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Major fieldwork for this soil survey was completed in the period 1967-71. Soil names
and descriptions were approved in 1971, Unless otherwise indicatéed, statements in the pub-
blication refer to conditions in the survey area in 1971, This survey was made by the Soil
Conservation Service and the Kentucky Agricultural Experiment Station. It is part of the
technical assistance furnished to the Ballard County and MeCracken County Soil and
Water Conservation Districts.

Soil maps in this survey may be copied without permission, but any enlargement of
these maps could cause misunderstanding of the detail of mapping and results in erroneous
interpretations. Enlarged maps do not show areas of contrasting soils that could have
been shown at a larger mapping scale.

HOW TO USE THIS SOIL SURVEY

HIS SOIL SURVEY contains infor-

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

Locating Soils

All the soils of Ballard and McCracken
Counties 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 num-
bered 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 alpha-
betic order by map symbol and gives
the capability clasification, the pasture
and hayland groups, and the woodland
group of each. It also shows the page
where each soil is described.

Individual colored maps that show
the relative suitability or degree of limi-
tation of soils for many specific pur-
poses 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 that have a
moderate limitation can be colored yel-
low, and those that have a severe limi-
tation can be colored red.

Farmers and those who work with
farmers can learn about use and man-
agement of the soils from the soil de-
scriptions and from the capability units,
the pasture and hayland groups, and the
woodland groups.

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

Game managers and others can find in-
formation about soils and wildlife in the
section ‘“Use of Soils for Wildlife.”

Community planners and others can
read about soil properties that affect the
choice of sites for dwellings, industrial
buildings, and recreation in the section
“Engineering Uses of the Soils.”

Engineers 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.

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

Newcomers in Ballard and McCracken
Counties may be especially interested in
the section “General Soil Map,” where
broad patterns of soils are described.
They may also be interested in the in-
formation about the counties in the sec-
tion “General Nature of the Area.”
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cultivated areas.

Cover: Aerial view, looking east, of the confluence of the
Tennessee (right) and Ohio (left) Rivers. Cuba Towhead
(island) and suburbs of Paducah are in foreground. Nolin
and Newark soils are dominant on Cuba Towhead and in
Rosebloom soils are dominant in the
wooded area north of the floodwall (on the right). Henry,
Okaw, and Wheeling soils are south of the floodwall.
(Photograph courtesy of Billy Davis, chief photographer
of The Courier-Journal and Louisville Times.)
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SOIL SURVEY OF BALLARD AND Mc¢CRACKEN COUNTIES,
KENTUCKY

BY MAURICE E. HUMPHREY, SOIL CONSERVATION SERVICE

FIELDWORK BY MAURICE E. HUMPHREY, RAYMOND A. HAYES, FRANK L. ANDERSON, AND PAUL E., WILLIAMS,
SOIL CONSERVATION SERVICE

UNITED STATES DEPARTMENT OF AGRICULTURE, SOIL CONSERVATION SERVICE, IN COOPERATION WITH THE
KENTUCKY AGRICULTURAL EXPERIMENT STATION

ALLARD AND McCRACKEN COUNTIES are in

the northwestern part of Kentucky (fig. 1). The
Mississippi and Ohio Rivers form the western and
northern boundaries of Ballard County. MecCracken
County is east of Ballard County. The Ohio and Ten-
nessee Rivers form the northern boundary of Me-
Cracken County.

Ballard County has a land area of 165,760 acres, or
259 square miles, and McCracken County 160,000
acres, or 250 square miles. Wickliffe is the county seat
of Ballard County. Paducah is the county seat of Mec-
Cracken County and is the largest city in both coun-
ties. Although the two counties differ considerably in
density of population and resources, the topography
and soil associations are similar.

Ballard and McCracken are two of the eight coun-
ties that make up the Jackson Purchase physiographic
region of Kentucky. It is the youngest region in Ken-
tucky, geologically as well as historically. The north-
ern and central parts of both counties drain into
streams that flow into the Ohio River, A small area in
the eastern part of McCracken County drains into the
Tennessee River. The southern part of Ballard County
and much of the southern part of McCracken County
(Iil{gain through Mayfield Creek into the Mississippi

iver.

The southern parts of both counties are greatly dis-
sected by natural drainageways and have narrow ridge-
tops and strongly sloping to steep side slopes. They
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Figure 1.—Location of Ballard and MecCracken Counties in
Kentucky.

are mostly used for part-time farming. The nearly
level first and second bottoms near the Ohio, Tennes-
see, and Mississippi Rivers are mainly used for corn
and soybeans.

The central parts of both counties have nearly level
to sloping topography. The soils of this area formed in
thick loess, and the dominant soils are moderately well
drained to poorly drained. This area is used mainly by
full-time farmers in Ballard County for general farm-
ing and by part-time farmers in McCracken County to
supplement income from industrial or other urban em-
ployment.

Near Clarks River in the eastern part of McCracken
County, the nearly level soils are dominantly poorly
drained or somewhat poorly drained. The northern
part of this area includes the city of Paducah and is
used for urban development. The southern part is used
mostly for part-time farming,

The climate is a rather mild, temperate, humid, con-
tinental type. Winters are short and are characterized
by short cold spells, frequent sharp changes in temper-
ature, and high humidity. Summer is longer than win-
ter, but hot periods are generally brief. Precipitation
is usually well distributed throughout the year. Brief
periods of drought occur in summer, and periods of
excess moisture occur in winter and spring.

How This Survey Was Made

Soil scientists made this survey to learn what kinds
of soil are in Ballard and McCracken Counties, where
they are located, and how they can be used. The soil
scientists went into the county knowing they likely
would find many soils they had already seen and per-
haps 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 se-
quence of natural layers, or horizons, in a soil; it ex-
tends from the surface down into the parent material
that has not been changed much by leaching or by the
action of plant roots.

1



2 SOIL SURVEY

The soil scientists made comparisons among the
profiles they studied, and they compared these profiles
with those in counties nearby and in places more dis-
tant. They classified and named the soils according to
nationwide, uniform procedures. The soil series and
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. Memphis and Calloway, for example, are the
names of two soil series. All the soils in the United
States that have the same series name are essentially
alike in those characteristics that affect their behavior
in the undisturbed landscape.

Some soils are similar to soils in a defined series but
are outside the range of the series in at least one im-
portant characteristic. The differences in these soils
are as great as is common between different series,
but the extent of the soils is too small to warrant
naming a new series. These soils are called variants.
They are given the name of the established soil series
as modified by the principal distinguishing character-
istic. An example of a soil variant is Dubbs silty clay
loam, clayey subsoil variant.

Soils of one series can differ in texture of the sur-
face layer and in slope, stoniness, or some other char-
acteristic 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, Grenada silt
loam, 2 to 6 percent slopes, is one of several phases
within the Grenada series.

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

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 map-
ping 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 other 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 differ-
ent series or of different phases within one series.
Two such kinds of mapping units are shown on the
soil map of Ballard and McCracken Counties: soil
complexes and undifferentiated groups.

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

tions 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. Nolin-Robinson-
ville silt loams is an example.

An undifferentiated group is made up of two or
more soils that could be delineated individually but are
shown as one unit because, for the purpose of the soil
survey, there is little value in separating them. The
pattern and proportion of soils are not uniform. An
area shown on the map may be made up of only one of
the dominant soils or of two or more. If two or more
dominant series are represented in the group, the
name of the group ordinarily consists of the names of
the dominant soils, joined by “and.” Saffell and Flom-
aton soils, 20 to 60 percent slopes, is an example.

In most areas surveyed there are places where the
soil material is so rocky, so shallow, so severely
eroded, or so variable that it has not been classified by
soil series. These places are shown on the soil map and
are described in the survey, but they are called land
types and are given descriptive names. Gullied land 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 kind of soil in other places are also assembled.
Data on yields of crops under defined practices are as-
sembled from farm records and from field or plot ex-
periments on the same kind of soil. Yields under de-
fined management 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 struc-
tures, or covering for structures. They relate this be-
havior to properties of the soils. For example, they ob-
serve that filter fields for onsite disposal of sewage
fail on a given kind of soil, and they relate this to the
slow permeability of the soil or a high water table.
They see that streets, road pavements, and founda-
tions 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 observa-
tion and knowledge of soil properties, together with
available research data, to predict limitations or suita-
bility 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 sci-
entists set up trial groups of soils. They test these
groups by further study and by consultation with
farmers, agronomists, 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 Ballard and
MecCracken Counties. A soil association is a landscape
that has a distinctive proportional pattern of soils. It
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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 association can oceur in another,
but in a different pattern.

A map that shows soil associations is useful to peo-
ple 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 engi-
neering works, recreational facilities, and community
developments. It is not a suitable map for planning
the management of a farm or field or for selecting the
exact location of a road, building, or other structure,
because the soils in any one association ordinarily dif-
fer in slope, depth, stoniness, drainage, and other
characteristics that affect their management.

The terms for texture used in the descriptive titles
of the associations apply to the texture of the surface
layer of the major soils. For example, in the title of
association 1, the words “medium textured and moder-
Ia,tely fine textured” refer to the texture of the surface
ayer.

The soil survey area of Ballard and McCracken
Counties is adjacent to the survey areas of Calloway
and Marshall Counties, Kentucky, and Graves County,
Kentucky. The soil survey of Calloway and Marshall
Counties was published in 1974, and the survey of
Graves County was published in 1953. The soil bound-
ary lines join with the Calloway and Marshall Coun-
ties survey, but the soil association names and map-
ping unit names do not fully agree. This is because of
a change in concept of some soil series and because
the major soils of the associations in this survey are
not, in every case, major soils of the adjacent associa-
tions in Calloway and Marshall Counties. The soil
maps of this survey do not join those of Graves
County because of a change in concept of some soil se-
ries and because of a change in slope classes. Field-
work was completed on the Graves County Soil Survey
in 1943.

The seven soil associations in Ballard and Me-
Cracken Counties are discussed in the pages that
follow.

1. Nolin-Newark association

Nearly level, well drained and somewhat poorly
drained, medium textured and moderately fine tex-
tured soils on flood plains

This association consists of nearly level soils that
are on low -ridges and in swales on the flood plains
along the Ohio, Mississippi, and Tennessee Rivers.
Most of the association is in the western part of Bal-
lard County, where it is slightly more than 38 miles
wide along the Ohio River. It is less than one-fifth
mile wide in some areas in the northern part of Bal-
lard and McCracken Counties. A small area of this as-
sociation is next to the Mississippi River in the south-
western part of Ballard County. Soils of the
association are also found along the Tennessee River
in the eastern part of McCracken County, but they are

in very narrow, discontinuous areas and therefore are
not shown on the general soil map.

This association occupies about 12 percent of Bal-
lard County, 4 percent of McCracken County, and 8
percent of the total survey area. The Nolin soils make
up about 26 percent of the association; Newark soils,
12 percent; and minor soils, the remaining 62 percent.

The well-drained Nolin soils are on low ridges.
Where they are adjacent to the river, they have a sur-
face layer and a subsoil of brown silt loam. Where
they are not adjacent to the river, they have a surface
layer and a subsoil of dark-brown silty clay loam.

The somewhat poorly drained Newark soils are in
swales. They have a surface layer and a subsoil of
brown silty clay loam. The subsoil has gray mottles in
the upper part and generally is dominantly gray in
the lower part.

The minor soils of this association are the Sharkey,
Bruno, Lindside, and Robinsonville soils and Alluvial
land, steep. The Sharkey and Lindside soils are in
some of the swales. The Bruno and Robinsonville soils
and Alluvial land, steep, are adjacent to the rivers.

Most of the acreage in this association is used for
soybeans and corn, though floods during the growing
season occasionally damage these crops. Large areas
in the northern part of Ballard County have recently
been cleared. Pasture and meadow crops are planted
on only a limited acreage because most areas are
flooded in winter and early in spring. In some years
the floods last long enough to destroy pasture or
meadow plants.

2. Rosebloom-Wheeling-Dubbs association

Nearly level to sloping, poorly drained and well
drained, medium textured and moderately fine tex-
tured soils on flood plains and stream terraces

This association consists of broad swales and low
ridges that are parallel to the Ohio and Tennessee
Rivers. Most of the association is in the western part
of Ballard County, where it is about 2 miles wide. It is
less than one-half mile wide in the northern part of
Ballard and McCracken Counties.

This association occupies about 12 percent of Bal-
lard County, 5 percent of McCracken County, and 9
percent of the total survey area. The Rosebloom soils
make up about 20 percent of the association; Wheeling
soils, 19 percent; Dubbs soils, 16 percent; and minor
soils, the remaining 45 percent.

The Rosebloom soils are in broad swales nearest the
uplands. They have a surface layer of dark-gray or
dark grayish-brown heavy silt loam and a subsoil of
gray or light-gray heavy silt loam and silty clay.

The Wheeling soils are in low ridges. They have a
surface layer of dark grayish-brown silt loam. The
upper part of the subsoil is strong-brown silty clay
loam, and the lower part is clay loam or sandy loam.

The Dubbs soils are on low ridges at a slightly
lower elevation than Wheeling soils. The Dubbs soils
have a surface layer of dark-brown silty clay loam and
a subsoil of brown and dark yellowish-brown silty clay
loam, silty clay, and clay loam.

The minor soils of this association are Arkabutla,
Molena, Dundee, Chavies, Henry, Calloway, Grenada,
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and Cascilla soils. Alluvial land, steep, and Swamp are
also in this association. The Arkabutla soils are on
flood plains near the uplands. The sandy Molena soils
are on low ridges, mainly near Monkeys Eyebrow in
Ballard County. The Dundee, Chavies, Henry, Callo-
way, and Grenada soils and Alluvial land, steep, are
on low terraces throughout the association. Most of
the acreage of the well-drained Cascilla soils is on the
lower flood plain of Massac Creek in McCracken
County. Most areas of Swamp are in the western part
of Ballard County, near the uplands.

Most of the acreage in this association is used for
soybeans and corn. Some large areas are still wooded,
but several areas have been cleared in recent years.
Floods during the growing season seldom damage
crops, but flooding in winter and early in spring dam-
ages pasture and hay crops on some of the soils on the
low ridges and prevents the growing of pasture and
hay crops in the swales.

3. Grenada-Calloway association

Nearly level to sloping, moderately well drained and
somewhat poorly drained, medium-textured soils on
uplands '

This association consists of nearly level to sloping
soils on broad, slightly dissected uplands (fig. 2). It
occupies a large, continuous area across the west-cen-
tral part of McCracken County and the central part of
Ballard County. It also is in smaller areas on smooth

uplands in the central, southern, and eastern parts of
McCracken County. The broad ridges generally range
from 380 to 490 feet above sea level; the lower lying
ridges are in the northern and western parts of the
association, The dominant soils formed in loess. The
loess averages between 5 and 15 feet thick on nearly
level uplands in the eastern part of McCracken County
and from 20 to 30 feet thick on nearly level uplands in
the western part of Ballard County.

This association occupies about 30 percent each of
Ballard and McCracken Counties and 30 percent of
the total survey area. The Grenada soils make up
about 75 percent of the association; Calloway soils, 10
percent ; and minor soils, the remaining 15 percent.

The moderately well drained Grenada soils have a
surface layer of brown silt loam, The upper part of
the subsoil is yellowish-brown heavy silt loam. A com-
pact fragipan is at a depth of about 25 inches in
slightly eroded areas. These soils are nearly level to
gently sloping and have a convex surface on the top of
ridges and are gently sloping to sloping on the sides of
ridges.

The somewhat poorly drained Calloway soils have a
surface layer of dark grayish-brown silt loam. The
upper part of the subsoil is friable, yellowish-brown
silt loam mottled with gray. Between depths of about
19 and 26 inches, the subsoil is light brownish-gray
silt loam mottled with brown. Below a depth of 26
inches is a compact fragipan of dominantly gray silty
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Figure 2.—Typical pattern of soils and underlying material in association 3.



BALLARD AND MCCRACKEN COUNTIES, KENTUCKY 5

clay loam. These soils are nearly level and have a
slightly concave surface on the broad ridge tops and
are gently sloping on the side slopes near the heads of
drainageways.

The minor soils of this association are the Loring,
Falaya, Collins, Vicksburg, Memphis, Henry, Brandon,
and Waverly soils. The Loring, Memphis, and Brandon
soils are on uplands. The Falaya, Collins, Vicksburg,
and Waverly soils are on flood plains of the branches
and creeks. A small acreage of Grenada and Calloway
soils is on the terraces of these small streams.

The soils of this association are used for cultivated
crops and rotation pasture and meadow. Wooded
tracts are small and are gradually being cleared.
Large farm machinery is easy to use on these nearly
level to sloping soils. The main limitations are a mod-
erate to severe hazard of erosion and wetness. Most
farms of this association in Ballard County are oper-
ated by the owner on a full-time basis. Many of the
farms in McCracken County are owned by part-time
farmers who at times rent their land to others.

Urban development is an important use of the soils
of this association, especially near the city of Paducah.
The soils have some characteristics that make them at-
tractive as building sites, but care must be taken in lo-
cating septic-tank disposal systems if houses are built
beyond the reach of a central sewage system. During
winter and spring, effluent from a septic-tank system
often comes to the surface. Water districts have been
developed that supply water for domestic and in-
dustrial use to many rural areas as well as to urban
areas. Gravel for road construction and other commer-

cial uses is obtained from this association. Several feet
of soil material must be removed to get the gravel.

4. Calloway-Henry association

Nearly level, somewhat poorly drained and poorly
drained, medium-textured soils on uplands

This association consists of somewhat poorly
drained and poorly drained, medium-textured soils on
uplands. Elevation ranges mainly from 360 to 380
feet. A few natural drainageways dissect the associa-
tion, but they are not deep (fig. 3). The association
occupies a large, continuous area in the northeastern
part of Ballard County that extends through the north-
western part of McCracken County.

This association occupies about 8 percent of Ballard
County, 15 percent of McCracken County, and 11 per-
cent of the total survey area. The Calloway soils make
up about 50 percent of the association; Henry soils, 17
percent; and minor soils, the remaining 33 percent.

The somewhat poorly drained Calloway soils are
mainly nearly level, but in some areas near the natu-
ral drainageways, these soils have slopes of as much
as 4 percent. They have a surface layer of dark gray-
ish-brown silt loam. The upper part of the subsoil is
yvellowish-brown silt loam that has gray mottles. Be-
tween depths of about 19 and 26 inches, the subsoil is
light brownish-gray silt loam mottled with brown.
Below a depth of about 26 inches is a compact fragi-
pan of dominantly gray silty clay loam.

