32 horizon, and are grayer in the lower part
of the fragipan and B31g horizon than is defined as within the range of the series.
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sists of a series of adjectives describing certain proper-
ties used as family differentiae (texture, mineralogy, and
the like). This classification of each soil series is shown
in table 10. '

Series: A series consists of a group of soils that
formed from a particular type of parent material. It has
genetic horizons that, except for texture of the surface
layer, are similar in differentiating characteristics and
in arrangement in the soil profile. Among these charac-
teristics are color, structure, reaction, consistence, and
mineralogical and chemical composition.

Laboratory Data’

As part of this soil survey, samples from selected soils
were analyzed by the Kentucky Agricultural Experiment
Station. These profiles are representative of their respec-
tive series and are described in the section, “Descriptions
of the Soils.”

Early in mapping it became evident that there were
differences between two steep soils that formed in deep
colluvium derived from acid siltstone and shale. Prior
mapping procedures had included both soils, one from
Pennsylvanian rocks and the other from’ Mississippian
rocks, in one soil series. The observations made during
mapping indicated that these soils, occurring on two dif-
ferent geologic formations, had different color, texture,
and landform. As an outgrowth of these observations,
representative profiles from each geologic area were ana-
lyzed to determine the chemical and physical character-
istics of the soils that are important to their classifica-
tion.

"H. H. BALEY, associate professor of agronomy, University of
Kentucky, assisted in preparing this section.
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The results of these analyses are shown in table 11.
The data in this table are useful in classifying soils and
developing concepts of soil genesis. They confirm the
classification of the Shelocta and Cranston soils in this
survey area. The data are also helpful in estimating
available water capacity, fertility, productivity, and other
aspects of soil management.

Samples and descriptions of each horizon of the soils
that were studied were obtained from profiles exposed
in specially dug pits. Results reported in table 11 are
averages of duplicate determinations using air-dry soil.
All analyses were on material finer than 2 millimeters.
The methods of Kilmer and Alexander were used for
organic-matter removal and pipette mechanical analysis
(9). Material coarser than 2 millimeters was determined
by field estimation and is reported by volume. Soil re-
action was determined by the glass electrode method us-
ing a 1:1 soil-water suspension. A method adapted from
Peech et al. (74), was followed in the determination of
cation-exchange capacity of whole soils, except that re-
placed ammonium ions were determined by distillation
and titration. A Perkin-Elmer 303 atomic absorption
spectrophotometer * was used to determine magnesium and
sodium in solutions extracted from soil with neutral
normal ammonium acetate. A Technicon Auto-Analyzer
flame photometer was used for calcium and potassium de-
terminations in the same extractants. Organic matter was
determined by modification of the method of Walkley
and Black (24). Base saturation was obtained by divid-
ing the sum of bases (Ca, Mg, K, and Na) by the cation
exchange capacity and multiplying by 100.

®Trade and company names are included for the specific in-
formation of the reader and do not imply any endorsement by
the United States Department of Agriculture.

TaBLE 11.—Physical and chemical
[Analyses by Kentucky Agricultural

Particle-size distribution
Soil name and location Horizon Depth Very coarse Very fine
from | Larger than sand to sand
surface | 2 millimeters fine sand (0.1 mm-
(2 mm- 0.05 mm)
0.1 mm)
Cranston gravelly silt loam: Inches Percent Percent Pereent

Three miles north of Poppin Rock Tunnel at Paragon on State | Al________ - 25 4.7 19. 3
Route 519, 300 yards east in a ravine, Rowan County. | Bl________ 5-13 20 5.0 17. 6
Laboratory No. S67Ky-103-1. B21t_..____ 13-23 30 5.4 17. 4

B22t.___.__ 23-31 15 4,2 15,3
B3t___.____ 31-50 15 3.6 16. 6
_________ 50-76 23 3.6 15. 6
Shelocta silt los.,.