The Henry soils have a surface layer of grayish-
brown silt loam mottled with gray. The subsoil is gray
or light-gray silt loam to a depth of about 26 inches. A

Coastal Plain silty sand deposits
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Figure 3.—Typical pattern of soils and underlying material in association 4.



6

compact and brittle fragipan of silty clay loam is

below that depth.
The minor soils of this association are the Grenada,
Falaya, Collins, Waverly, Vicksburg, Loring, and

Brandon soils. The Grenada, Loring and Brandon
soils are on uplands near branches and creeks. The
Falaya, Collins, Waverly, and Vicksburg soils are on
the flood plains of the branches and creeks.

The soils of this association are used for cultivated
crops and rotation pasture and meadow, Little of the
acreage is wooded, and forested areas are generally
tracts of less than 100 acres. The dominant soil in the
wooded tracts is the poorly drained Henry soil. Be-
cause of the nearly level slopes, the use of farm ma-
chinery is easy and the hazard of erosion is slight.
Wetness often delays tillage operations. Better ma-
chinery and other improvements in technology have
increased the usefulness of the soils of this association
for farming in recent years. Most of the farms are op-
erated by full-time farmers, but some are operated by
part-time farmers who are employed off the farm or
who have retired from other employment.

During World War 11, a large acreage in the north-
eastern part of McCracken County was bought by the
Federal government and used as the Kentucky Ordi-
nance Works for the storage of ammunition. Most of
this area was in this soil association. It has been di-
vided, and part is now owned by the State govern-
ment. The part owned by the Federal government is
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used by the Energy Research and Development Admin-
istration or the Tennessee Valley Authority for the
Shawnee Steam Plant. The part owned by the Com-
monwealth of Kentucky is used by the West Kentucky
Wildlife Management Area.

5. Falaya-Waverly-Vicksburg association

Nearly level, well drained and poorly drained, medi-
um-textured soils on flood plains

This association consists of first and second bottoms
of the larger creeks in Ballard and McCracken Coun-
ties (fig. 4). Most of the association is along Mayfield
Creek or its tributaries, but other areas are on the
bottom lands of Massac Creek in McCracken County
and Humphrey, Clanton, Shawnee, and Cane Creeks in
Ballard County. Small areas are along branches and
creeks in other parts of the survey area.

This association occupies about 17 percent of Bal-
lard County, 12 percent of McCracken County, and 14
percent of the total survey area. The Falaya soils
make up about 45 percent of the association; Waverly
soils, 17 percent; Vicksburg soils, 16 percent; and
minor soils, the remaining 22 percent.

The somewhat poorly drained Falaya soils are
brown silt loam in the surface layer and the upper
part of the subsoil. These soils are dominantly gray
below a depth of about 16 inches.

= [

/’)/ %‘-f;\\:”

7. O\ d

FT P —~ o = ’/&MI . o
e = Y\j -~ - —/%;:. Grenada - ’\}fW c:
£ = < £ - “ o LSy
Y Z v Waverly /é i . / boy/ . & 00

i N = AR / (V) o,

Brandon

7

° ]
[

[~

o
oﬁ"oe\,

o
o0 %0 , 0 ©

L. A
= 77(47{,, <,
A 0oy
' ® o 0o
-
oooaooo
PR
)
oo ©
Ooa o0
o c o2
o
o}, 00
o “,jov0
Q
2 o
2 g
o ? y
2 0
o o o

Figure 4.—Typical pattern of soils and underlying material in association 5.
Some of the soils in adjoining associations—Brandon, Saffell, Memphis, and
Loring soils—are shown on the diagram.
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Waverly soils have a surface layer of grayish-brown
silt loam mottled with gray and a subsoil of light-gray
and gray, friable silt loam mottled with brown.

Vicksburg soils have a surface layer and underlying
material of brown silt loam.

The minor soils of this association are the Grenada,
Calloway, Henry, Arkabutla, Rosebloom, Cascilla, and
Collins soils and Swamp. The Grenada, Calloway, and
Henry soils are on first bottoms, generally on the
lower reaches of the creeks. They contain more clay
than the major soils of this association. The Collins
soils are also on first bottoms. Most areas of Swamp
are on the lower part of Mayfield Creek in Ballard
County.

Much of the acreage in this association has been
cleared and is used for cultivated crops and rotation
pasture and meadow. Some areas are flooded too often
for pasture or meadow crops, but in most areas the
floods do not last long enough to damage grasses and
legumes. Some areas are wooded. A large percentage
of the forest is along Mayfield Creek, and many
wooded areas are mostly on the poorly drained Wav-
erly soils. Large areas on the lower reaches of May-
field Creek are covered by swamp water. All but the
cypress trees have been killed, and the swamp areas
are used for fishing.

The major soils of this association are flooded so
frequently that the only houses and business buildings
on them are at the higher elevations.

6. Loring-Memphis-Brandon association

Gently sloping to steep, well drained and moderately
well drained, medium-textured soils on uplands

This association is deeply dissected by many natural
drainageways. Lying above these are long, sloping to
steep side slopes and narrow, gently sloping to sloping
ridgetops (fig. 5). Most of the acreage is in the water-
shed of Mayfield Creek in southern Ballard and Mec-
Cracken Counties, In southwestern Ballard County,
however, a small acreage is dissected by streams that
flow into the Mississippi River. In south-central Mec-
Cracken County, streams from this association flow
into the Clarks River and Island Creek.

This association occupies about 21 percent of Bal-
lard County, 13 percent of McCracken County, and 18
percent of the total survey area. The Loring soils
make up about 50 percent of the association; Memphis
soils, 25 percent; Brandon soils, 18 percent; and minor
soils, the remaining 7 percent. The percentage of Lor-
ing soils is about the same in both counties. The per-
centage of Memphis soils is higher in Ballard County
than in McCracken County, and the percentage of
Brandon soils is higher in McCracken County than in
Ballard County.

The sloping and strongly sloping Loring soils are on
ridgetops and side slopes. They have a surface layer of
dark-brown silt loam, The subsoil is brown, friable silt
loam in the upper part; in the lower part it is a com-
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Figure 5.—Typical pattern of soils and underlying material in association 6.
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pact and brittle fragipan, which is at a depth of about
34 inches in areas where the soils are only slightly
eroded.

The Memphis soils are gently sloping and sloping on
ridgetops and are sloping to steep on side slopes. They
have a surface layer of brown, friable silt loam. The
subsoil is brown, friable and firm silty clay loam and
silt loam that extends to a depth of 47 inches.

The strongly sloping to steep Brandon soils are on
side slopes. The surface layer is gray silt loam, and
the subsoil is yellowish-brown silt loam and yellowish-
red silty clay loam. Very gravelly Coastal Plain depos-
its underlie the subsoil at a depth of 20 to 48 inches.

Among the minor soils are the Falaya, Collins,
Grenada, Vicksburg, and Waverly soils on first bot-
toms along branches and creeks and Grenada and Cal-
loway soils in small areas on stream terraces and up-
lands.

The soils of this association are used for pasture,
meadow, cultivated crops, and woodland. About 25
percent of the acreage is wooded. The strong slopes
and numerous natural drainageways make the use of
large machinery difficult. Some areas that have been
cultivated are now idle or have been allowed to grow
back to trees. There are some full-time commercial
farms, but most of the farms of this association are
owned by part-time farmers. In this association are
many pits where gravel has been mined and a few pits
where sand or clay has been mined.

Clarks River

7. Henry-Okaw association

Nearly level, poorly drained, medium-textured soils on
stream terraces

This association consists of nearly level, poorly
drained soils that formed in loamy and clayey allu-
vium (fig. 6). It is on high terraces in the east-central
and northern parts of McCracken County. Elevation
ranges from 330 to 355 feet. Narrow flood plains of
Clarks River and other tributaries of the Ohio and
Tennessee Rivers cut 20 to 40 feet into these terrace
sediments. It is believed that these sediments are of
Pleistocene age and were deposited in an ancient lake
(11).* Gravel bars that have crests about 355 feet
above sea level are in this association and are thought
to be the shoreline of the ancient lake.

This association occupies about 21 percent of Me-
Cracken County and 10 percent of the total survey
area. The Henry soils make up about 30 percent of the
association; Okaw soils, 24 percent; and minor soils,
the remaining 46 percent.

The Henry and Okaw soils both are nearly level and
poorly drained. These soils have a surface layer of
grayish-brown, friable silt loam mottled with gray and
a gray subsoil. The subsoil of the Henry soils is silt
loam to a depth of about 26 inches and is a compact
and brittle fragipan of gray silty clay loam below that

1 Italic numbers in parentheses refer to Literature Cited,
page 78.

Clayey alluvium

;:; Alluvial land,

Figure 6.—Typical pattern of soils and underlying material in association 7.
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depth. The subsoil of the Okaw soils is silt loam to a
depth of about 18 inches and silty clay or clay below
that depth.

The minor soils of this association are the Wheel-
ing, Saffell, Calloway, Colp, Rosebloom, and Grenada
soils and Alluvial land, steep, on terraces and the Ar-
kabutla, Alligator, Cascilla, and Rosebloom soils on
first bottoms. The Calloway and Colp soils are similar
to Henry and Okaw soils but have better aeration and
drainage.

The soils of this association are used for urban de-
velopment in the vicinity of Paducah. Much of the city
of Paducah is on this soil association. About 50 per-
cent of the acreage not used for urban development is
wooded. Some areas have been cultivated or are used
for pasture and hay. A floodwall around Paducah pro-
tects the city from floods. The soils on terraces outside
the floodwall are seldom flooded during the growing
season, and floods seldom last long enough to damage
pasture or hay crops on the terraces. The soils on
flood plains have a very severe hazard of flooding.
Cultivated crops are seldom planted before June 1 on
these flood plains.

Descriptions of the Soils

In this section the soils of Ballard and McCracken
Counties are described in detail and suggestions are
given for their use and management. Each soil series
is described in detail, and then, briefly, the mapping
units in that series. Unless specifically mentioned
otherwise, it is to be assumed that what is stated
about the soil series holds true for the mapping units
in that series. Thus, to get full information about any
one mapping unit, it is necessary to read both the de-
scription of the mapping unit and the description of
the soil series to which it belongs.

An important part of the description of each soil se-
ries is the soil profile, that is, the sequence of layers
from the surface downward to rock or other underly-
ing 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. Color terms are for moist soil unless
otherwise stated. The profile described in the soil se-
ries is representative of mapping units in that series.
If a given mapping unit has a profile in some ways
different from the one described in the series, these
differences are stated in the description of the map-
ping unit, or they are apparent in the name of the
mapping unit. ‘

As mentioned in the section “How This Survey Was
Made,” not all mapping units are members of a soil
series. Alluvial land, steep, for example, does not be-
long to a soil series but, nevertheless, is listed in al-
phabetic order along with the soil series.

Following the name of each mapping unit is a sym-
bol in parentheses. This symbol identifies the mapping
unit on the detailed soil map. Listed at the end of each
description of a mapping unit are the capability unit,
woodland group, and pasture and hayland group in
which the mapping unit has been placed.

In this survey the management of soils by groups
called capability units is not discussed, but the system
of capability classification is explained in the section
“Use and Management of the Soils.” A table in the
section “Use of Soils for Woodland” shows the soils of
the county in woodland groups and gives information
helpful in managing the soils for trees.

The approximate acreage and proportionate extent
of each mapping unit are shown in table 1. Many of
the terms used in describing soils can be found in the
Glossary, and more detailed information about the ter-
minology and methods of soil mapping can be obtained
from the Soil Survey Manual (25).

Alligator Series

The Alligator series consists of poorly drained soils
in depressions on bottom lands.

In a representative profile the surface layer is
dark-gray silty clay about 8 inches thick. The subsoil,
to a depth of about 42 inches, is gray, very firm clay
that is mottled with strong brown. The substratum is
gray clay that is mottled with yellowish red and
strong brown and extends to a depth of 60 inches or
more.

In undrained areas the Alligator soils have a sea-
sonal water table at the surface. The high content of
clay causes the soils to be very sticky and plastic.
These properties and the very slow permeability make
drainage and cultivation difficult. Crop growth and re-
sponse to lime and fertilizer are limited by wetness
and poor workability. These soils are very strongly
acid throughout.

Representative profile of Alligator silty clay, about
1 1/4 miles west of Oaks, 250 feet north of the Blizzard
Ponds Drainage Canal:

A1—0 to 8 inches, dark-gray (10YR 4/1) silty clay; moder-
ate, fine, granular structure; firm; very strongly
acid; clear, wavy boundary.
to 42 inches, gray (10YR 5/1) clay; few, fine,
prominent, strong-brown (7.5YR 5/6) mottles;
moderate, fine and medium, angular blocky struc-
ture and some weak, prismatic; very firm; few
slickensides; less than 1 percent iron-manganese
concretions; very strongly acid; clear, wavy
boundary.

Cg—42 to 60 inches +, gray (10YR 5/1) clay; few, me-
dium, prominent, yellowish-red (5YR 5/6) and
strong-brown (7.5YR 5/6) mottles; massive; very
firm; less than 1 percent iron-maganese concre-
tions; very strongly acid.

The alluvium is clayey to a depth of 6 to 10 feet or more
and is more than 50 feet thick. The solum generally is
more than 40 inches thick. During dry seasons, cracks at
least 12 inches long and one-half inch wide develop on the
surface and extend to a depth of 20 inches or more.

The A horizon is 8 to 5 in value and 1 or 2 in chroma.
The B2g horizon has a hue of 10YR, 2.5Y, or 5Y, a value
of 4 to 6, and a chroma of 0 to 2. Yellowish-brown to yel-
lowish-red mottles are few to common in the A and B2g
horizons but are more numerous in the B2g horizon. The
Cg horizon has the same colors as the Bg horizon and the
same texture in the upper 2 feet or more. It has weak, me-
dium, prismatic structure in places.

Alligator soils are near Rosebloom, Henry, and Okaw
soils. They are more clayey throughout than the Rosebloom
and Henry soils. They have more clay in the upper 12 to
24 inches and are at a slightly lower elevation than the
Okaw soils.

B2g—8
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TABLE 1.—Approximate acreage and proportionate extent of the soils

Sol Ballard County McCracken County | Entire Survey Area
oi
Area Extent Area Extent Area Extent
Acres Percent Acres Percent Acres Percent
Alligator silty elay . . 315 .2 510 0.3 825 .3
Alluvial land, steep.. . il 960 .6 1,960 1.2 2,920 .9
Arkabutla silt loam_____ ____ .. 1,420 .9 2,080 1.3 3,500 1.1
Brandon silt loam, 10 to 20 percent slopes_______ . ______________.___.__. 65 ) 1,170 T 1,235 .4
Brandon silt loam, 20 to 30 percent slopes. - _ _____ . ___.__________.___. 600 .4 1,030 .6 1,630 5
Brandon silty clay loam, 10 to 30 percent slopes, severely eroded__________ 810 .5 6,215 3.9 7,025 2.2
Brandon and Memphis silt loams, 30 to 60 pereent slopes. _ _______._______ 1,385 .8 40 M 1,425 4
Bruno loamy finesand______________ ... 840 .5 195 1 1,085 .3
Calloway silt loam, 0 to 2 percent slopes. ___ . ___.______ . ______.__.._ 7,670 4.6 14,240 8.9 21,910 6.7
Calloway silt loam, 2 to 6 percent slopes_ .. __ . _______ . ______________ 5,115 3.1 5,110 3.2 10,225 3.1
Cascilla silt loam _ _ _ _ _ . (G T 2,585 1.6 2,585 .8
Chavies fine sandy loam, 0 to 4 percent slopes______ . _________________... 710 4 170 .1 880 .3
Colp silt loam, 0 to 2 percent slopes. ____ __ ... (G T . 1,105 A 1,105 .3
Colp silt loam, 2 to 12 percent slopes_ _ ________ . ___ ... ________ ... [C) N . 1,615 1.0 1,615 .5
Dubbs silty clay loam, clayey subsoil variant__________________________. 3,000 1.8 1,615 1.0 4,615 1.4
Dundee silty clay loam, clayey subsoil variant__________________________ 660 4 525 .3 1,185 4
Falaya-Collins silt loams_ . ___________ L __.___. 14,285 8.6 12,885 8.1 27,170 8.3
Grenada silt loam, 0 to 2 percent slopes___________.__________ O 4,335 2.6 3,640 2.3 7,975 2.4
Grenada silt loam, 2 to 6 percent slopes_______________________________._ 19,300 11.6 | 17,085 10.7 | 36,385 11.2
Grenada silt loam, 2 to 6 percent slopes, severely eroded. ... ___________._ 10,140 6.1 11,265 7.0 21,405 6.6
Grenada silt loam, 6 to 12 percent slopes, severely eroded_ ______._________ 8,960 5.4 7,930 5.0 16,890 5.2
Gullied land . e 155 Nl 150 .1 305 .1
Henry silt loam _ _ el 3,840 2.3 16,800 10.5 20,640 6.3
Loring silt loam, 2 to 6 percent slopes. _ _ __ _ . ___________ _____________ 7,235 4.4 4,810 3.0 12,045 3.7
Loring silt loam, 6 to 12 percent slopes_ _ _ _ . __________ . ______________._ 370 .2 455 .3 825 .8
Loring silt loam, 6 to 12 percent slopes, severely eroded__________________ 6,280 3.8 8,795 5.5 15,075 4.6
Loring silt loam, 12 to 20 percent slopes_ _ _ _ __________________________.. 750 .5 150 .1 900 .3
Loring silt loam, 12 to 20 perceat slopes, severely eroded_________________ 8,700 5.2 1,880 1.2 10,580 3.2
Memphis silt loam, 2 to 6 percent slopes_ ______ ____ o _______ 3,310 2.0 1,435 1.9 4,745 1.5
Memphis silt loam, 6 to 12 pereent slopes. _ . ___ . ______..___.. 2,845 1.4 635 4 2,980 .9
Memphis silt loam, 12 to 20 percent slopes_ ___ . ____ ___________________. 220 .1 240 .2 460 .1
Memphis silt loam, 20 to 30 percent slopes_ _ __ _ ________________._______ 2,020 1.2 15 1) 2,035 .6
Memphis silty clay loam, 6 to 12 percent slopes, severely eroded__________ 250 .2 795 .5 1,045 .3
Memphis silty clay loam, 12 to 30 percent slopes, severely eroded_ . _______ 6,105 3.7 1,250 .8 7,855 2.8
Molena loamy fine sand, 0 to 6 percent slopes_ __ ________.______________ 1,230 .8 15 ©) 1,245 4
Newark-Lindside silty elay loams_ ___ __ ____ o . 5,320 3.2 815 .5 6,135 1.9
Nolin silty clay loam _ - _ _ 4,655 2.8 1,285 .8 5,890 1.8
Nolin-Robinsonville silt loams_ _ __ ____ ____________ _ oo _____ 5,685 3.4 1,390 .9 7,075 2.2
Okaw silt Yoam . . e [ N P 8,130 5.1 8,130 2.5
Rosebloom silt loam __ _ o ___ 5,260 3.2 2,655 1.7 7,915 2.4
Saffell gravelly loam, 0 to 12 percent slopes__ _ _ _ ______________________. 25 (9 290 .2 315 .1
Saffell and Flomaton soils, 20 to 60 percent slopes_ . _________________.__ 710 .4 740 .5 1,450 .4
Sharkey silty elay ____ el 2,010 1.2 480 .3 2,490 .8
SWaAMD _ e 3,870 2.3 375 .2 4,245 1.8
Vieksburg silt loam ____ o 7,020 4.2 5,635 3.5 12,655 3.9
Waverly silt loam _ __ . 2,780 1.8 5,595 3.5 8,375 2.6
Wheeling silt loam, 0 to 2 percent slopes_ . _____________________________ 2,430 1.5 1,850 .8 3,780 1.2
Wheeling silt loam, 2 to 6 percent slopes_ _ . __________________________ 725 4 500 .3 1,225 .4
‘Wheeling silt loam, 6 to 12 percent slopes_ . ____________________________ 165 .1 175 .1 340 .1
Water e 1,725 1.1 240 .1 1,965 .5
Total . e 165,760 100.0 | 160,000 +100.0 | 325,760 100.0

! Less than 0.05 percent. .
2 These s0ils were not mapped in this county.

Alligator silty clay (Ag).—This nearly level, clayey
soil is on bottom lands. Included with it in mapping
were areas of Rosebloom silt loam that grade grad-
ually to Alligator soils south of the Blizzard Ponds
Drainage Canal. Also included were small areas of
Okaw and Colp soils, some of which are too small to
delineate but are easily recognized by a slight increase
in elevation. Small swamplike areas and a few areas
where the surface layer is clay were also included.

This Alligator soil is limited by wetness, poor work-

ability, and flooding, The water table extends to the
surface in wet seasons because internal drainage is
slow. The high content of clay in the surface layer
makes tillage difficult. The soil is poorly suited to most
of the commonly grown crops.

Most of the acreage is in forest. Some areas are
idle, and a few are used for corn, soybeans, and pas-
ture. (Capability unit IIIw-—5; woodland group 1w2;
pasture and hayland group 4)
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Alluvial Land, Steep

Alluvial land, steep (Av) consists mainly of well
drained and moderately well drained soils that have
short, steep slopes and of narrow strips of adjoining
nearly level, alluvial soils. A few areas are sandy and
excessively drained. Both the alluvial soils and the
soils on the lower parts of slopes are subject to over-
flow from backwater of the Ohio River and its tribu-
taries. Most mapped areas are long, somewhat narrow,
and parallel to the major streams. Many of the soils
on the adjoining terraces and flood plains occur in this
unit, but many of the soils are too variable to be clas-
sified as soil series. The profiles vary from place to
place.

Included with this land type in mapping were small
areas behind the floodwall at Paducah that do not re-

-ceive overflow from the Ohio River. Also included
were areas that are strongly sloping or moderately
steep.

The soil properties vary, but most soils in this unit
have a deep or moderately deep root zone, moderate
permeability, and medium to low organic-matter con-
tent. They range from very strongly acid to slightly
alkaline.

Most of the acreage is wooded, has short, steep
slopes, and is not suitable for meadow or cultivated
crops. Very little of the acreage is used for pasture.
(Capability unit VIIe-1; woodland group 3rl; pasture
and hayland group 8)

Arkabutla Series

The Arkabutla series consists of somewhat poorly
drained soils that formed in alluvium. These soils are
on flood plains of major streams.

In a representative profile the surface layer is dark
grayish-brown heavy silt loam about 7 inches thick.
The upper part of the subsoil is 29 inches of dark
grayish-brown and light brownish-gray, friable heavy
silt loam that is mottled with shades of gray and
brown. The lower part of the subsoil, to a depth of 60
inches or more, is gray, friable silty clay loam that
Eas mottles of yellowish brown and dark grayish

rown.

The Arkabutla soils have a seasonal water table
that is 6 to 8 inches below the surface. They have a
deep root zone, high available moisture capacity, and
moderate permeability. They are strongly acid or very
strongly acid in all horizons except where the surface
layer has been limed. Natural fertility is moderate,
and the organic-matter content is medium. If the soils
are adequately drained, crops respond well to lime and
fertilizer. Flooding, mainly in winter and spring, de-
lays planting and prevents the use of many areas for
any crops between the middle of May and December.

Representative profile of Arkabutla silt loam, about
five-eighths mile south of the Ohio River, 100 feet east
of the road to Dam 52:

Ap—O0 to 7 inches, dark grayish-brown (10YR 4/2) heavy
silt loam; weak, fine, granular structure; friable;
medium acid; clear, wavy boundary.

B21—7 to 15 inches, dark grayish-brown (10YR 4/2) heavy
silt loam; common, medium, distinct, light brown-
ish-gray (10YR 6/2) and yellowish-brown (10YR
5/4) mottles; weak, medium, subangular blocky
structure; friable; strongly acid; clear, wavy
boundary.

B22g—15 to 86 inches, light brownish-gray (10YR 6/2)
heavy silt loam; .common, medium, distinct, gray
(10YR 6/1) and yellowish-brown (10YR 5/4) mot-
tles;. weak, medium, subangular blocky structure;
friable; strongly acid; clear, wavy boundary.

B3—36 to 60 inches +, (10YR 6/1) silty clay loam; com-
mon, medium, distinct, yellowish-brown (10YR
5/4) and dark grayish-brown (10YR 4/2) mottles;
massive; friable; strongly acid.

The alluvial deposits are 4 to more than 20 feet thick.
The soil is strongly acid or very strongly acid throughout,
except where the surface layer has been limed. The A hori-
zon i1s 4 to 5 in value and 2 to 4 in chroma. It containg
few or common gray mottles in some places. The matrix of
the B21 horizon is 4 or 5 in value and 2 to 4 in chroma.
The dominant color is brown, and mottles in shades of
gray are few to many. The B22g horizon ranges from
10YR to 5Y in hue, from 4 to 7 in value, and from 1 to 6
in chroma. The dominant color is gray, and mottles in
shades of brown are few to many. This horizon ranges
from weak to moderate, granular to subangular blocky in
structure. The B21 and B22g horizons are silt loam or silty
clay loam. The B3 horizon is mainly gray and is massive.
It ranges from sandy loam to silty clay, but it is generally
heavy silt loam or silty clay loam that has strata where
the content of sand or clay is high enough that the texture
is sandy loam, clay loam, loam, or silty clay.

Arkabutla soils are closely associated with Cascilla, Rose-
bloom, Newark, Falaya, Calloway, and Grenada soils.
They are not so well drained as the Cascilla soils, but they
are better drained than the Rosebloom soils. They have the
same internal drainage as the Newark and Falaya soils,
but they are more acid throughout the profile than the
Newark soils and have more clay throughout than the Fa-
laya soils. They do not have a fragipan, which is characteris-
tic of the Calloway and Grenada soils.

Arkabutla silt loam [Ay).—This nearly level soil is
on flood plains. Included with it in mapping were
small areas of Rosebloom, Falaya, Collins, Newark,
and Lindside soils and small areas of a soil that has
thin sandy loam or clayey strata in the upper 8 feet.
Also included were areas of a soil that has fewer gray
mottles in the subsoil and is better drained than this
Arkabutla soil and areas of a soil that has a surface
layer of silty clay loam.

Drainage and lowering the water table increase the
suitablhty.of this soil for most farm crops. Additional
drainage is impractical in many places because of
flooding or a high water level in the rivers during the
growing season. Erosion is not a hazard on this soil.

Over half of the acreage is used for soybeans and
corn, Some areas were cleared of forest during the
late 1960’s. (Capability unit IIw—1; woodland group
1w1; pasture and hayland group 2)

Brandon Series

The Brandon series consists of well-drained,
strongly sloping to steep soils that formed in loess and
are underlain by gravelly Coastal Plain deposits.
These soils are in areas greatly dissected by natural
drainageways.

In a representative profile the surface layer is about
2 inches of dark-gray silt loam over about 6 inches of
brown silt loam. The subsoil is yellowish-brown, fria-
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ble silt loam to a depth of about 12 inches. The next
layer is yellowish-red, friable silty clay loam about 20
inches thick. The underlying material is yellowish-
brown very gravelly sandy loam that extends to a
depth of 75 inches or more.

The Brandon soils are strongly acid to very strongly
acid throughout the profile. The subsoil has moderate
permeability above the very gravelly material. Perme-
ability of the very gravelly Coastal Plain material is
mostly moderately rapid, but it varies with the com-
pactness and cementation of the gravel. Crops respond
well to lime and fertilizer. The available moisture ca-
pacity is only moderate, and summer rainfall is partly
lost as surface runoff. As a result, droughtiness limits
the suitability of these soils.

Representative profile of Brandon silt loam, 10 to 20
percent slopes, about 114, miles northeast of the Bal-
lard-McCracken County line, 10 yards east of U.S.
Highway 62, across highway from Kimmel Cemetery :

A1—0 to 2 inches, dark-gray (10YR 4/1) silt loam; moder-

ate, fine, granular structure; very friable; many
- fine roots; strongly acid; abrupt, smooth bound-
ary.

A2—2 to 8 inches, brown (10YR 5/3) silt loam; weak, fine,
granular structure; very friable; many fine roots;
very strongly acid; clear, wavy boundary.

B1—8 to 12 inches, yellowish-brown (10YR 5/6) silt loam;
weak, medium, subangular blocky structure; fria-
ble; few fine roots; very strongly acid; clear,
wavy boundary.

B2t—12 to 32 inches, yellowish-red (5YR 5/6) silty clay
loam; moderate, medium, subangular blocky struc-
ture; friable; patchy clay films on most peds;
brown silt coatings on some peds; lower 10 inches
has a few pebbles; very strongly acid; clear, wavy
boundary.

IIC—82 to 75 inches +, yellowish-brown (10YR 5/4) very
gravelly sandy loam; massive; friable to ce-
mented; gravel makes up 75 percent of the vol-
ume; pebbles range from 2 millimeters to 2 inches
in length but average about one-half inch on the
longest axis; very strongly acid.

In cultivated areas the Ap horizon is generally dark
grayish-brown (10YR 4/2) or brown (10YR 4/3 or 5/3) silt
Joam. Much of the acreage has not been cleared, and there
the soils have A1 and A2 horizons. The Al horizon is 3 to
5 in value and 1 to 2 in chroma. The A2 horizon is 4 or 5
in value and 2 or 3 in chroma.

The Bl horizon has a hue of 10YR or 7.5YR, a value of
4 or 5, and a chroma of 4 to 6. The texture of the B1 hori-
zon is silt loam or silty clay loam, and in some places clay
films are visible on peds. The Bl horizon is missing in
some places.

The B2t horizon has a hue of 7.5YR and 5YR, a value of
4 or 5, and a chroma of 4 to 6. Pale-brown or gray mottles
are in the lower 4 to 8 inches of the B2t horizon in some
places. This horizon generally is silty clay loam, but where
the lower part is mottled it is heavy silt loam.

Thickness of the loess ranges from 24 to 48 inches, and
the loess is generally thickest on north- and east-facing
slopes. In some places the loess cap is 1 to 10 percent
gravel.

The IIC horizon varies widely in color, texture, and per-
centage of coarse fragments. Most of the coarse fragments
are chert but some are quartz. The finer material is gener-
ally sandy or loamy. Cemented layers of various thickness
are common but are discontinuous, The IIC horizon is gen-
erally very gravelly for a thickness of 10 feet or more. The
volume of gravel generally ranges from 50 to 75 percent,
but some places have 20 to 50 percent gravel. In some
areas the very gravelly material is 1 to 3 feet thick over
loamy, sandy, or clayey Coastal Plain deposits.

Brandon soils are closely associated with Memphis, Lor-
ing, Grenada, and Saffell soils. Brandon soils formed partly
in very gravelly material that Memphis, Loring, and Gren-
ada soils don’t have, They are better drained than the Lor-
ing and Grenada soils, and they lack a fragipan. Brandon
soils are finer textured in the upper part of the profile
than the Saffell soils, which are gravelly throughout.

Brandon silt loam, 10 to 20 percent slopes (8dD).—
This soil has a moderately deep root zone in the
dissected parts of the survey area where the loess is
less than 48 inches thick. It has the profile described as
representative of the series.

Included with this soil in mapping were areas of
moderately eroded soils where the present surface
layér is a mixture of the original surface layer and
some of the subsoil. Also included were small areas
that are severely eroded and are marked by a few gul-
lies, small areas having slopes of slightly less than 10
percent, and areas having slopes of more than 20 per-
cent. Small areas of Memphis, Loring, and Saffell soils
and of alluvial soils along natural drainageways were
included in most places. Some soils on the lower slopes
are underlain by sandy material.

This soil has a moderately deep root zone over very
gravelly material that is-unfavorable for root growth.
Natural fertility and the organic-matter content are
low. The hazard of erosion is too high for cultivated
crops, and proper management is needed to reduce soil
loss where pasture and meadows are established. Pas-
ture and meadows respond to fertilizer, but the ero-
sion hazard and summer drought limit the production
potential of this soil for these uses.

Much of the acreage of this soil has never been
cleared or was farmed for only a short period and
then allowed to grow back to trees. Many of the
cleared areas are used for permanent pasture (fig. 7).
Some of these are well managed, and others are re-
verting to bushes and trees. (Capability unit VIe-2;
woodland group 301; pasture and hayland group 7)

Brandon silt loam, 20 to 30 percent slopes (BJE).
—This soil is on side slopes in the more deeply dis-
sected parts of the survey area, where the loess is less
than 48 inches thick. It has a profile similar to the one
described as representative of the series, but generally
the depth to gravel is 3 to 6 inches less.

Included with this soil in mapping were small areas
of moderately eroded Brandon soils and areas where
slopes are slightly less than 20 percent or are more
than 30 percent. Small areas of Memphis and Saffell
soils and of alluvial soils along natural drainageways
also were included. Sandy material is at a shallow
depth on the lower part of some slopes.

This soil has a moderately deep root zone over very
gravelly material that is unfavorable for root growth.
The organic-matter content and natural fertility are
low. The hazard of erosion is too high for cultivated
crops, and good management is required to establish
and maintain pastures and meadows.

Most of the acreage of this soil has never been
cleared and is forested. Improper cutting practices
and poor management have resulted in hardwood
stands of poor quality. (Capability unit VIIe-1; wood-
land group 3rl; pasture and hayland group 7)
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Figure 7.—Pasture of fescue, Ladino clover, and lespedeza on Brandon silt loam, 10
to 20 percent slopes.

Brandon silty clay loam, 10 to 30 percent slopes, se-
verely eroded (BrD3)—This soil is on side slopes in
the more deeply dissected parts of the survey area,
where the loess is less than 48 inches thick. Much of
the original surface layer has been removed through
erosion, The profile of this soil is similar to the one
described as representative of the series, but the pres-
ent surface layer of silty clay loam is mostly subsoil
material and the very gravelly layer is closer to the
surface.

Included with this soil in mapping were small areas
of moderately eroded soils and some areas that have a
few gullies. These gullies are generally eroded to the
Coastal Plain gravel. All of the loess mantle on the
lower part of some slopes has been eroded away, and
this has exposed Coastal Plain gravel in some areas.
Near the junction of Clear Creek and Champion Creek
in McCracken County, sandstone boulders are exposed.
In some places the soils on the lower slopes are under-
lain by sandy material, especially along Mayfield
Creek. Also included were small areas of Memphis and
Saffell soils and some areas having slopes of more
than 30 percent.

This soil has a moderately deep to shallow root zone
over very gravelly material that is unfavorable for
root growth. Natural fertility, the organic-matter con-
tent, and potential for growing crops are very low.
The erosion hazard is too high for cultivated crops,
and good management is required to establish and
maintain pastures and meadows. The soil has to be
worked within a narrow range of moisture content to
prevent clodding. Surface crusting results in poor ger-

mination of seeds and poor survival of seedlings, espe-
cially those planted in spring.

All of the acreage has been cleared and cultivated in
the past, but much of it is now idle or has reverted to
forest. Some areas have been fertilized and seeded to
improve pasture, and some areas are in unimproved
pasture. (Capability unit VIle-3; woodland group
4r1; pasture and hayland group 10)

Brandon and Memphis silt loams, 30 to 60 percent
slopes (BsF).—These soils are on side slopes in deeply
dissected areas. The two soils have similar limitations
that affect their use.

Some areas of this mapping unit contain both soils
in about equal proportion, but in other areas one of
the two soils makes up 75 percent or more of the
acreage. North of Mayfield Creek, the Brandon soil
makes up most of the mapping unit. In steep areas
east of the flood plains along the Mississippi and Ohio
Rivers, the Memphis soil makes up most of the unit.

The Brandon and Memphis soils account for about
75 percent of the acreage of this mapping unit, but in-
cluded with them in mapping were gravelly Saffell and
Flomaton soils, which occupy about 25 percent of most
areas. The pattern of these soils is intricate and can-
not be accurately predicted, but in some places the
Brandon and Memphis soils are on the upper and
lower parts of the slopes and the Saffell and Flomaton
soils are on the middle part. Generally, the Brandon
and Memphis soils make up a larger percentage of the
mapping unit on slopes facing north and east than
they do on slopes facing south and west.