About 4 miles southeast of the North Fork of the Licking | Apl.__..___ 0-2 3 12.9 8.9
River on State Route 1378, then 200 yards north, Morgan | Ap2______. 2-8 5 14.1 8.8
County. Laboratory No. 867 Ky—-88-8. Blt..____.__ 8-14 5 8.9 7.1

B21t.._.___ 14-26 10 8.8 6.3
B22t_______ 26-36 8 6. 2 5.4
B3t.__...___ 36-47 10 56 4.8
Cooo_. 47-64 30 1.4 1.9

1 Trace.
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General Nature of the Area

This section provides general information about Men-
ifee and Rowan Counties and Northwestern Morgan
County. It briefly tells about history, climate, physi-
ography and geology, relief and drainage, and re-
sources.

Menifee County was established in 1869. Its popula-
tion, according to the 1960 census, was 4,276, which was
10.9 percent less than the population in 1950. Menifee
County has no urban -centers.

Rowan County was established in 1856. Its popula-
tion in 1960 was 12,808, which was 0.8 percent more
than the population in 1950. Rowan County has an
urban population of 4,170, a rural nonfarm population
of 5,767, and a rural farm population of 2,871.

Morehead State University was founded in 1922 and
has 365 acres in and near Morehead. Its physical plant
consists of more than 40 major structures, and its en-
rollment is about 6,000. The university contributes sig-
nificantly to thé cultural environment and economy of
Morehead and of Rowan Counties.

Climate®

The climate in Menifee and Rowan Counties and
Northwestern Morgan County is temperate. Winters are
moderately cold, and summers are warm and humid.
Temperature, rainfall, and humidity remain within
limits agreeable to man and are suitable for varied
plant and animal life. All seasons are marked by
weather changes that come from passing weather fronts

°By ArAN B. ErawM, Jr, climatologist for Kentucky, National
Weather Service, U.S. Department of Commerce.

characteristics of two selected soils

Experiment Station, Lexington)

and associated centers of high and low pressure. This
activity is least late in spring and in summer, somewhat
greater in fall, and greatest in winter and early in
spring. Temperatures depart from the average least
during the period of least activity and vary from the
average most during the period of greatest activity.
Tables 12 and 13 give climatic data. All temperatures
are based on those in a standard National Weather
Service thermometer shelter at a height of approxi-
mately 5 feet above the ground in a representative expo-
sure. Temperatures at times will be lower nearer the
ground or in local areas subject to extreme air drainage.
There may be at times considerable variation in tem-
perature in hilly areas some distance from the station.

Precipitation is fairly well distributed throughout
the year, and there are no wet or dry seasons. October
has the least rainfall, and July has the most. Annual
free-water evaporation from shallow lakes and farm
ponds averages about 35 inches, which is about 11 inches
less than the average annual precipitation. About 74
percent of the evaporation occurs from May to October.

Snowfall is quite variable from year to year, and
some winters have relatively little. The greatest annual
total recorded for the period of this summary was 44.9
inches in 1960; the least recorded was 3.6 inches in
1949. Thunderstorms occur an average of about 46 days
each year. They are most frequent in spring and sum-
mer but can occur in any month. They cause most of the
short-duration, high-intensity rainfall.

The growing season for plants that are killed by a
temperature of 32° F averages 166 days. The season is
187 days or more in 10 percent of the years, 177 days
or more in 25 percent, 155 days or more in 75 percent,
and 145 days or more in 90 percent. :

Particle-size distribution—Continued Extractable cations
(milliequivalent
Cation per 100 grams of soil) Sum Base
Reaction Organic exchange i of satura-
Sand Silt Clay matter capacity bases | tion
(2 mm- (0.05 mm- (less than
0.05 mm) 0.002 mm) 0.002 mm) Ca Mg K Na
Percent Pércent Percent pH Percent Meg/100g Percent

24.0 67. 4 8.6 5.8 81 7.8 3.2 1.0 .3 .1 4.6 59
22,6 68. 7 | 8.7 5.0 1. 31 4.4 .4 .2 .2 .1 .9 20
22.8 68. 6 8.6- 5.4 . 50 4,2 .6 .8 .2 0] 1.6 38
19, 5 68. 9 11. 6 5.4 37 6.3 7 1.2 .2 .1 2.2 35
20. 2 67.0 12. 8 5.2 .22 7.0 1.0 16 .2 .1 2.9 41
19. 2 67.3 13. 5 5.5 .24 6.6 1.8 2.6 .2 .1 4.7 71
21.8 57.7 20.5 5.5 4, 97 10. 9 5.8 0.8 0.4 Q] 7.0 64
22.9 56. 0 21.1 5.0 2.87 8.7| 19 .4 3 2.6 30
16. 0 55. 5 28.5 4.7 .78 73| 2.2 5 .3 Q) 3.0 41
15.1 56. 5 28.4 4.3 .29 7.8 1.2 7 .3 ™M 2.2 28
11. 6 59, 8 28.6 4,1 .35 8.4 .7 8 .2 O] 1.7 20
10. 4 58. 5 31. 1 4.0 .32 9,2 .2 .9 .2 0.1 1. 4 15