14 SOIL, SURVEY

These soils have a moderately deep or deep rooting
zone. The organic-matter content is low. Natural fer-
tility is low in the Brandon soil but is high in the
Memphis soil. Both soils are strongly acid or very
strongly acid. Steep slopes cause very rapid runoff,
but in many places the growth of trees indicates that
the soils are not droughty. Slopes are too steep, how-
ever, and the erosion hazard is too high for any use
except woodland and limited pasture.

Most of the acreage of these soils is in forest and
has never been cleared. Improper cutting practices
and poor management have generally reduced the
quality of the trees. (Capability unit VIle-1; wood-
land group 8r1; pasture and hayland group 7)

Bruno Series

The Bruno series consists of excessively drained,
nearly level to gently sloping soils that formed in allu-
vium. The soils are on a natural levee of the Ohio River.

In a representative profile the surface layer is about
6 inches of brown loamy fine sand over about 3 inches
of very dark grayish-brown fine sandy loam. Below
this is about 19 inches of brown, very friable loamy
sand. The next layer, to a depth of about 46 inches, is
dark grayish-brown, very friable fine sandy loam and
brown loamy sand. Below this is about 10 inches of
dark-brown loam. The underlying material, to a depth
of 66 inches or more, is brown loamy fine sand.

The Bruno soils have a deep root zone, rapid perme-
ability, very low available water capacity, low natural
fertility, and low organic-matter content. They are
mildly alkaline to medium acid throughout. Because
they are easily leached beyond the reach of plant roots,
lime and fertilizer should be applied frequently and in
small amounts. These soils are easy to work. Plants that
grow early in spring generally get enough moisture
because most of the moisture in the soil is available to
plant roots.

Representative profile of Bruno loamy fine sand,
about 51/, miles north of Rossington, 400 feet south of
the Ohio River, 314 miles west of Shawnee Steam
Plant, in McCracken County:

Ap—0 to 6 inches, brown (10YR 4/3) loamy fine sand;
weak, fine and medium, granular structure; very
friable; visible mica flakes; slightly acid; abrupt,
broken boundary.

Al—6 to 9 inches, very dark grayish-brown (10YR 3/2)
fine sandy loam, dark brown (10YR 3/3) when
crushed; moderate, fine, granular structure; very
friable; visible mica flakes; neutral; abrupt, bro-
ken boundary.

C1—9 to 28 inches, brown (10YR 5/3) loamy sand; mas-
sive; very friable; visible mica flakes; neutral;
abrupt, broken boundary.

C2—28 to 34 inches, 70 percent dark grayish-brown (10YR
4/2) fine sandy loam and 30 percent brown (10YR
5/3) loamy sand; weak, fine, granular structure
parting to single grained; very friable; visible
mica flakes; neutral; gradual, broken boundary.

C3—34 to 46 inches, 70 percent brown (10YR 5/3) loamy
sand and 30 percent dark grayish-brown (10YR
4/2) fine sandy loam; weak, fine, granular struc-
ture parting to single grained; very friable; visi-
ble mica flakes; neutral; abrupt, broken boundary.

ITAB—46 to 56 inches, dark-brown (10YR 3/3) loam;
weak, fine, granular structure; friable; visible
mica flakes; neutral; abrupt, broken boundary.

ITIC—56 to 66 inches +, brown (10YR 5/3) loamy fine
sand; single grained; very friable; visible mica
flakes; slightly acid.

The sandy alluvial material ranges from 8 to more than
10 feet in thickness. The Ap horizon is 8 to 5 in value and
2 to 4 in chroma. The C horizon is 4 to 6 in value and 2 to
6 in chroma. In some places it contains strata of fine sandy
loam, loam, or silt loam, but these strata are thin and dis-
continuous and occur at varying depths.

Bruno soils are closely associated with the well-drained
Nolin soils and the somewhat excessively drained Newark
soils. They are sandier than those soils.

Bruno loamy fine sand (Bu)—This sandy soil gen-
erally has slopes of 0 to 4 percent. Included in map-
ping were small areas having slopes of as much as 15
percent.

The high content of sand and the hazard of overflow
make the establishment of grasses and legumes for
meadow or pasture very difficult on this soil. The soil
1s easy to till, but droughtiness makes it poorly suited
to crops.

Most of the acreage has been cleared and is used for
cultivated crops. In some years the soil is left idle and
thg adjoining better soils are cultivated. Some areas of
this soil are forested, and sand for commercial use is
obtained from others. (Capability unit I1Is-1; wood-
land group 3s1; pasture and hayland group 14)

Calloway Series

The Calloway series consists of somewhat poorly
drained soils that have a fragipan. These soils formed
in loess on smooth uplands and in alluvium mainly de-
rived from loess on stream terraces.

In a representative profile the surface layer is about
8 inches of dark grayish-brown silt loam that has
light brownish-gray mottles. The upper part of the
subsoil, to a depth of about 26 inches, is yellowish-
brown, light yellowish-brown, and light brownish-
gray, friable silt loam that has mottles of gray and
brown. Between depths of 26 and 50 inches, the sub-
soil is a firm, compact and brittle fragipan of gray
silty clay loam that has mottles in shades of brown
and gray. Below this is mottled gray and yellowish-
brown silt loam that extends to a depth of 70 inches
Or more.

The Calloway soils have moderate permeability
above the fragipan and slow permeability in the pan.
The fragipan hinders the downward movement of
roots and water and causes a seasonal water table that
is perched within 6 to 18 inches of the surface late in
winter and early in spring. These soils are strongly
acid or very strongly acid in the surface layer unless
they have been limed. They have moderate available
moisture capacity. Crops that tolerate wetness or have
? short growing season respond well to lime and ferti-
izer.

Representative profile of Calloway silt loam, 0 to 2
percent slopes, about 114 miles south-southwest of the
Ohio River at the railroad bridge to Metropolis, Illi-
nois; 10 yards south of the Carneal Road; and 1,100
feet west of the junction of the Carneal Road and the
Metropolis Road :

Ap—0 to 8 inches, dark grayish-brown (10YR 4/2) silt
loam; few, fine, distinct, light brownish-gray
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(10YR 6/2) mottles in the lower 2 inches; moder-
ate, fine, granular structure; very friable; less
than 1 percent iron-manganese concretions; 2 per-
cent worm casts; strongly acid; clear, wavy
boundary.

B21—8 to 14 inches, yellowish-brown (10YR 5/4) silt loam;
common, fine, faint, grayish-brown (10YR 5/2)
mottles; weak, fine and medium, subangular
blocky structure; friable; 3 percent worm casts;
few iron-manganese accumulations; strongly acid;
clear, wavy boundary.

B22—14 to 19 inches, light yellowish-brown (10YR 6/4) silt
loam; many, medium, distinct, light-gray (10YR
7/1)  mottles; moderate, medium, subangular
blocky structure; friable; few iron-manganese con-
cretions; very strongly acid; clear, wavy bound-
ary.

A’2—19 to 26 inches, light brownish-gray (10YR 6/2) silt
loam; many, medium, distinct, light-gray (10YR
7/1) and light yellowish-brown (10YR 6/4) mot-
tles; weak, fine and medium, subangular blocky
structure; friable; few iron-manganese concre-
tions; very strongly acid; clear, wavy boundary.

B'x1—26 to 40 inches, gray (10YR 6/1) silty clay loam;
common, medium, distinet, light yellowish-brown
(10YR 6/4), yellowish-brown (10YR 5/6), and
light-gray (10YR 7/1) mottles; moderate, coarse,
prismatic and medium subangular blocky struc-
ture; firm, compact and brittle; clay films on most
peds; pockets of 3 percent iron-manganese accu-
mulations; very strongly acid; gradual, wavy
boundary.

B'x2—40 to 50 inches, gray (10YR 6/1) silty clay loam;
many, medium, distinet, strong-brown (7.5YR 5/6)
mottles; firm, compact and brittle; patchy clay
films on peds; polygonal cracks filled with gray
silty material; few .concretions; very strongly
acid; gradual, irregular boundary.

B31g—50 to 58 inches, gray (10YR 6/1) heavy silt loam;
many, medium, distinct, strong-brown (7.5YR 5/6)
mottles; weak, fine, granular structure; friable;
slightly compact; few concretions; strongly acid;
gradual, irregular boundary.

B32—58 to 70 inches +, yellowish-brown (10YR 5/6) silt
loam, common, medium, distinct, light-gray (10YR
7/1) mottles; weak, fine, granular structure; fria-
ble; few concretions; strongly acid.

The loess deposits on uplands range from 6 to 25 feet
thick, and the alluvium on terraces generally ranges from
4 to 12 feet thick. Coastal Plain marine deposits underlie
both. Soft and hard iron-manganese accumulations occur
throughout the profile. The Ap horizon is 4 or 5 in value
and 2 to 4 in chroma. The B2 horizon is 10YR or 2.5Y in
hue, 4 to 6 in value, and 4 to 6 in chroma. Mottles in
shades of gray are present. The texture is silt loam in
most places but ranges to light silty clay loam in a few
places. The A’2 horizon is 10 YR or 2.5Y in hue, 5 to 7 in
value, and 1 to 3 in chroma. It is nearly continuous hori-
zontally and is slightly compact and brittle in some places.

The B’x horizon is 10YR or 2.5Y in hue, 5 to 7 in value,
and 1 to 6 in chroma. The dominant color is generally a
shade of gray that has mottles of brown and yellow. The
B3 horizon is mainly gray heavy silt loam in the upper
part and brown silt loam in the lower part. The Ap hori-
zon is strongly acid or very strongly acid unless it has
been limed, the lower part of the solum ranges from
strongly acid to medium acid, and the rest of the profile
ranges from strongly acid to very strongly acid.

Calloway soils are closely associated with Grenada and
Henry soils on uplands and with Henry, Okaw, Colp, and
Grenada soils on stream terraces. They have a texture sim-
ilar to the Grenada and Henry soils, but they are not so
well drained as the moderately well drained Grenada soils
and are better drained than the poorly drained Henry soils.
Calloway soils have less clay in the lower part of the sub-
soil than the Okaw and Colp soils, and they are better
drained than the Okaw soils.

563-423 O - 76 - 2

Calloway silt loam, 0 to 2 percent slopes (CaA}—
This soil is on high, slightly concave uplands and
slightly concave stream terraces of branches, creeks,
and rivers. On uplands the soil has the profile de-
scribed as representative of the series.

Included with this soil in mapping were small areas
of Grenada and Henry soils. Also included along
streams and drainageways were small areas of Colp
soils and soils on first bottoms. Some small highly al-
kaline areas where plants cannot grow and some
larger areas where the soil is alkaline below a depth -
of about 2 feet were included near Clanton Creek in
the northeastern part of Ballard County.

This soil has a shallow to moderately deep root zone
over the fragipan, which hinders root growth. The or-
ganic-matter content and natural fertility are low. The
hazard of erosion is none to slight. The soil has mod-
erate to high suitability for crops that tolerate wet-
ness or have a short growing season. It is suitable for
continuous cultivation if management practices are
used that maintain and build the fertility level and the
organic-matter content. (Capability unit IITw-3;
woodland group 1wl; pasture and hayland group 12)

Calloway silt loam, 2 to 6 percent slopes (CaB).—
This soil is on uplands at the head of natural drain-
ageways and on stream terraces near the larger
streams. Slopes are mostly 2 to 8 percent. This soil
has a profile similar to the one described as represent-
ative of the series, but the surface layer is about 3
inches thinner.

Included with this soil in mapping were small areas
of Grenada soils and small areas of alluvial soils along
natural drainageways. Also included were some places
where erosion has removed some of the original sur-
face layer and the present plow layer is a mixture of
material from the surface layer and subsoil.

This soil has a shallow to moderately deep root zone
over the fragipan, which hinders root growth and
water movement and creates a perched water table in
wet periods. The organic-matter content and natural
fertility are low. This soil has moderate to high suita-
bility for crops that tolerate wetness or have a short
growing season. The hazard of erosion is moderate if
the soil is used for cultivated crops. ‘Management
practices are needed to control erosion and to build
and maintain the fertility and organic-matter content.
{Capability unit IIIw—7; woodland group 1lwl; pas-
ture and hayland group 12)

Cascilla Series

The Cascilla series consists of well-drained soils on
bottom lands. These soils formed in acid alluvium,
mainly near stream channels on flood plains of creeks.

In a representative profile the surface layer is
brown silt loam about 7 inches thick. The upper part
of the subsoil, to a depth of about 25 inches, is brown,
friable silt loam. The lower part of the subsoil is
brown and dark yellowish-brown, friable silt loam
that has mottles of light brownish gray and extends to
a depth of 65 inches or more.

The Cascilla soils have a deep root zone, moderate
permeability, high available moisture capacity, and
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medium organic-matter content. They are strongly
acid or very strongly acid throughout. In wet seasons
the water table in some areas rises to 24 inches, but in
many areas it is below a depth of 40 inches. These
soils are easy to till, and crops respond well to lime
and fertilizer. A hazard of overflow delays planting in
some areas and somewhat limits the usefulness of the
soils for cultivated crops and meadow.

Representative profile of Cascilla silt loam, about
500 feet southwest of where the Noble Road crosses
Massac Creek, in McCracken County:

Ap—0 to 7 inches, brown (10YR 5/3) heavy silt loam;
moderate, fine, granular structure; friable;
strongly acid; abrupt, smooth boundary.

B21—7 to 25 inches, brown (10YR 4/3) heavy silt loam;
weak, fine and medium, subangular blocky and
moderate, fine, granular structure; friable; very
strongly acid; clear, wavy boundary.

B22—25 to 46 inches, brown (10YR 4/3) heavy silt loam;
common, medium. distinct, light brownish-gray
(10YR 6/2) mottles; weak, fine and medium, sub-
angular blocky and moderate, fine, granular
structure; friable; very strongly acid; clear, bro-
ken boundary.

B23g—46 to 65 inches +, dark yellowish-brown (10YR
4/4) heavy silt loam; many, medium, distinct, light
brownish-gray (10YR 6/2) mottles; weak, medium,
subangular blocky and weak, fine, granular struc-
ture; friable; very strongly acid.

The alluvium ranges from 10 to more than 50 feet in
thickness. The A horizon is 4 to 5 in value and 2 to 4 in
chroma. The B horizon is 4 to 5 in value and 3 to § in
chroma. Gray mottles are below a depth of 24 inches in
some places, but in many places no gray mottles occur
above a depth of 40 inches. The B horizon has weak or
medium, fine, granular or weak, fine or medium, subangu-
lar blocky structure. Some loamy, sandy, or clayey strata
are below a depth of 40 inches in some places.

Cascilla soils are near Arkabutla and Rosebloom soils.
They are similar in texture to those soils but are better
drained. They are similar to the- Vicksburg soils, but they
have more clay between depths of 10 and 40 inches.

Cascilla silt loam (Cc)—This nearly level soil is on
flood plains. Most of the acreage is on a somewhat
narrow flood plain that is entrenched about 15 to 30
feet below the surrounding terraces.

Included with this soil in mapping were small areas
of Arkabutla, Calloway, Grenada, Vicksburg, and Fa-
laya soils. Also included were some small areas where
slopes are 2 to 4 percent; some small areas where the
surface layer, subsoil, or both are silty clay loam; and
a few areas of soils that have thin strata of sandy
loam or loam above a depth of 40 inches. i

This soil has little to no hazard of erosion. Some
areas are subject to overflow; consequently, the plant-
ing of cultivated crops should be delayed until June 1.

Much of the acreage of this soil is forested. Many
areas have been cleared and are used for cultivated
crops and pasture. (Capability unit I-1; woodland
group lol; pasture and hayland group 1)

Chavies Series

The Chavies series consists of deep, well-drained
soils that formed in alluvium. These soils are on low
stream terraces in river valleys.

In a representative profile the surface layer is very
dark grayish-brown fine sandy loam about 12 inches
thick. The subsoil, to a depth of about 44 inches, is

brown, very friable fine sandy loam. The underlying
material is yellowish-brown sandy loam that extends
to a depth of 72 inches or more.

The Chavies soils have moderately rapid permeabil-
ity. They are medium acid to very strongly acid
throughout, but crops respond well to lime and ferti-
lizer. These soils are easy to work and can be tilled
throughout a wide range of moisture content. They
are well suited to early spring planting. The favorable
physical properties of these porous soils are partly
offset by the limited capacity to retain fertility.

Representative profile of Chavies fine sandy loam, 0
to 4 percent slopes, about 214 miles north of Rossing-
ton, 214 miles west-northwest of Shawnee Steam
Plant, and 1,000 yards south of the Ohio River, in
McCracken County:

Ap—0 to 12 inches, very dark grayish-brown (10YR 3/2)
fine sandy loam, brown (10YR 4/3) when crushed;
moderate, fine, granular structure; very friable;
medium acid; clear, wavy boundary.

B2t—12 to 44 inches, brown (10YR 4/3) find sandy loam;
weak, medium, subangular blocky structure; very
friable; few clay films; strongly acid; clear, wavy
boundary.

C—44 to 72 inches +, yellowish-brown (10YR 5/4) sandy
loam; massive; very friable; strongly acid.

The moderately coarse textured material is generally
more than 10 feet thick but ranges from 8 to 40 feet in
thickness. The solum ranges from 30 to 48 inches in thick-
ness. The A horizon is 3 or 4 in value and 2 or 38 in
chroma. The B2t horizon ranges from 10YR through §YR
in hue but is generally 7.5YR; is 4 or 5 in value; and
ranges from 3 to 8 in chroma. The B2t horizon is generally
fine sandy loam or loam. The C horizon ranges from 10YR
to 7.5YR in hue, from 4 through 6 in value, and from 4
through 8 in chroma.

Chavies soils are closely associated with Molena, Wheel-
ing, Grenada, and Calloway soils. They are less sandy
throughout than the Molena soils. They have more sand
and less clay in the upper part of the profile than the
Wheeling soils and have more sand throughout than the
others, They are better drained than the Grenada and Cal-
loway soils and do not have a fragipan, which is character-
istic of those soils.

Chavies fine sandy loam, 0 to 4 percent slopes
(ChA).—This deep, loamy soil is on low stream ter-
races. Included in mapping were small areas of Wheel-
ing and Molena soils, areas of a soil that has loamy
sand below a depth of about 214 feet, and areas of
soils that have a surface layer of loam, loamy sand, or
silt loam.

This soil has good workability and is well suited to
early spring planting of corn, soybeans, and truck
crops. If supplemental irrigation is used, this soil is
especially suited to high-value truck crops. Wetness and
water erosion are not hazards, but abrasion of seedlings
by windblown sand is a hazard at times., Because the
soil is porous, a high level of management is needed to
maintain fertility and the organic-matter content,

Most of the acreage has been cleared and is used for
cultivated crops. (Capability unit I-6; woodland
group 201; pasture and hayland group 6)

Collins Series

The Collins series consists of moderately well
drained soils that formed in alluvium derived mainly
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from loess. These soils are on flood plains on branch
and creek bottoms.

In a representative profile the surface layer is
brown silt loam about 9 inches thick. Below this, and
extending to a depth of 75 inches or more, is brown,
very friable silt loam that has grayish and brownish
mottles.

These soils have high available moisture capacity,
moderate permeability, moderate natural fertility, and
low organic-matter content. They are strongly acid or
very strongly acid throughout unless they have been
limed. These soils have a seasonal water table 18 to 24
inches below the surface, Many commonly grown
crops respond well to lime and fertilizer, and artificial
drainage increases the suitability of these soils for
some Crops.

The Collins soils in Ballard and McCracken Coun-
ties are mapped only in a complex with Falaya soils.

Representative profile of Collins silt loam, in an
area of Falaya-Collins silt loams, about one-fourth
mile east of Rossington, 100 yards south of the Ogden
Landing Road on the flood plain of Bayou Creek, in
MecCracken County :

Ap—0 to 9 inches, brown (10YR 4/3) silt loam; moderate,
fine, granular structure; very friable; medium
acid; clear, wavy boundary.

C1—9 to 48 inches, brown (10YR 5/3) silt loam; many,
medium, distinet, light brownish-gray (10YR 6/2),
pale-brown (10YR 6/8), dark grayish-brown
(10YR 4/2), and yellowish-brown (10YR 5/6) mot-
tles; massive or weak, fine, granular and weak,
medium, subangular blocky structure; thin hori-
zontal bedding planes and strata of sandy loam
about 2 inches thick; very friable; few concretion-
ary stains; strongly acid; gradual, smooth bound-

ary.

C2—48 to 75 inches +, brown (10YR 4/3) silt loam; com-
mon, medium, distinct, light brownish-gray (10YR
6/2), yellowish-brown (10YR 5/4), and pale-brown
(10YR 6/3) mottles; weak, medium, subangular
blocky and moderate, fine, granular structure;
thin horizontal bedding planes and strata of sandy
loam about 2 inches thick; very friable; few con-
cretionary stains; strongly acid.

The alluvium ranges from 3 to more than 15 feet in
thickness. Loamy, sandy, clayey, or gravelly strata are
below a depth of 40 inches in some places. The soil is
strongly acid or very strongly acid in all horizons except
where the surface horizon has been limed. The Ap horizon
is 4 or 5 in value and 2 to 4 in chroma. The C horizon
above a depth of 20 inches ranges from 10YR to 7.5YR in
hue and from 3 to 6§ in value and is 8 to 4 in chroma. It
has few to many mottles in shades of gray. Below a depth
of 20 inches, brown is also dominant in some places, but in
many other places gray is dominant or the lower part of
the C horizon is mottled with shades of brown and gray.

Collins soils are near Vicksburg, Falaya, Waverly, Arka-
butla, Cascilla, Grenada, and Calloway soils. They are simi-
lar in texture throughout to the Vicksburg, Falaya, and
Waverly soils, but they are not so well drained as the
Vicksburg soils and are better drained than the Falaya
and Waverly soils. They have less clay in the subsoil than
the Arkabutla and Cascilla soils, are better drained than
the Arkabutla soils, and are not so well drained as the
Cascilla soils. They do not have a fragipan that is charac-
teristic of the Grenada and Calloway soils and are on flood
plains instead of stream terraces.

Colp Series

The Colp series consists of somewhat poorly drained
soils that have medium-textured horizons that are un-

derlain by clayey horizons in the lower part of the
subsoil. These soils formed in medium-textured and
clayey sediments on stream terraces.

In a representative profile the surface layer is dark
grayish-brown silt loam about 7 inches thick. The
upper part of the subsoil is about 11 inches of brown
and yellowish-brown, friable silt loam that is mottled
with brown and gray. Between depths of about 18 and
65 inches, the subsoil is dark yellowish-brown or
brown, very firm silty clay that has common to many
mottles in shades of gray and brown.

The Colp soils have moderate permeability in the
surface layer and the upper part of the subsoil. Slow
permeability in the lower part of the subsoil causes a
perched water table 6 to 18 inches below the surface.
These soils are very strongly acid or strongly acid in
the surface layer and subsoil, except where the surface
layer has been limed.

Representative profile of Colp silt loam, 0 to 2 per-
cent slopes, about five-eighths mile east of High Point,
250 feet north of Noble Road, in McCracken County:

Ap—0 to 7 inches, dark grayish-brown (10YR 4/2) silt
loam; moderate, fine, granular structure; very
friable; very strongly acid; abrupt, smooth bound-
ary.

B1—7 to 12 inches, brown (10YR 5/8) silt loam; many,
coarse, distinct, yellowish-brown (10YR 5/6) and
gray (10YR 6/1) mottles; weak, medium, subangu-
lar blocky structure; friable; less than 1 percent
soft and hard accumulations; very strongly acid;
clear, wavy boundary.

B21—12 to 18 inches, yellowish-brown (10YR 5/6) heavy
silt loam; many, medium, distinet, light brownish-
gray (10YR 6/2) mottles and common, medium,
faint, strong-brown (7.5YR 5/6) mottles; weak,
medium, subangular blocky structure; friable; less
than 1 percent hard and soft accumulations; very
strongly acid: clear, wavy boundary.

I1IB22t—18 to 40 inches, dark yellowish-brown (10YR 4/4)
silty clay; common, medium, distinct, gray (10YR
6/1) mottles; moderate, fine and medium, subangu-
lar blocky structure; very firm; patchy clay films
on most surfaces; 1 percent hard and soft accu-
mulations; very strongly acid; clear, wavy bound-
ary.

I1IB3t—40 to 46 inches, brown (7.5YR 4/4) silty clay;
many, medium, distinct, grayish-brown (10YR 5/2)
mottles; weak, medium, subangular blocky strue-
ture; very firm; few patchy clay films; pockets
that are 3 percent hard and soft iron-manganese
accumulations; strongly acid; clear, wavy bound-
ary.

IIC—46 to 65 inches +, brown (7.5YR 4/4) silty clay;
common, medium, distinct, light brownish-gray
(10YR 6/2) mottles; massive to weak, fine, suban-
gular blocky structure; very firm; strongly acid.

The medium-textured alluvium ranges from 12 to 24
inches in thickness in the less sloping areas, but on some
sloping areas it has been removed by erosion. The clayey
alluvium is 2 to 10 feet or more in thickness. It is strongly
acid or very strongly acid above a depth of 4 feet and
strongly acid to mildly alkaline below a depth of 4 feet.

The Ap horizon is 4 or 5 in value and 2 to 4 in chroma.
It has a few gray mottles in some places. The matrix of
the medium-textured B horizon is 4 to 6 in value and 3 to
6 in chroma. The matrix of the clayey B horizon ranges
from 10YR to 7.5YR in hue, from 4 to 6 in value, and
from 3 to 6 in chroma. The B horizon contains common to
many mottles in shades of gray. In most places the struc-
ture is subangular blocky, but in some it is weak prismatic
and in others it is angular blocky. The IIC horizon is simi-
lar in color to the IIBt horizon, but in some places it is
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dominantly gray. It generally is silty clay or clay but has
loamy, sandy, and gravelly strata in some places.

Colp soils are closely associated with Okaw, Henry, and
Calloway soils. They are better drained than the Okaw and
Henry soils and are heavier textured in the lower part of
the subsoil than the Henry soils. They have a clayey tex-
ture in the lower part of the subsoil and do not have a
fragipan that is characteristic of the Calloway soils.

Colp silt loam, 0 to 2 percent slopes (CpA)—This
soil has the profile deseribed as representative of the
series. Included with it in mapping were small areas
of Okaw, Henry, and Calloway soils. Also included
were small areas of soils that do not have gray mottles
in the upper 10 inches of the subsoil and small areas
of soils, mostly near Saffell soils, that have 10 to 35
percent gravel in the surface layer.

This Colp soil is easy to work, but wetness delays
cultivation in many years. The soil has low natural
fertility and organic-matter content. The root zone is
deep, and the available moisture capacity is high.
Crops that tolerate some wetness or have a short
growing season respond well to lime and fertilizer.

In the vicinity of Paducah, much of the acreage is
used for urban development. Some areas are in small
orchards, and some are used for cultivated crops or
rotation pasture and meadow. (Capability unit
I1Iw-2; woodland group 3w2; pasture and hayland
group 12) )

Colp silt loam, 2 to 12 percent slopes (CpC} —This
soil is on side slopes along draws where a drainage
pattern has developed in the clayey deposition. The
soil has a profile similar to the one described as repre-
sentative of the series, but the surface layer is thinner
and the clayey layer in the subsoil is closer to the sur-
face.

Included with this soil in mapping were some areas
of severely eroded soils that have a plow layer of silty
clay loam or silty clay and some areas where slopes
are more than 12 percent. Included areas in which
slopes are more than 22 percent are shown on the de-
tailed soil map by the symbol for a short steep slope.
Also included were some small areas of soils that have
an alkaline subsoil and lime nodules within 2 feet of
the surface and small areas of alluvial soils along nat-
ural drainageways.

This Colp soil has very low natural fertility and or-
ganic-matter content. Wetness is a limitation, and the
hazard of erosion is very severe where the soil is used
for cultivated crops. The small areas of severely
eroded soils are difficult to work because the plow
layer is clayey. Very intensive conservation measures
are needed to build and maintain the fertility, organ-
ic-matter content, and tilth. Most of the acreage is in
pasture or meadow. (Capability unit IVe-6; woodland
group 3w2; pasture and hayland group 12)

Dubbs Variant

The Dubbs variant is a well-drained soil that
formed in sediment on terraces of the Ohio and Ten-
nessee Rivers.

In a representative profile the surface layer is
dark-brown silty clay loam about 9 inches thick. The
subsoil is brown, firm silty clay loam to a depth of 13
inches; brown and dark yellowish-brown, very firm

silty clay between depths of 13 and 38 inches; and
grayish-brown, very firm clay loam between depths of
38 and 52 inches. The lower part of the subsoil, to a
depth of about 65 inches, is reddish-brown sandy
loam. The underlying material is yellowish-brown and
brown fine sand and sand that extends to a depth of
85 inches or more.

The content of clay and the compact subsoil make
permeability slow. During winter, freezing and thaw-
ing cause the surface layer to have moderate to
strong, granular structure, but tillage often causes
clods and plowpans to form in these clayey soils.
Crops are damaged by short periods of drought late in
spring or in summer, even though the texture, struec-
ture, and depth of the soil seem to indicate a high
available moisture capacity. Such crops as small
grains and grasses that grow mostly in winter or
early in spring are better suited than others. Chisel
plowing to a depth of 14 to 18 inches controls surface
ponding of rainwater and seems to keep the soil from
being so droughty in some areas.

Representative profile of Dubbs silty clay loam,
clayey subsoil variant, about 0,15 mile west of Massac
Creek and 0.45 mile north of High Point, in Mec-
Cracken County:

Ap—0 to 9 inches, dark-brown (10YR 3/8) silty clay loam,
brown (10YR 4/3) when rubbed, brown (10YR
5/3) when dry; weak, fine, granular structure;
friable; common small roots; slightly acid; abrupt,
wavy boundary.

B21t—9 to 13 inches, brown (7.5YR 5/4) silty clay loam;
weak, medium, subangular blocky structure; firm;
common small roots; thin patchy clay films; few,
very small, black concretions; strongly acid; clear,
smooth boundary.

B22t—138 to 26 inches, brown (7.5YR 4/4) silty clay; mod-
erate, fine and medium, subangular blocky struec-
ture; very firm; nearly continuous thin clay films;
few, very small, black concretions; very strongly
acid; gradual, smooth boundary.

B23t—26 to 38 inches, dark yellowish-brown (10YR 4/4)
silty clay; moderate, fine and medium, subangular
blocky structure; very firm; nearly continuous
thin clay films; few, very small, black concretions;
strongly acid; clear, smooth boundary.

B24t—38 to 52 inches, grayish-brown (10YR 5/2) clay
loam; insides of peds are brown (7.5YR 4/4);
weak, coarse, subangular blocky structure; very
firm; very strongly acid; abrupt, smooth bound-

ary.

IIB3—52 to 65 inches, reddish-brown (5YR 4/4) sandy
loam; massive; friable; few small mica flakes;
very strongly acid; abrupt, smooth boundary.

IIB&C—65 to 79 inches, yellowish-brown (10YR 5/6) fine
sand; 1- to b-centimeter bands of brown (7.5YR
4/4 sandy loam 2 to 8 inches apart; massive; very
friable; few small mica flakes; strongly acid; clear,
smooth boundary.

ITC—79 to 85 inches +, brown (10YR 5/8) and yellowish-
brown (10YR 5/6) sand; single grained; loose;
few small mica flakes; medium acid.

The sediment ranges from 2 to 10 feet or more in thick-
ness. The A horizon in most places is less than 10 inches
thick. It is 3 or 4 in value and 2 or 3 in chroma; when
crushed it is 4 in value. It is medium acid to neutral. The
B horizon is 10YR or 7.5YR in hue, 4 or 5§ in value, and 8
to 6 in chroma. This horizon has weak prismatic and mod-
erate subangular blocky structure and has clay films on
peds and in pores. In some places gray mottles are between
depths of 20 and 40 inches, but in many places they do not
occur above a depth of 40 inches. The B horizon is strongly
acid or very strongly acid. In some places it extends to a
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depth of more than 6 feet, and clay films and prismatic
structure are as evident in the lower 2 feet as in the upper
part. In other places the B horizon is only 20 to 30 inches
thick. The C horizon is mainly yellowish-brown or strong-
brown clay to fine sand that contains some gravelly strata.

The Dubbs variant is closely associated with the Dundee
variant and with Nolin, Newark, and Lindside soils. It is
better drained than the Dundee variant, but the texture in
the upper part is similar. The Dubbs variant has the same
internal drainage as Nolin soils, but it has a finer textured
subsoil and is more acid than Nolin soils. It is better
drained, has finer texture in part of the subsoil, and is
more acid than Newark and Lindside soils.

Dubbs silty clay loam, clayey subsoil variant (Db).
—This nearly level soil is on stream terraces. It is
generally distinguished from soils on the first bottoms
more by soil development than by a rise in elevation.

Included with this soil in mapping were small, nar-
row areas where slopes are between 6 and 17 percent.
These areas are 20 to 100 feet wide and are 100
vards to about 1 mile long. Also included were small
areas of Wheeling soils and of the Dundee variant and,
in a few narrow swales, Arkabutla soils, Included in a
few places were areas of a soil that has an extremely
acid subsoil.

This soil is subject to occasional overflow, but over-
flows seldom occur during the growing season and
generally do not last long enough to damage winter

wheat. Wheat and other small grains grow well, and
corn and soybeans are suited to this soil except during
short periods of dry weather.

In McCracken County most of the acreage has been
cleared and is used for cultivated crops (fig. 8). In
Ballard County large areas are in forest, but in recent
years several large tracts have been cleared and are
used for cultivated crops. (Capability unit IIs-3;
woodland group 201; pasture and hayland group 5)

Dundee Variant

The Dundee variant is a somewhat poorly drained
soil that formed in alluvium on stream terraces of the
Ohio and Tennessee Rivers.

In a representative profile the surface layer is
dark-brown silty clay loam about 8 inches thick. The
subsoil is firm or very firm silty clay loam or silty
clay. The upper 25 inches is brown, grayish brown,
and yellowish brown. The lower part of the subsoil, to
a depth of 81 inches or more, is mainly light brownish
gray and contains common to many mottles in shades
of brown.

The Dundee variant is mainly strongly acid or very
strongly acid, but its surface layer in many places is
slightly acid. This soil has slow permeability. The high

Figure 8.—Corn and soybeans growing on Dubbs silty clay loam, clayey subsoil variant.
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content of clay in the surface layer makes seedbed
preparation difficult and causes the soil to crust. It
also causes the soil to hold moisture in a form not
readily available to plant roots. Compaction of the
clayey subsoil and a water table only 6 to 18 inches
below the surface in wet seasons also limit the re-
sponse to fertilizer.

Representative profile of Dundee silty clay loam,
clayey subsoil variant, about 100 feet west of farm
road and one-half mile south of Dam 52 on the Ohio
River:

Ap—O0 to 8 inches, dark-brown (10YR 3/8) silty clay loam,
brown (10YR 4/3) when rubbed; weak, fine and
medium, granular structure; friable; many small
roots; sfightly acid; abrupt, smooth boundary.

B21t—8 to 17 inches, brown (10YR 4/3) heavy silty clay
loam; common, medium, faint, grayish-brown
(10YR 5/2) mottles; weak, medium, subangular
blocky structure; firm; thin patchy clay films;
strongly acid; gradual, smooth boundary.

B22t—17 to 25 inches, mottled grayish-brown (10YR 5/2)
and yellowish-brown (10YR 5/4) heavy silty clay
loam; weak, medium and coarse, subangular
blocky structure; firm; thin clay films; few, small,
black concretions; very strongly acid; gradual,
smooth boundary.

B23t—25 to 36 inches, light brownish-gray (10YR 6/2)
silty clay; many, medium, distinct, brown (7.5YR
4/4) mottles; weak, medium and coarse, subangu-
lar blocky structure; firm; thin clay films; few,
small, black concretions; very strongly acid; grad-
ual, smooth boundary.

B24t—36 to 52 inches, light brownish-gray (10YR 6/2)
silty clay; many, medium, distinct, brown (7.5YR
4/4) mottles; weak, fine, angular blocky structure;
very firm; thin clay films; 2 percent small black
concretions; very strongly acid; gradual, smooth
boundary.

B31t—52 to ‘65 inches, light brownish-gray (10YR 6/2)
heavy silty clay loam; common, medium, distinct,
strong-brown (7.5YR 5/6) and dark yellowish-
brown (10YR 4/4) mottles; weak, coarse, subangu-
lar blocky structure parting to weak, fine, angular
blocky; very firm; few very patchy clay films; 2
percent small and large black concretions; very
strongly acid; gradual, smooth boundary.