3.3 65. 2 31.5 3.8 .30 16. 4 2 2.1 .4 .1 2.8 17
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TaBLE 12.— Temperature and precipitation data
|[Data from Farmers, Rowan County, 1931-60]
Temperature Precipitation
One year in 10 Average
Average | Average | Average | Average will have— Days with depth of
Month daily daily monthly | monthly | Average 1.0 inch Snow on
maximum | minimum | maximum | minimum total or more days with
Less More of snow sSnow cover
than— than—
°F °F °F °F Inches Inches Inches Number Inches
January__._____ 47 25 67 2 4.5 1.7 8.1 7 3
February.. 50 26 69 4 3.6 1.3 6. 3 4 3
March.___ 58 32 77 13 4.6 2.3 7.4 2 4
April . ____ 69 41 86 24 3.9 1.9 6.2 1 1
F:) 2 79 50 90 35 4.1 2.2 6. 4 0 0
June____.____.__ 86 59 95 44 4.5 1.8 7.7 0 0
July. . ___ 89 63 97 50 4.8 2.5 7.7 0 0
August________________ 88 61 96 48 4.1 1.5 7.1 0 0
September 83 54 94 38 3.1 1.3 5.2 0 0
October... .o . 72 42 85 25 2.3 .8 3.8 0 0
November..__.... emeen 58 32 78 14 3.2 1.3 5.3 1 3
December. ... 48 26 67 6 3.2 1.5 5.2 3 3
[=1:) SN 69 43 1 98 25 45.9 37.8 54. 6 18 3
1 Average annual maximum.
? Average annual minimum.
TaBLE 13.—Probabilities of last freezing temperatures in spring and first in fall
[Data from Farmers, Rowan County]
Dates for given probability and temperature
Probability
16° F 20°F 24°F 28° F 32° F
or lower or lower -or lower or lower or lower
Spring: . .
1 yearin 10 later than_____ . _______ ... . ... March 29 April 3 April 17 May 1 May 13
2 years in 10 later than_______________.__.___._.. March 21 arch 27 April 11 April 25 May 8
5 yearsin 10 later than_ ___.____________....... March 7 March 15 arch 30 April 14 April 28
Fall:
1 year in 10 earlier than________.________.__._._. November 11 | October 27 October 17 October 7 September 26
2 years in 10 earlier than_ . _ . ____.__.______.___. November 16 | November 2 October 23 October 13 October 1
5 years in 10 earlier than_ _ __ . ____________.___. November 26 | November 12 | November 2 October 22 October 11

Physiography and Geology

Nearly all of the survey area is in the Mountains and
Eastern Coal Fields physiographic region (77). The
western tip of Rowan County is in the Knobs region.
The survey area is underlain by different layers of
sedimentary rocks that dip gently to the southeast.
Rocks of four different ages are exposed in the survey
area; in chronological order from the youngest to the
oldest, they are Pennsylvanian, Mississippian, Devonian,
and Silurian. :

The Pennsylvanian rocks cover most of Morgan
County except for some deep valleys near the Licking
River, and they cap ridges and upper side slopes in the
eastern half of Menifee and Rowan Counties. Thes
rocks are acid sandstone, shale, and some siltstone in
alternating layers. The Rockcastle Sandstone is the

oldest Pennsylvanian rock. It forms a giant cliff, known
as the Pottsville escarpment, that extends through the
middle of the survey area. Most soils that developed
in material weathered from these formations are loamy,
very strongly acid, and low in fertility.