B32t—65 to 81 inches +, mottled light brownish-gray
(10YR 6/2) and brown (10YR 5/3 and 7.5YR 4/4)
light silty clay; weak, fine, angular blocky struc-
ture; very firm; thin patchy clay films; very
strongly acid.

The alluvium ranges from 5 to 10 feet or more in thick-
ness. The soil is generally strongly acid or very strongly
acid, except for the surface layer which is medium acid to
neutral. The A horizon is 3 or 4 in value and 2 or 8 in
chroma. It is 4 in value when rubbed. It is less than 10
inches thick. The upper 10 to 20 inches of the B2t horizon
is dominantly grayish brown (10YR 5/2), dark grayish
brown (10YR 4/2), or brown (10YR 5/3, 4/3) and has com-
mon to many mottles in shades of gray. The lower part of
the B2t horizon ranges from 2.5Y to 7.5YR in hue, from 4
to 6 in value, and from 2 to 6 in chroma. It is generally
dominantly gray and has common to many mottles in
shades of brown. The B2t horizon is silty clay loam or silty
clay. In many places the structure is medium to coarse
prismatic parting to moderate, medium to fine, subangular
blocky.

The Dundee variant is near the Dubbs variant and
Nolin, Wheeling, Newark, and Arkabutla soils. It is more
poorly drained than the Dubbs variant. It has a finer tex-
tured subsoil than that of Nolin and Wheeling soils and is
not so well drained. Unlike Newark and Arkabutla soils, it
is on stream terraces instead of first bottoms and has a
more clayey subsoil.

Dundee silty clay loam, clayey subsoil variant (Du).
—This soil is on terraces. Most of the acreage is
nearly level, except for small areas along overflow
channels or where there is a small drop in elevation to
the first bottoms.

Included with this soil in mapping were areas of
soils that are not dominantly gray below a depth of 25
inches. Also included were narrow areas of Newark,
Arkabutla, and Rosebloom soils; small, narrow areas
of soils that have slopes of more than 6 percent; and
areas of soils that have a surface layer of silt loam or
silty clay.

This soil has a clayey surface layer that often clods
and crusts. Rainfall and flooding during winter and
spring saturate this soil. Later, tillage results in clod-
ding and compaction even where the surface seems
dry enough for cultivation. Only a few floods occur
during the growing season. Wetness in spring delays
planting in many years and gives weeds a chance to
grow. Repeated tillage to control weeds during this pe-
riod tends to destroy soil structure and to compact the
soil. Crop response to fertilizer has been low in many
years.

Most of the acreage has been cleared and is used for
row crops (fig. 9) or is seeded down. Some large
tracts in Ballard County are in forest, but in recent
years some of these tracts have been sold and new
owners are clearing the land for cultivated crops. (Ca-
pability unit IIw—6; woodland group 1wl; pasture and
hayland group 5)

Falaya Series

The Falaya series consists of somewhat poorly
drained soils on flood plains along branches and
creeks. These soils formed in sediments washed mainly
from loess.

In a representative profile the surface layer is about
8 inches of brown silt loam that has a few grayish-
brown mottles. The subsoil to a depth of 16 inches is
dark grayish-brown, very friable silt loam that has
gray mottles. Below that to a depth of 54 inches or
more, it is gray and has brown mottles.

The Falaya soils have high available moisture ca-
pacity, moderate permeability, moderate natural fertil-
ity, and medium organic-matter content. They are
strongly acid or very strongly acid throughout, except

Figure 9.—A field of Dundee silty clay loam, clayey subsoil
variant, planted to corn.
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where the surface layer has been limed. A seasonal
water table 6 to 18 inches below the surface often
delays cultivation in spring and limits the crops that
are suitable. Many of the commonly grown crops re-
spond well to lime and fertilizer on these soils, but
artificial drainage is needed for good growth of some
crops.

The Falaya soils in Ballard and McCracken Coun-
ties are mapped only in a complex with Collins soils.

Representative profile of Falaya silt loam, in an
area of Falaya-Collins silt loams, one-fourth mile east
of Rossington, 150 feet south of the Ogden Landing
Road on the flood plain of Bayou Creek, in McCracken
County :

Ap—O0 to 8 inches, brown (10YR 4/3) silt loam; few, fine,
faint, grayish-brown (10YR 5/2) mottles; moder-
ate, fine, granular structure; very friable; slightly
acid; clear, wavy boundary.

B21—8 to 16 inches, dark grayish-brown (10YR 4/2) silt
loam; many, medium, distinct, light brownish-gray
(10YR 6/2) mottles and few, fine, distinct, yellow-
ish-brown (10YR 5/6) mottles; weak, fine, suban-
gular blocky and weak, fine, granular structure;
very friable; less than 1 percent iron-manganese
concretions; strongly acid; clear, wavy boundary.

B22g—16 to 30 inches, light brownish-gray (10YR 6/2) silt
loam; many, medium, distinet, dark grayish-brown
(10YR 4/2), brown (10YR 4/3), and yellowish-
brown SlOYR 5/6) mottles; weak, medium, suban-
gular blocky and weak, fine, granular structure;
very friable; few, hard and soft, iron-manganese
accumulations; strongly acid; clear, wavy bound-
ary.

B23g—30 to 54 inches +, gray (2.5Y 5/1) silt loam; com-
mon, medium, distinet, light yellowish-brown
(10YR 6/4) and dark grayish-brown (10YR 4/2)
mottles; weak, medium, subangular blocky and
weak, fine, granular structure; very friable; few,
hard and soft, iron-manganese accumulations;
strongly acid; abrupt, irregular boundary.

The alluvium ranges from about 3 to more than 15 feet
in thickness. Sandy, clayey, or gravelly strata are below a
depth of 3 feet in some places. In places along small
branches where the alluvium is thin, loess underlies the al-
luvium. In the valleys of larger branches and creeks,
Coastal Plain deposits underlie the alluvium. The soil is
strongly acid or very strongly acid throughout, except
where the surface layer has been limed. The Ap horizon is
4 or 5 in value and 2 to 4 in chroma. It contains a few
mottles in shades of gray. The B21 horizon is dominantly
brown and has few to many mottles in shades of gray. The
B22g and B23g horizons are dominantly gray and have few
to many mottles in shades of brown.

Falaya soils are near Vicksburg, Waverly, Cascilla, Ro-
sebloom, Calloway, Grenada, and Arkabutla soils. They are
similar in texture throughout to the Vicksburg and Wav-
erly soils. They are not so well drained as the Vicksburg
and Cascilla soils and are better drained than the Waverly
and Rosebloom soils. Falaya soils do not have a fragipan
that is characteristic of the Calloway and Grenada soils,
and they are on first bottoms instead of stream terraces.
They have less clay throughout than the Cascilla, Arkabu-
tla, and Rosebloom soils and are generally on higher
reaches of the flood plains than those soils. They are simi-
lar in drainage to the Arkabutla soils but have less clay in
the subsoil.

Falaya-Collins silt loams (Fc)—These nearly level
soils are on flood plains of creeks and branches. They
are extensive throughout a large part of the survey
area.

These soils are mapped together as a complex be-
cause their mixed pattern makes separation impracti-

cal at the scale used in mapping. Falaya soils make up
about 60 percent of the complex and Collins soils
about 25 percent, but in some areas either soil can
make up as much as 85 percent. The Collins soils are
generally nearer to the channel than the Falaya soils,
but in some areas the soils on one side of the channel
are mostly Falaya soils and those on the other side of
the channel are mostly Collins soils.

The Falaya and Collins soils together make up
about 85 percent of the total acreage of this mapping
unit. Included with them in mapping were small areas
of Vicksburg, Waverly, Grenada, Calloway, and
Loring soils, small areas of soils that have thin strata
of sandy or gravelly material within a depth of 30 feet,
and small areas of soils that have a compacted layer
more than 30 inches below the surface.

A seasonal water table is at a depth of about 6 to 18
inches in the Falaya soils and 18 to 24 inches in the
Collins soils. Artificial drainage lowers the water table
so that crops can be planted early in spring. Drainage
is more important on the Falaya soils than on the Col-
lins soils. The soils are subject to flooding, but floods
are of short duration.

Most of the acreage of these soils has been cleared
and is used for continuous cultivation, meadow, and
rotation pasture. A small acreage is in forest. (Capa-
bility unit IIw-1; woodland group 1wl; pasture and
hayland group 2)

Flomaton Series

The Flomaton series consists of excessively drained,
very gravelly, steep and moderately steep soils on up-
lands. These soils formed in Coastal Plain gravel.

In a representative profile the surface layer is
dark-gray gravelly loam ‘about 1 inch thick. The sub-
surface layer is about 10 inches of pale-brown gravelly
loam and about 15 inches of light yellowish-brown
very gravelly sand. This is underlain by brownish-yel-
low very gravelly sand mixed with yellowish-red very
gravelly sandy loam that extends to a depth of 80
inches or more.

The Flomaton soils have rapid permeability, very
low available moisture capacity and natural fertility,
and low organic-matter content. They are strongly
acid or very strongly acid throughout. Crops that
start growth early in spring, when there is plenty of
moisture, respond to lime and fertilizer until moisture
becomes a limitation. Droughtiness and the ease with
which plant foods are leached beyond the reach of
plant roots limit the use of lime and fertilizer and
make it desirable to apply them frequently and in
small amounts. The gravel in these soils dulls tillage
implements. _

The Flomaton soils in Ballard and McCracken Coun-
ties are mapped only in an undifferentiated group
with Saffell soils.

Representative profile of Flomaton gravelly loam, in
an area of Saffell and Flomaton soils, 20 to 60 percent
slopes, about 3,400 feet north of Mayfield Creek, 9,600
feet northeast of Melber, and 8,000 feet west-south-
west of St. Johns Church, in MeCracken County :

A1—0 to 1 inch, dark-gray (10YR 4/1) gravelly loam;
weak, very fine and fine, granular structure; very
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friable; common small and medium roots; 35 per-
cent pebbles less than 1 inch in diameter; strongly
acid; abrupt, smooth boundary.

A21—1 inch to 11 inches, pale-brown (10YR 6/3) gravelly
loam; weak, fine, granular structure; very friable;
common small and medium roots; 40 percent peb-
bles, mostly less than 1 inch in diameter; very
strongly acid; gradual, smooth boundary.

A22-—11 to 26 inches, light yellowish-brown (10YR 6/4)
very gravelly sand; single grained; loose; few
small and medium roots; 70 percent pebbles less
than 2 inches in diameter; very strongly acid; ab-
rupt, smooth boundary.

A23 and B2t—26 to 80 inches +, brownish-yellow (10YR
6/6) very gravelly sand and lamellae of yellowish-
red (5YR 4/6) very gravelly sandy loam that are
1 to 2 inches thick and 2 or 3 inches apart; single
grained; sand is loose, sandy loam is very friable;
70 percent pebbles less than 2 inches in diameter,
mostly rounded, a few angular; some lamellae are
discontinuous, and some are connected vertically;
very strongly acid.

The gravelly or very gravelly Coastal Plain deposits
range from 6 to 40 feet or more in thickness. The size of
the gravel ranges from 2 millimeters to 4 inches in diame-
ter and averages about one-half inch. It is mostly chert,
but in some places it is quartz and ferruginous sandstone.
Ledges of conglomerate and ferruginous sandstone are on
the surface in some sloping areas and occur on discontin-
uous layers in the subsoil in a few places.

The Al horizon has a value of 8 or 4 and a chroma of 1
or 2. The A2 horizon has a value of 6 or 7 and a chroma
of 3 to 6. The gravel content of the A horizon ranges from
25 to 70 percent, by volume, and the fine earth ranges
from silt loam to sand. Where present, the silt loam is in
the upper 5 to 10 inches of the A horizon, and the sand is
below a depth of 10 inches. The B2t horizon occurs as la-
mellae in the A2 horizon, generally at a depth of more
than 2 feet. The B2t horizon has a hue of 7.5YR or 5YR
and value and chroma of 4 to 6. It ranges from sandy
loam to sandy clay loam.

Flomaton soils in Ballard and McCracken Counties con-
tain less sand in the upper 10 inches of the A horizon than
the defined range for the series, but this difference does not
alter the usefulness and behavior of the soils.

Flomaton soils are near Saffell, Brandon, and Memphis
soils. Their B horizon is not so well developed as that of
the Saffell soils and of the Brandon soils, They contain
more sand in the lower part of the solum than the Saffell
soils and more gravel in the upper part of the profile than
the Brandon soils. They contain more gravel throughout
than the Memphis soils.

Grenada Series

The Grenada series consists of moderately well
drained soils that have a fragipan. These soils formed
in loess on relatively smooth uplands and in alluvium
washed mostly from loess on stream terraces.

In a representative profile the surface layer is
brown silt loam about 7 inches thick. The upper part
of the subsoil, to a depth of about 25 inches, is yellow-
ish-brown, friable silt loam that has mottles of pale
brown, light yellowish brown, and light gray below a
depth of about 20 inches. Between depths of 25 and 50
inches, the subsoil is a compact and brittle fragipan of
silt loam that is mottled with shades of gray and
brown. The underlying material is brown silt loam
that has mottles of gray and yellowish brown and ex-
tends to a depth of 67 inches or more.

The Grenada soils are moderately permeable in the
layers above the fragipan, but permeability in the fra-
gipan is slow. The fragipan hinders the downward

movement of roots and water and causes a seasonal
water table late in winter and early in spring. These
soils are strongly acid or very strongly acid through-
out, and they have moderate available moisture capac-
ity. Crops respond well to lime and fertilizer.

Representative profile of Grenada silt loam, 2 to 6
percent slopes, about 450 feet west of U.S. Highway
45 at the junction of Krebs Road:

Ap—0 to 7 inches, brown (10YR 4/3) silt loam; weak,
fine, granular structure; very friable; many fine
roots, worm holes and worm casts; strongly acid;
abrupt, smooth boundary.

B21—7 to 13 inches, yellowish-brown (10YR 5/6) heavy silt
loam; weak, medium, angular blocky structure;
friable; few fine roots; few, small, black concre-
tions; strongly acid; clear, wavy boundary.

B22—13 to 20 inches, yellowish-brown (10YR 5/6) heavy
silt loam; moderate, fine and medium, angular
blocky structure; friable; few, small, black concre-
tions; few roots; strongly acid; clear, wavy
boundary.

B23—20 to 23 inches, yellowish-brown (10YR 5/4 to 10YR
5/6) heavy silt loam; few, fine, faint, pale-brown
(10YR 6/3) mottles and few, fine, distinct, light-
gray (10YR 7/1) mottles; moderate, fine and me-
dium, angular blocky structure; friable; few roots
and few small concretions; strongly acid; gradual,
wavy boundary.

B&A’2—23 to 25 inches, light yellowish-brown (10YR 6/4)
silt loam; many, fine, distinct, light-gray (10YR
7/1) and yellowish-brown (10YR 5/4) mottles;
weak, fine, angular blocky structure; friable to
slightly brittle; few small concretions; strongly
acid: clear, wavy boundary.

Bx1-—25 to 38 inches, yellowish-brown (10YR 5/4) heavy
silt loam; common, medium, distinct, light brown-
ish-gray (10YR 6/2) and brown (7.5YR 4/4) mot-
tles; moderate, very coarse, prismatic structure
that breaks to moderate, fine and medium, suban-
gular blocky; very firm, compact and brittle; dis-
continuous clay films on most peds; coatings of
gray silt and silty clay loam in mnearly vertical
seams that extend into lower horizons; strongly
acid; gradual, wavy boundary.

Bx2—38 to 50 inches, mottled light brownish-gray (10YR
6/2), pale-brown (10YR 6/3), light-gray (10YR
7/1), and brown (7.5YR 4/4) silt loam; weak, very
coarse, prismatic structure parting to weak, me-
dium and fine, subangular blocky; firm, compact
and brittle; few discontinuous clay films; gray
silty material in seams and pores; few black and
brown concretions; strongly acid; gradual, irregu-
lar boundary.

C—50 to 67 inches +, brown (7.5YR 4/4) silt loam; com-
mon, medium, distinct, gray (10YR 6/1), light-
gray (10YR 7/1), and yellowish-brown (10YR 5/4)
mottles; massive; friable; strongly acid.

The A horizon is 4 or 5 in value and 2 to 4 in chroma.
The B2 horizon is 4 or 5 in value and 4 to 6 in chroma. In
some places a few inches of the B2 horizon range to silty
clay loam. The A’2 horizon is silt loam to silt. The Bx ho-
rizon ranges from 10YR to 5Y in hue, is 4 or 5 in value,
and is 2 to 6 in chroma. It is evenly mottled in shades of
gray and brown in many places. Texture of the Bx1 hori-
zon ranges from silt loam to silty clay loam. The lower
boundary of the Bx2 horizon is gradual or diffuse and is
wavy or irregular. The C horizon has progressively less
gray mottling with increasing depth. It is generally
strongly acid but is neutral or slightly alkaline below a
depth of 10 feet in some places. The loess ranges from 4 to
more than 40 feet in thickness on uplands, and the alluvial
material generally ranges from 4 to 9 feet in thickness on
terraces. Depth to the fragipan ranges from 18 to 28
inches in the uneroded phases but is as little as 12 inches
in some areas of the severely eroded phases.
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Grenada soils are closely associated with Loring, Callo-
way, and Henry soils. Grenada soils have double clay max-
ima, whereas the Loring soils have a single clay maximum,
which is above the fragipan. Grenada soils are better
drained than the somewhat poorly drained Calloway soils
and the poorly drained Henry soils.

Grenada silt loam, 0 to 2 percent slopes (GrA)—
This soil occupies broad areas on the smooth uplands.
It is also in small areas on terraces along creeks and
rivers and on ridgetops in the dissected part of the
survey area. This soil has a profile similar to the one
described as representative for the series, but the sur-
face layer is generally about 2 inches thicker and the
fragipan is about 2 inches closer to the surface.

Included with this soil in mapping were small areas
of Calloway and Grenada soils having slopes of
slightly more than 2 percent. Also included, along
stream terraces, were small areas of soils that are
more than 15 percent sand in the upper 30 inches of
the profile.

This soil is easy to cultivate. It has a moderately
deep rooting zone, moderate natural fertility, and a
low organic-matter content. It has moderate to high
suitability for all the commonly grown crops except al-
falfa. Ordinarily, alfalfa grows well for only 2 or 3
years, After that, its stands are likely to thin as a re-
sult of frost heaving when the seasonal water table is
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within 18 to 24 inches of the surface. The hazard of
erosion is none to slight. The soil is suitable for con-
tinuous cultivation if management practices are used
that maintain and build the fertility level and the or-
ganic-matter content and if insects and plant diseases
are controlled.

Most of the acreage has been cleared and is used for
cultivated crops, rotation pasture, and meadow (fig.
10). A small acreage is in woods. Most of the small
wooded areas are grazed and are gradually being
cleared. (Capability unit IIw-3; woodland group 301;
pasture and hayland group 11)

Grenada silt loam, 2 to 6 percent slopes (GrB)—
This is the dominant soil in the central uplands. It is
also in small areas on terraces along creeks and rivers
and small areas in the more dissected parts of the sur-
vey area. It has the profile described as representative
of the series. Most slopes are 2 to 4 percent.

Included with this soil in mapping were small areas
of nearly level Grenada soils, fairly large areas of
eroded Grenada soils, and small areas of severely
eroded Grenada soils. Also included were small areas
of Calloway soils at the heads of natural drainage-
ways, and small areas of alluvial soils along the natu-
ral drainageways. On stream terraces there are in-
cluded small areas of Wheeling soils and of soils that

Figure 10.—A recently plowed field of Grenada silt loam, 0 1o 2 percent slopes, in
foreground. Pasture on Grenada silt loam, 2 to 6 percent slopes, in background.
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are similar to Grenada soils but are more than 15 per-
cent sand in the upper 30 inches of the profile.

This Grenada soil has a moderately deep rooting
zone, moderate natural fertility, and a low organic-
matter content. It is easily cultivated and has moder-
ate to high suitability for all the commonly grown
crops except alfalfa. Ordinarily, alfalfa grows well for
only 2 or 3 years. After that, the stands are likely to
become thin as a result of frost heaving when the sea-
sonal water table is within 18 to 24 inches of the sur-
face. The erosion hazard is moderate if the soil is used
for cultivated crops. Management practices are needed
to reduce soil loss and to maintain the fertility level
and the organic-matter content.

Most of the acreage is cleared and used for culti-
vated crops, rotation pastures, and meadows. Large
areas in McCracken County are used for urban devel-
opment, (Capability unit Ile-4; woodland group 301;
pasture and hayland group 11)

Grenada silt loam, 2 to 6 percent slopes, severely
eroded (GrB3)—This soil is on side slopes on the up-
lands and in small areas on terraces along creeks and
rivers. It has a profile that differs from the one de-
scribed as representative for the series in that the
plow layer is a mixture of the original surface layer
and subsoil material and has a brighter color. Also,
the fragipan is closer to the surface; it is at a depth of
about 12 to 24 inches. Most of the acreage has slopes
of 4 to 6 percent,

Included with this soil in mapping were small areas
where gravelly or sandy layers are less than 48 inches
below the surface. Also included were small areas of
alluvial or colluvial soils along natural drainageways.
In some areas where the fragipan is at a depth of
more than 20 inches, the surface layer is thicker than
normal because it has been covered by alluvial or col-
luvial deposits. Small areas having slopes of as much
as 8 percent were also included.

This soil is shallow to the fragipan, which hinders
root growth and water movement and creates a
perched water table in wet periods. Natural fertility is
low, and the organic-matter content is very low. The
soil is easy to cultivate, but it needs to be worked
within a narrow range of soil moisture to prevent
clodding. Surface crusting causes poor germination of
seeds and survival of seedlings, especially those that
are planted in spring. The hazard of erosion is severe
if the soil is used for cultivated crops. Intensive man-
agement practices are needed to control erosion and to
build and maintain the fertility and organic-matter
content.

Most of the acreage is used for cultivated crops, ro-
tation pastures, and meadows. A small acreage is idle
or has been allowed to grow back to trees, but in re-
cent years many of the wooded areas are being reculti-
vated. In McCracken County many areas of this soil
are used for urban development. (Capability unit
IIle-14; woodland group 4o0l; pasture and hayland
group 9)

Grenada silt loam, 6 to 12 percent slopes, severely
eroded (GrC3).—This soil is on side slopes in the up-
land parts of the survey area and in small areas along
stream terraces. It has a profile that differs from the

one described as representative for the series in that
the plow layer is mostly material from the subsoil and
the fragipan is closer to the surface. The depth to the
fragipan ranges from 12 to 24 inches; the average
depth is about 14 inches.

Included with this soil in mapping were small areas
where gravelly or sandy layers are less than 48 inches
below the surface. Severely eroded Loring soils having
slopes of 6 to 12 percent were included in many
places. Also included were small areas of Grenada or
Loring soils that are less eroded than this soil, and
soils that have slopes of slightly less than 6 percent or
slightly more than 12 percent. Small areas of alluvial
and colluvial soils were included along natural drain-
ageways. In most places where the fragipan is at a
depth of more than 20 inches, the surface layer has
been covered by alluvial or colluvial deposits and is
thicker than normal. Near Paducah, urban develop-
ments have altered the horizons in many areas.

This soil has a shallow root zone to the fragipan,
which hinders root growth and water movement and
creates a perched water table in wet periods. Natural
fertility is low, and the organic-matter content is very
low. The soil is easy to cultivate, but it needs to be
worked within a narrow range of soil moisture to pre-
vent clodding. Surface crusting causes poor germina-
tion of seeds and survival of seedlings, especially for
spring-planted seeds. The hazard of erosion is very se-
vere if the soil is used for cultivated crops. Intensive
management practices are needed to control erosion
and to build and maintain the fertility and organic-
matter content. Conservation measures are needed to
ll"e(}iluge soil loss when pastures and meadows are estab-
ished.

Most of the acreage has been cleared and used for
cultivated crops, but much of it is now idle or has
been allowed to grow back to trees. Many areas in
McCracken County are used for urban development.
(Capability unit IVe-11; woodland group 401; pasture
and hayland group 9)

Gullied Land

Gullied land (Gu) consists of areas that have been
so cut by recent gullies that they are not arable. The
soil material has been removed to a depth of 3 to more
than 10 feet, except in small areas between the gullies.
The soil material is medium acid to very strongly acid
in the surface layer, subsoil, and substratum. Gullied
land generally has slopes of about 12 to 20 percent
and has been frequently cultivated. In some places,
gullies have cut back into sloping or gently sloping
ridgetops.

Reclaiming gullied land for crops or improved pas-
ture is difficult and expensive, but in places it is feasi-
ble. Many areas have been almost completely stablized
by trees that have restocked naturally. Some areas
have been planted to pines. (Capability unit VIIe-3;
woodland group not assigned; pasture and hayland
group 10)

Henry Series

The Henry series consists of poorly drained soils
that have a fragipan. These soils formed in thick de-
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posits of loess or alluvium. They are mainly nearly
level soils on uplands and stream terraces. In a few
small areas that are incised by the heads of drainage-
ways, the soils have slopes of as much as 5 percent.

In a representative profile the surface layer is about
8 inches of grayish-brown silt loam mottled with light
brownish gray. The subsurface layer is gray or light-
gray silt loam mottled with brown and is about 18
inches thick. Below this is a compact and brittle fragi-
pan of gray silty clay loam and silt loam that is mot-
tled with shades of brown and extends to a depth of
70 inches or more.

The Henry soils have moderate permeability above
the fragipan and slow permeability in the pan. The
fragipan hinders the downward movement of roots
and water and causes a perched water table that is at
the surface late in winter and early in spring. These
soils are strongly acid or very strongly acid in the sur-
face layer, except where they have been limed. They
have low natural fertility and low organic-matter con-
tent. Crops that tolerate wetness respond well to lime
and fertilizer, but potential growth is low for many of
the commonly grown crops.

Representative profile of Henry silt loam, about 114
miles south of Shawnee Steam Plant, 100 yards east
of Metropolis Lake Road, and 100 yards south of Illi-
nois Central Railroad, in McCracken County :

Ap—0 to 8 inches, grayish-brown (10YR 5/2) silt loam;
common, medium, faint, light brownish-gray
(10YR 6/2) mottles; very friable; few, soft and
hard, iron-manganese accumulations; common
roots; very strongly acid; abrupt, wavy boundary.

A21g—8 to 18 inches, gray (10YR 6/1) silt loam; many,
medium, distinet, yellowish-brown (10YR 5/4)
mottles; weak, medium, subangular blocky and
weak, fine, granular structure; friable; few, soft,
iron-manganese accumulations; few roots; very
strongly acid; clear, wavy boundary.

A22x—18 to 26 inches, light-gray (10YR 6/1) silt loam;
common, medium, distinct, grayish-brown (10YR
5/2) and brownish-yellow (10YR 6/6) mottles;
weak, fine, subangular blocky and some weak, thin,
platy structure in some parts of the horizon; com-
pact and brittle in part of the horizon, friable
when disturbed; 1 percent soft and hard iron-man-
ganese accumulations; very strongly acid; clear,
wavy boundary.

Bx1—26 to 48 inches, gray (10YR 6/1) silty clay loam;
many, medium, prominent, yellowish-brown (10YR
5/6) and strong-brown (7.5YR 5/6) mottles; mod-
erate, very coarse, prismatic structure parting to
moderate, medium, subangular blocky; firm, com-
pact and brittle; patchy clay films on most peds;
very strongly acid; gradual, irregular boundary.

Bx2—48 to 70 inches +, gray (10YR 6/1) silt loam; many,
medium, prominent, brown (7.5YR 4/4) mottles;
moderate, very coarse, prismatic structure parting
to weak, medium, subangular blocky; compact and
brittle when undisturbed, friable when disturbed;
2 percent, by volume, soft and hard iron-man-
ganese accumulations; strongly acid.

The loess on uplands ranges from 6 to 40 feet in thick-
ness, and the alluvium on terraces ranges from 3 to 10 feet
or more in thickness. Coastal Plain marine deposits, which
are generally very gravelly, underlie the loess. They also
underlie the alluvium, but in most places a clayey or mod-
erately coarse textured deposit is above the gravel. Soft
and hard, brown and black accumulations are in most hori-
zons. The soil is strongly acid or very strongly acid to a
depth of about 4 feet, except where it has been limed.

The Ap horizon ranges from 4 through 6 in value and is
2 or 8 in chroma. It contains common to many mottles in

shades of gray and brown. The A2lg and A22x horizons
range from 10YR through 2.5Y in hue and from 4 to 6 in
value and are 2 or less in chroma. They are mottled in
shades of brown, yellow, and gray. In some places rem-
nants of a B horizon are in the lower part of the A22x ho-
rizon. The A22x horizon in some places is friable and in
others has the brittleness and compactness associated with
a fragipan. The depth to the fragipan ranges from about
12 to 26 inches. The matrix of the Bx horizon is 10YR or
25Y in hue, 4 to 6 or more in value, and 2 or less in
chroma. This horizon is heavy silt loam or silty clay loam.

Henry soils are closely associated with Calloway, Gren-
ada, Waverly, and Okaw soils. They are not so well
drained as the Calloway and Grenada soils. Their drainage
compares with that of the Waverly and Okaw soils, but
they have a fragipan that the Waverly and Okaw soils
lack and do not have the clayey horizons in the lower part
of the subsoil that are characteristic of the Okaw soils.

Henry silt loam (Hn)—This nearly level soil is on
uplands and stream terraces. It has a concave or
slightly concave surface.

Included with this soil in mapping on uplands were
small areas of Calloway soils and small areas in which
slopes are more than 2 percent. Included on terraces,
mostly in the transition zone between Henry and
Okaw soils, were areas of soils that have clayey mate-
rial at a depth of about 2 feet. Also included were
areas of soils that show a definite influence of sand or
gravel from nearby Wheeling, Saffell, or Chavies soils.
On terraces near Clanton Creek in the north-eastern
part of Ballard County, small areas where the soil is
so alkaline that plants cannot grow on it were in-
cluded. Other small areas of included soils near Clan-
ton Creek are alkaline about 2 feet below the surface,
which does not noticeably affect plant growth.

In this soil the root zone ranges from shallow to
moderately deep over the fragipan. The water table is
perched above the fragipan and extends to the surface
in wet periods. The soil is easy to work, but in many
vears cultivation is delayed by wetness.

Much of the acreage of this soil has been cleared
and is used for cultivated crops, pasture, and meadow.
Because of wetness, a considerable acreage of this soil
has never been cleared and remaing in forest. Im-
proved technology in recent years has increased the
usefulness of this soil for corn and soybeans. (Capa-
bility unit IVw—1; woodland group 1w2; pasture and
hayland group 12)

Lindside Series

The Lindside series consists of moderately well
drained soils that formed in stratified alluvium. These
soils are mostly in swales near the rivers.

In a representative profile the surface layer is
brown silty clay loam about 8 inches thick. The sub-
soil, to a depth of about 42 inches, is brown, firm silty
clay loam that has grayish-brown and light brownish-
gray mottles below a depth of about 18 inches. This is
underlain by gray silty clay loam that is mottled with
shades of brown and extends to a depth of 60 inches
or more.

The Lindside soils have a deep root zone, high avail-
able moisture capacity, and moderate permeability.
Natural fertility is moderate, and the organic-matter
content is medium. A water table is within 18 to 24
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inches of the surface in wet seasons. These soils are
easy to work, but tillage is often delayed by floods in
spring. The soils are mostly used for row crops, be-
cause flooding in many places (}estroys crops that
grow in winter and spring. Flooding seldom damages
crops that are planted and harvested between the mid-
dle of May and November.

The Lindside soils in Ballard and McCracken Coun-
ties are mapped only in a complex with Newark soﬂ.s.

Representative profile of Lindside silty clay loam, in
an area of Newark-Lindside silty clay loams, about
two-thirds mile north-northwest of Grassy Lake, in
the southwestern part of Ballard County :

Ap—0 to 8 inches, brown (10YR 4/3) silty clay loam; mod-
erate, fine, granular structure; friable; slightly
acid; clear, wavy boundary.

B21—8 to 18 inches, brown (10YR 4/3) silty clay loam;
weak, medium, subangular blocky and weak, fine,
granular structure; firm; slightly acid; clear,
wavy boundary.

B22—18 to 22 inches, brown (10YR 4/3) silty clay loam;
few, medium, distinet, grayish-brown (10YR 5/2)
mottles; moderate, medium, subangular blocky
structure; firm; slightly acid; clear, wavy bound-

ary.

B23-—22 to 42 inches, brown (10YR 4/3) silty clay loam;
many, medium, distinct, light brownish-gray
(10YR 6/2) mottles; moderate, medium, subangu-
lar blocky structure; firm; slightly acid; clear,
wavy boundary.

C—42 to 60 inches +, gray (10YR 5/1) heavy silty clay
loam; common, medium, distinct, brown (10YR
4/3) and strong-brown (7.5YR 5/6) mottles; mas-
sive; firm; neutral.

The stratified alluvial deposits are more than 20 feet
thick. The soil is medium acid or slightly acid in the A and
B horizons. Mica is visible throughout in most places. The
Ap horizon is brown (10YR 4/3) or dark grayish brown
(10YR 4/2). The matrix of the B2 horizon is 10YR or
7.5YR in hue, 4 or 5 in value, and 3 or 4 in chroma. This
horizon has mottles in shades of brown and gray that
range from few to many below a depth of about 18 inches.
The structure of the B horizon is weak to moderate, granu-
lar and subangular blocky. The C horizon is dominantly
10YR in hue and 4 or 5 in value and ranges from 1
through 4 in chroma.

Lindside soils are near Nolin, Robinsonville, Newark, and
Arkabutla soils. They are not so well drained as the Nolin
and Robinsonville soils. They are better drained than the
Newark and Arkabutla soils and are less acid throughout
than the Arkabutla soils.

Loring Series

The Loring series consists of moderately well
drained soils that have a fragipan. These soils formed
in loess on ridgetops and side slopes. They are exten-
sive in the southern and central parts of the two coun-
ties.

In a representative profile the surface layer is about
7 inches of dark-brown silt loam. The upper part of
the subsoil, to a depth of about 34 inches, is brown,
firm or friable silt loam that has brownish and gray
mottles below a depth of about 24 inches. The lower
part of the subsoil is a compact and brittle fragipan
of mottled brown and gray silt loam that is about 12
inches thick. The underlying material, to a depth of 60
inches or more, is brown silt loam that has light-gray
mottles.

The Loring soils have a moderately deep root zone,
moderate permeability above the fragipan, and moder-

ately slow permeability in the pan. The fragipan
causes a seasonal water table above it in wet periods.
The water table is high for fairly short periods.
In unlimed areas these soils are strongly acid through-
out. All the commonly grown crops respond well to
lime and fertilizer.

Representative profile of Loring silt loam, 2 to 6
percent slopes, about one-fourth mile west of the junc-
tion of Krebs Station and Houser Roads, in Me-
Cracken County:

Ap—0 to 7 inches, dark-brown (10YR 4/3) silt loam; weak
and moderate, fine, granular structure; many
roots; strongly acid; clear, smooth boundary.

B1—7 to 12 inches, brown (7.5YR 4/4) silt loam; weak,
fine, subangular blocky structure; friable; many
roots; strongly acid; clear, smooth boundary.

B21t—12 to 24 inches, brown (7.5YR 4/4) heavy silt loam;
moderate, medium, subangular blocky structure;
firm; discontinuous clay films on most peds; sev-
eral roots; strongly acid; clear, smooth boundary.

B22t—24 to 28 inches, brown (7.5YR 4/4) heavy silt loam;
few, fine, distinct, light yellowish-brown (10YR
6/4) mottles; moderate, medium, subangular blacky
structure; firm; discontinuous clay films; few
roots; less than 1 percent, by volume, black stains;
strongly acid; clear, wavy boundary.

B23—28 to 34 inches, brown (7.5YR 4/4) silt loam; com-
mon, medium, distinet, light yellowish-brown
(10YR 6/4) and yellowish-brown (10YR 5/6) mot-
tles; coatings and streaks of gray (10YR 6/1)
silt; moderate, medium, subangular blocky struc-
ture; friable; slightly compact and brittle in parts
of the horizon; few clay films; strongly acid;
clear, wavy boundary.