The Mississippian rocks cover most of Rowan and
Menifee Counties and the deep valleys on the western
edge of Morgan County. These rocks are mostly evenly
bedded, acid siltstones that have shale and limestone
partings. Some shales and siltstones are calcareous, and
some shales are argillaceous. The upper part is lavgely
limestone, which forms a discontinuous cliff in many
places and caps ridges. These limestone formations
greatly affect the reaction and fertility of the soils that
form from them.

The Devonian and Silurian rocks crop out only in
the southwestern edge of Rowan County and make up
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less than 3 percent of the surface of the survey area.
The soils that formed from Devonian and Silurian rocks
generally are clayey, are strongly acid, and have me-
dium fertility.

The kind of surface rock greatly influences the kinds
of soil that form, particularly with respect to' residual
soils (fig. 18). In general, shale is soft and easily weath-
ered into moderately deep to deep, clayey soils. Sand-
stone is resistant to weathering and tends to form shal-
low, sandy soils. Siltstone is also resistant and tends to
form shallow, loamy soils that have high content of
coarse fragments. Soils formed in limestone are gen-
erally high in clay, sticky, and very plastic. Soils
formed in colluvium or alluvium from two or more
kinds of rock exhibit characteristics derived from the
combination.

Relief and Drainage

The survey area consists of a maturely dissected pla-
teau that has variable relief, creating a range of low
mountains. Narrow winding ridges, steep valley walls,
and narrow bottoms characterize the area. Most soils on
the side slopes formed in colluvium of variable thick-
ness that overlies alternate layers of resistant and non-
resistant rocks. This generally creates complex, benchy
side slopes. The young alluvium on flat valley bottoms
is underlain by resistant rocks. Soils on ridgetops
formed in residuum weathered from the underlying
bedrock.

Elevations range from about 690 feet above sea level
along the Licking River to about 1,450 feet in northern
Rowan County. The average elevation of the plateau
ridgetops is about 1,100 feet. Most streams run at about
800 feet above sca level.

Most of the survey area is in the Licking River
watershed; the southern part of Menifee County, how-
ever, is in the Red River watershed. The Licking River
flows northwest through the middle of the survey area,
and the larger tributary streams drain into it from the
northeast or southwest. The Red River forms part of
the southern boundary of Menifee County and flows
west. Tributary streams in the southern part of Menifee
County flow south into the Red River. This dendritic
stream pattern is a result of the shale and siltstone
strata that predominate in the survey area.

In much of the western part of the survey area, the
valleys are flat and broad and are characterized by
steep, dissected lower hillsides. The streams are often
dry in summer, and they have relatively small beds.
However, the streams have fairly large watersheds and
broad flood plains and terraces. Ridges are rounded and
narrow, and the soils on the ridges are well drained to
excessively drained.

The Pottsville escarpment extends northeast-south-
west through the survey area and creates a belt of
rugged topography. This area is characterized by a
hillside that has a large cliff of sandstone on the upper
part and steep, stony soils below the cliff. The streams
and valley bottoms are similar to those in the western
part of the survey area except that some, such as Craney
Creek, run during summer. In this area the ridges are
broad and flat and the side slopes above the cliff are
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Figure 13.—Latham silt loam overlying interlayered acid shale

and siltstone, which dominate the surface geology in the survey

area. The layers of shale and siltstone vary considerably in
thickness. The Latham soils formed in the shale layers.

short and rounded. Soils on the ridges are generally
deep and well drained.

Much of the survey area east of the Pottsville escarp-
ment consists of rounded, wide ridges and steep, benchy
side slopes. There are several broad valley bottoms along
the Licking River and large tributaries, but most val-
leys are narrow and V-shaped. The drainage pattern is
highly dendritic and is more branched than in the
western part of the survey area.

The drainage system consists of several rivers and
long streams with perennially running water and nu-
merous short streams and branches with intermittent
waterflow. On their dissecting routes to larger streams,
the short intermittent branches in many places form
alluvial fans that protrude into the bottoms or terraces.
Some branches lack a stream channel, which prevents
good drainage and generally creates wet soils and seeps
on the fans and nearby bottom soils. Most of the soils
on high terraces in the area have a fragipan and are
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poorly drained to moderately well drained. Ponding
of water on the surface is common in this area, as are
seeps.

Springs and seeps commonly are at the base of sand-
stone cliffs and in limestone formations. Some springs
or seeps are on sloping to moderately steep colluvial toe
slopes that grade into nearly level terraces that have
soils with a fragipan. In these cases the soils on the toe
slopes are not well drained.

Resources

About 76 percent of Rowan County and 81 percent
of Menifee County are forested. In 1963 the Forest Serv-
ice estimated the total volume of saw timber in Rowan
County to be 274 million board feet of hardwood and
42 million board feet of softwood. Estimates for Meni-
fee County were 221 million board feet of hardwood
and 52 million board feet of softwood. About 4.5 mil-
lion cubic feet of forest products was harvested in Men-
ifee and Rowan Counties in 1962 (13). This was mostly
hardwood sawlogs and some softwood sawlogs and
pulpwood. In 1962, 6 sawmills were active in Rowan
County and 138 in Menifee County (8).

About 1,300 farms are in the area, and the average
size is about 108 acres. Tobacco, corn, and hay are the
main crops, and beef cattle and hogs are the main live-
stock. About 640 acres of tobacco is grown in Rowan
County and 568 acres in Menifee County. Rowan County
raises 2,068 acres of corn, and Menifee -County 1,100
acres. Rowan County produces 5,700 acres of hay, and
Menifee County 2,900 acres. In 1964 about 6,000 head of
cattle and 1,400 head of hogs were reported in Rowan
County, and 3,300 head of cattle and 780 head of hogs
in Menifee County. Between 1959 and 1964 the number
of cattle in Menifee and Rowan Counties increased con-
siderably, and the number of hogs and the acreage of
corn decreased.

About one-third of the farm operators in the area
are part-time farmers, and about one-half of the farms
have other income that exceeds the value of farm prod-
ucts sold.

Fire clay and limestone are mined in the area. Lime-
stone production is variable because its primary use is
for road stone. Some limestone is produced for agricul-
tural lime, and some limestone on Clack Mountain in
Rowan County is produced for use in steel mills.

About two-thirds of the water used by the people of

the survey area comes from surface sources, and the

remaining one-third from wells. The city of Morehead
receives its water from the Licking River. Triplett
Creek and Red River are also good sources of water.

Most farms and rural communities obtain their water
from wells. Most wells in valley bottoms yield 100 to
500 gallons of water per day. Wells on hillsides gener-
ally yield less water, and some wells on sides of Mis-
sissippian siltstone and shale hills yield little or no
water. Generally, water from wells is soft.

The Cave Run Reservoir is a manmade body of water
impounded behind a recently constructed dam on the
Licking River in Bath and Rowan Counties. It covers
about 8,270 acres, 4,360 of which is in the survey area.

This reservoir ofiers a wide variety of recreational ac-
tivities, including swimming, fishing, water skiing, and
boating. Because of the reservoir and the expanded
facilities of the Daniel Boone National Forest, recrea-
tion and tourism promise to be important future sources
of income in the area.
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Glossary
Alluvium. Soil material, such as sand, silt, or clay, that has been
deposited on land by streams.

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 wilt-
ing point. It is commonly expressed as inches of water per inch
of soil.

Bottom land. Lowland formed by alluvial deposit along a stream
orin a lake basin ; a flood plain.

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.

Colluvium. Soil material, rock fragments, or both, moved by creep,
slide, or local wash and deposited at the base of steep slopes.

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 can be pressed together into
a lamp.

Firm.—When moist, crushes under moderate pressure between
thumb and forefinger, but resistance is distinetly noticeable.

Plastic.—When wet, readily deformed by moderate préssure 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.

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.

EBazcessively drained soils are commonly very porous and rapidly
permeable and have a low water-holding capacity.

Somewhat excessively drained soils 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 permeabie
layer in or immediately beneath the solum. They have uni-
form color in the A and upper B horizons and 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 mottlied 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.

Drainage, surface. Runoff, or surface flow, of water from an area.

Erosion. The wearing away of the land surface by wind (sand-
blast), running water, and other geological agents.

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 de-
form slowly. The layer is generally mottled, is slowly or very
slowly permeable to water, and has few or many bleached frac-
ture 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.

Horizon, soil. A layer of soil, approximately parallel to the surface,
that hag distinct characteristics produced by soil-forming proc-
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,

Leaching. The removal of soluble material from soils or other
material by percolating water.

Loam. Soil material that is 7 to 27 percent clay, 28 to 50 percent silt,

" and less than 52 percent sand.

Natural fertility. The ability of a soil 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. Relative terms used to describe natural fertility
are high, medium, and low.

Reaction, soil. The degree of acidity or alkalinity of a soil, expressed
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... Below 4.5 Mildly alkaline______ 7T4t0178
Very strongly acid_ 4.5t05.0 Moderately alkaline_ 7.9to 8.4
Strongly acid._.._ 5.1to5.5 Strongly alkaline_._. 8.5t09.0
Medium acid._.._ 56t06.0 Very strongly alka-
Slightly acid__.__. 6.1t06.5 line _____________ 9.1 and
Neutral .__._______ 6.6t07.3 higher
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Residuum. Unconsolidated, partly weathered mineral material that
accumulates over disintegrating solid rock. Residuum is not
soil but is frequently the material in which soil has formed.

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 containg 85 percent or
more sand and not more than 10 percent clay.

Second bottom. The first terrace above the normal flood plain of
a stream,

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. i

Slope. The amount of rise or fall in feet in each 100 feet of hori-
zontal distance. It is normally expressed as a percentage. The
terms used in this survey are: Nearly level, 0 to 2 percent
slopes; gently_sloping, 2 to 6 percent slopes; sloping, 6 to 12
percent slopes ; strongly sloping, 12 to 20 percent slopes ; moder-
ately steep, 20 to 30 percent slopes; steep, 30 to 50 percent
slopes; and very steep, more than 50 percent slopes.

Soil. 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 depth. The thickness of the solum, or soil proper, as distin-
guished from the C horizon or R layer of the profile. It is nor-
mally expressed in inches. The terms used in this survey are:
Shallow, 10 to 20 inches ; moderately deep, 20 to 40 inches; and
deep, more than 40 inches.

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 granular. 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).

Terrace (geological). An old alluvial plain, ordinarily flat or un-
dulating, 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 reative 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, 8ilt, 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 specify-
ing “coarse,” “fine,” or “very fine.”

Upland (geology). Land consisting of material unworked by water
in recent geologic time and lying, in general, at a higher eleva-
tion than the alluvial plain or stream terrace. Land above the
lowlands along rivers.

Water table. The highest part of the soil or underlying rock ma-
terial 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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This document is not accessible by screen-reader software. The Natural Resources
Conservation Service (NRCS) is committed to making its information accessible to all
of its customers and employees. If you are experiencing accessibility issues and need
assistance, please contact our Helpdesk by phone at (800) 457-3642 or by e-mail at
ServiceDesk-FTC@ftc.usda.gov. For assistance with publications that include maps,
graphs, or similar forms of information, you may also wish to contact our State or local
office. You can locate the correct office and phone number at http://offices.sc.egov.
usda.gov/locator/app.

The U.S. Department of Agriculture (USDA) prohibits discrimination against its
customers. If you believe you experienced discrimination when obtaining services from
USDA, participating in a USDA program, or participating in a program that receives
financial assistance from USDA, you may file a complaint with USDA. Information
about how to file a discrimination complaint is available from the Office of the
Assistant Secretary for Civil Rights. USDA prohibits discrimination in all its programs
and activities on the basis of race, color, national origin, age, disability, and where
applicable, sex (including gender identity and expression), marital status, familial
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reprisal, or because all or part of an individual’s income is derived from any public
assistance program. (Not all prohibited bases apply to all programs.)

To file a complaint of discrimination, complete, sign, and mail a program
discrimination complaint form, available at any USDA office location or online at
www.ascr.usda.gov, or write to:

USDA

Office of the Assistant Secretary for Civil Rights
1400 Independence Avenue, SW.

Washington, DC 20250-9410

Or call toll free at (866) 632-9992 (voice) to obtain additional information, the
appropriate office or to request documents. Individuals who are deaf, hard of hearing,
or have speech disabilities may contact USDA through the Federal Relay service
at (800) 877-8339 or (800) 845-6136 (in Spanish). USDA is an equal opportunity
provider, employer, and lender.

Persons with disabilities who require alternative means for communication of
program information (e.g., Braille, large print, audiotape, etc.) should contact USDA’s
TARGET Center at (202) 720-2600 (voice and TDD).
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