Bx—34 to 46 inches, brown (7.5YR 4/4) silt loam; common,
medium, distinet, yellowish-brown (10YR 5/6)
mottles; coatings and streaks of light-gray silt;
moderate, very coarse, prismatic structure parting
to weak, fine, subangular blocky; firm, compact
and brittle; strongly acid; gradual, irregular
boundary.

C—46 to 60 inches 4, brown (7.5YR 4/4) silt loam; coat-
ings and mottles of light-gray (10YR 7/1) silt;
massive; friable; strongly acid.

The loess deposits range from 4 to more than 40 feet in
thickness. Sand content throughout the solum is generally
less than 10 percent. The A horizon is 4 or 5 in value and
2 to 4 in chroma. The B horizon above the fragipan is
7.5YR and 10YR in hue, 4 or 5 in value, and 4 to 6 in
chroma. In many places the lower few inches of this hori-
zon has pale-brown or gray mottles. The B2t horizon is
heavy silt loam or silty clay loam. The soil has a single clay
maximum, which is in the B21t horizon.

The matrix color of the fragipan is similar to that of
the upper part of the B horizon, but the fragipan has com-
mon to many gray, brown, and yellowish mottles. The fra-
gipan is generally about 26 to 36 inches below the surface
in the less eroded phases and about 22 inches below the
surface in the severely eroded phases. A polygonal network
of thin bleached fracture planes is throughout the fragi-
pan. Roots are concentrated along these cracks.

The C horizon is 10YR and 7.5YR in hue, 4 to 6 in
value, and 3 to 6 in chroma. This horizon has few to many
mottles in shades of gray. In some areas where the loess is
more than 15 feet thick, the C horizon below a depth of
about 10 feet ranges from slightly acid to mildly alkaline.

Loring soils are closely associated with Memphis and
Grenada soils. They are not so well drained as the well
drained Memphis soils. They do not have the double clay
maxima that are characteristic of the Grenada soils.

Loring silt loam, 2 to 6 percent slopes (LoB).—This
soil is on convex ridgetops. In areas that are greatly
dissected by natural drainageways, it is on somewhat
narrow ridgetops. In gently rolling areas, it is on the



BALLARD AND MCCRACKEN COUNTIES, KENTUCKY 27

higher parts of broad ridges. Slopes are generally 2 to
4 percent. This soil has the profile described as repre-
sentative of the series.

Included with this soil in mapping were areas of
moderately eroded soils where the plow layer is a mix-
ture of the original surface layer and the subsoil. Also
included were small areas of severely eroded soils and
Grenada and Memphis soils.

This Loring soil has high available moisture capac-
ity, moderate natural fertility, and low organic-matter
content. It is easy to work. The hazard of erosion is
moderate where the soil is used for cultivated crops,
Ia,nd conservation practices are needed to reduce soil
0sS. .
Most of the acreage has been cleared and is used for
cultivated crops, rotation pasture, and meadow. Some
areas, mostly on narrow ridgetops, are in forest or are
idle. (Capability unit ITe-5; woodland group 3o1; pas-
ture and hayland group 6)

Loring silt loam, 6 to 12 percent slopes (LoC).—
This soil is on high, narrow ridgetops above strongly
sloping or moderately steep soils on side slopes. A
small part of the acreage is on the side slopes. This
soil has a profile similar to the one described as repre-
sentative of the series, but in many places the plow
layer is a mixture of material from the original sur-

face layer and the subsoil, and the fragipan is about 6
inches closer to the surface.

Included with this soil in mapping were small areas
in which slopes are less than 6 percent. These areas
are generally the center of the ridgetops but are too
narrow to map separately. Also included were small
areas where slopes are more than 12 percent and
small areas of severely eroded soils. Small areas of
Memphis soils were included in some places.

This Loring soil has moderate available moisture ca-
pacity, low natural fertility, and low organic-matter
content, It is moderately suited to crops if manage-
ment is good. The hazard of erosion is severe where
the soil is used for cultivated crops, and intensive con-
servation practices are needed to reduce soil loss.

Most of the acreage is used for rotation pasture
(fig. 11), meadow, and cultivated crops. A part of it is
idle, and some areas have been allowed to grow back
to trees or have never been cleared. (Capability unit
IITe-5; woodland group 3ol; pasture and hayland
group 6)

Loring silt loam, 6 to 12 percent slopes, severely
eroded (LoC3)—This soil is on side slopes generally
near the heads of drainageways. It has a profile simi-
lar to the one described as representative of the series,
but severe erosion has removed much of the original

Figure 11.—Pasture consisting of fescue, lespedeza, and Ladino clover on Loring silt
) loam, 6 to 12 percent slopes.
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surface layer, and the present plow layer is mostly
yellowish-brown heavy silt loam subsoil material. Also,
the fragipan is generally about 22 inches below the
surface but in a few places is as close as 14 inches to
the surface.

Included with this soil in mapping were areas of
Memphis and Grenada soils. Also included were small
areas of less severely eroded Loring soils and small
areas of soils that have gravelly, sandy, or loamy
Coastal Plain deposits less than 48 inches below the
surface. Small areas where slopes are more than 12
percent also were included. Small areas of alluvial and
colluvial soils along natural drainageways were also
included. ,

This Loring soil has moderate available moist}lre ca-
pacity and very low natural fertility and organic-mat-
ter content. The hazard of erosion is very severe if the
soil is used for cultivated crops, and intensive conser-
vation measures are needed to reduce soil loss. This
soil can be worked only within a narrow range of
moisture content without clodding. Surface crusting
causes poor germination of seeds and poor survival of
seedlings.

Nearly all the acreage of this soil has been cleared
and is used for cultivated crops. A large part is idle or
has been allowed to grow back to trees, but in recent
years some of these areas are being cleared and seeded
to grasses and legumes for pasture and meadow. (Ca-
pability unit IVe-11; woodland group 4o0l; pasture
and hayland group 9)

Loring silt loam, 12 to 20 percent slopes (LoD)—
This soil is on side slopes. It has a profile similar to
the one described as representative of the series, but it
is more eroded and in most places the plow layer is a
mixture of material from the original surface layer
and the subsoil. Also, the fragipan is about 6 inches
closer to the surface.

Included with this soil in mapping were small areas
of Memphis and Brandon soils and small areas where
slopes are slightly less than 12 percent or more than
20 percent. Small areas of alluvial and colluvial soils
along branches were also included.

This Loring soil has moderate available moisture ca-
pacity, low natural fertility, and low organic-matter
content. The severe hazard of erosion precludes the
use of this soil for cultivated crops. Conservation
practices are needed to reduce soil loss while pasture
and meadow are being established.

Much of the acreage has been cleared and is used
for pasture and meadow and occasionally is cultivated.
Part of it is idle or has been allowed to grow back to
trees, and some has never been cleared. (Capability
unit VIe-1; woodland group 301; pasture and hayland
group 8)

Loring silt loam, 12 to 20 percent slopes, severely
eroded (LoD3)—This soil is on side slopes. It has a
profile similar to the one described as representative
of the series, but severe erosion has removed much of
the original surface layer, and the present plow layer
is mostly yellowish-brown heavy silt loam subsoil ma-
terial. Also, the fragipan is generally about 22 inches
below the surface but in a few places is as close as 14
inches to the surface.

Included with this soil in mapping were small areas
of Memphis and Brandon soils and small areas where
slopes are slightly less than 12 percent or slightly
more than 20 percent. Small areas of alluvial and col-
luvial soils along branches were also included.

This Loring soil has moderate available moisture ca-
pacity and very low natural fertility and organic-mat-
ter content. It can be worked only within a somewhat
narrow range of moisture content without clodding.
Surface crusting causes poor germination of seeds and
poor survival of seedlings, Runoff is rapid, and the
hazard of erosion is too severe to allow use of the soil
for cultivated crops. Conservation practices are needed
to reduce soil loss while pasture and meadow are
being established.

Most of the acreage has been cleared. Part of it is
used for pasture and meadow, and some areas are oc-
casionally used for cultivated crops. Much of the
acreage is idle or has been allowed to grow back to
trees. (Capability unit VIe-5; woodland group 4ol;
pasture and hayland group 9)

Memphis Series

The Memphis series consists of deep, well-drained
soils that formed in loess. These soils are on ridgetops
and on some side slopes, generally facing north and
east, in the uplands.

In a representative profile the surface layer is
brown silt loam about 7 inches thick. The upper 5
inches of the subsoil is strong-brown, friable silt loam.
Between depths of about 12 and 47 inches, the subsoil
is brown, firm or friable silty clay loam and heavy silt
loam. The underlying material, to a depth of 60 inches
or more, is strong-brown silt loam.

The Memphis soils have a deep root zone and mod-
erate permeability. Natural fertility is high to moder-
ate. These soils are strongly acid or very strongly acid
throughout. All the commonly grown crops respond
well to lime and fertilizer.

Representative profile of Memphis silt loam, 2 to 6
percent slopes, about 250 yards east of the Old Houser
Road on the Lovl-Flor-Station Road, five-eighths mile
south of the Blizzard Ponds Drainage Canal, in Me-
Cracken County:

Ap—~0 to 7 inches, brown (10YR 4/3) silt loam; weak, fine,
granular structure; very friable; many fine roots;
strongly acid; clear, smooth boundary.

B1—7 to 12 inches, strong-brown (7.5YR 5/6) heavy silt
loam; weak, fine, subangular blocky structure;
friable; many roots; strongly acid; clear, smooth
boundary.

B21t—12 to 24 inches, brown (7.5YR 4/4) silty clay loam;
moderate, fine and medium, angular blocky struc-
ture; firm; clay films on most peds; few roots;
strongly acid; clear, wavy boundary.

B22t—24 to 34 inches, brown (7.5YR 4/4) heavy silt loam;
moderate, fine and medium, angular blocky struc-

- ture; friable; black stains on less than 2 percent
of peds, clay films on most peds; few black concre-
tions; strongly acid; clear, smooth boundary.

B23t—34 to 47 inches, brown (7.5YR 4/4) heavy silt loam;
moderate, medium, angular blocky structure; firm;
discontinuous clay films; few small roots; few
gray silt coatings on some vertical faces of peds;
strongly acid; gradual, wavy boundary.
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C—47 to 60 inches +, strong-brown (7.5YR 5/6) silt loam;
massive to weak, fine, angular blocky structure;
friable; many cracks filled with light-gray (10YR
7/1) silt; strongly acid.

The loess deposits range from 4 to more than 40 feet in
thickness and are underlain by Coastal Plain deposits.
Sand content throughout the solum is less than 10 percent.
The Ap horizon is 2 to 4 in chroma, and the Al horizon is
2 or 3. The B horizon is 7.5YR or 10YR in hue, 4 or 5 in
value, and 4 to 6 in chroma. Clay films in the B2t horizon
are 5YR in hue. A single clay maximum, in the B21t hori-
zon, is at a depth of about 12 to 24 inches in the slightly
eroded and moderately eroded phases. The B23t horizon in
some places does not have coatings of gray silt. The C ho-
rizon is 7.5YR or 10YR in hue, 4 or 5 in value, and 4 1o 6
in chroma. This horizon is slightly acid to mildly alkaline
below a depth of 15 feet in some places where the soil
formed in loess that is 15 to 40 feet thick.

Memphis soils are closely associated with Grenada, Lor-
ing, and Brandon soils. They do not have a fragipan,
which is characteristic of the Grenada and Loring soils.
They formed in loess more than 4 feet thick and do not
have very-gravelly horizons above a depth of 4 feet, which
are characteristic of the Brandon soils. :

Memphis silt loam, 2 to 6 percent slopes (MmB).—
This soil is on the higher ridgetops. Some of the ridge-
tops are narrow above strongly sloping to steep side
slopes, but other high ridgetops are broader in moder-
ately dissected areas. This soil has the profile de-
scribed as representative of the series.

Included with this soil in mapping were areas of
moderately eroded soils, small areas of severely eroded
soils, and small areas where urban development has
altered or obscured the soil profile. Also included were
small areas of Loring soils and some soils that have a
slightly redder subsoil than this Memphis soil.

This soil has high available moisture capacity and
low organic-matter content. It is well suited to crops
if good management practices are used. The hazard of
erosion is moderate if the soil is used for cultivated
crops, and conservation practices are needed to reduce
soil loss. _

Most of the acreage has been cleared and is used for
cultivated crops, rotation pasture, and meadow. In and
near Paducah it is used for urban development. Some
areas, mostly on narrow ridgetops, are forested. (Ca-
pability unit ITe-1; woodland group 201; pasture and
hayland group 6)

Memphis silt loam, 6 to 12 percent slopes (MmC).
—This soil is on high, narrow ridgetops above
strongly sloping or moderately steep side slopes. A
small acreage is on side slopes. The soil has a profile
similar to the one described as representative of the
series, but it is more eroded and in many places the
present plow layer is a mixture of material from the
original surface layer and the subsoil.

Included with this soil in mapping were small areas
where slopes are less than 6 percent, generally the
center of the narrow ridgetops that are too narrow to
map separately. Also included were small areas where
slopes are more than 12 percent and some small
areas of severely eroded soils. Some mapped areas
contain small areas of Loring or Brandon soils. In the
area of Paducah, urban development has altered the
profile of some of the included soils.

This Memphis soil has high available moisture ca-
pacity and low organic-matter content. It is moder-

ately suited to crops. The hazard of erosion is severe
if the soil is used for cultivated crops, and intensive
conservation practices are needed to reduce soil loss.

Most of the acreage has been cleared and is used for
rotation pasture, meadow, and cultivated crops. Near
Paducah, some areas of this soil are used for urban
development, Smaller parts of the acreage are forested
or idle. (Capability unit IIle-1; woodland group 201;
pasture and hayland group 6)

Memphis silt loam, 12 to 20 percent slopes (MmD).
-—This soil is on side slopes in the parts of the survey
area that are greatly dissected by natural drainage-
ways. It has a profile similar to the one described as
representative of the series, but it is more eroded and
in many places the present plow layer is a mixture of
mglterial from the original surface layer and the sub-
soil.

Included with this soil in mapping were small areas
of Loring and Brandon soils and small areas of soils
that have sandy Coastal Plain deposits within 3 feet
of the surface. Also included were small areas where
slopes are more than 30 percent and small areas of al-
luvial and colluvial soils along the natural drainage-
ways.

This Memphis soil has a deep root zone, high avail-
able moisture capacity, and low organic-matter
content. Because it is strongly sloping, the hazard of
erosion is too severe for cultivated crops. Erosion con-
trol practices are needed while pasture and meadow
are being established. Under good management, which
includes the use of fertilizer, lime, and mulching, this
soil is suited to nearly all the pasture and meadow
crops that are locally grown.

Much of the acreage has been cleared and is used
for cultivated crops. Some has reverted to woodland or
is idle. In recent years some areas have been cleared
of trees and bushes and seeded to improved pasture.
(Capability unit VIe-1; woodland group 201; pasture
and hayland group 8)

Memphis silt loam, 20 to 30 percent slopes (MmE).
—This soil is on side slopes. It has a profile similar to
the one described as representative of the series, but
in some places it is more eroded and the present plow
layer is a mixture of material from the original sur-
face layer and subsoil. Also, the subsoil is slightly
thinner and not so well developed.

Included with this soil in mapping were small areas
of Brandon soils and small areas of a soil that has
sandy Coastal Plain deposits within 4 feet of the sur-
face. Also ineluded were small areas where slopes are
less than 20 percent or steeper than 80 percent. Small
areas of alluvial and colluvial soils along natural
drainageways were also included.

This Memphis soil has a deep root zone, high avail-
able moisture capacity, and low organic-matter con-
tent. Because the soil is moderately steep, the hazard
of erosion is too severe for cultivated crops, and ero-
sion control practices are needed while pasture and
meadow are being established. This soil is suited to
most pasture plants, but slope limits the kind of ma-
chinery that can be used for harvesting meadow.

Much of the acreage is in woodland. Some areas
have been cleared and are used for pasture. (Capabil-
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ity unit VIe-1; woodland group 3rl; pasture and hay-
land group 8)

Memphis silty clay loam, 6 to 12 percent slopes, se-
verely eroded (MpC3)—This soil is on side slopes.
Most of the acreage is in the parts of the survey area
that are greatly dissected by natural drainageways.
The soil has a profile similar to the one described as
representative of the series, but erosion has removed
most of the original surface layer and the present
plow layer is mainly silty clay loam subsoil material.

Included with this soil in mapping were small areas
of Loring soils and small areas where sandy or grav-
elly Coastal Plain deposits are within 3 feet of the
surface. Also included were small areas of soils that
have slopes of more than 12 percent. Small areas of
alluvial and colluvial soils along natural drainageways
were also included.

This Memphis soil has moderate natural fertility,
very low organic-matter content, and poor suitability
for crops. The very low organic-matter content and
the higher content of clay in the surface layer cause
surface crusting and poor seed germination and seed-
ling survival at times, especially for spring-seeded
crops. Runoff is rapid and the erosion hazard is very
severe if this soil is used for cultivated crops, and
very intensive erosion control practices and manage-
ment are needed to reduce soil loss.

If a high level of management is used, which in-
cludes the use of fertilizer, lime, and mulching, this
soil is suited to nearly all the pasture and meadow
crops and to limited row cropping. (Capability unit
IVe-9; woodland group 3ol1; pasture and hayland
group 9)

Memplhis silty clay loam, 12 to 30 percent slopes, se-
verely eroded [MpE3)—This soil is on side slopes in
the parts of the survey area that are greatly dissected
by natural drainageways. It has a profile similar to
the one described as representative of the series, but it
is more eroded and the present plow layer is mostly
silty clay loam subsoil material.

Included with this soil in mapping were small areas
of Loring and Brandon soils and small areas where
sandy Coastal Plain deposits are within 3 feet of the
surface. Small areas of soils that have slopes of more
than 40 percent were also included, as were small
areas of alluvial and colluvial soils along natural
drainageways.

This Memphis soil has a deep root zone, high avail-
able moisture capacity, and very low organic-matter
content. Because of the very low organic-matter con-
tent and the silty clay loam surface layer, the surface
crusts at times and seed germination and seedling sur-
vival are poor, especially for spring-seeded crops.
Runoff is very rapid, and the hazard of erosion is too
severe for cultivated crops. Erosion control practices
are needed while pasture and meadow are being estab-
lished. Under good management, which includes the
use of fertilizer, lime, and mulching, this soil is suited
to most of the pasture and meadow crops that are
commonly grown.

Most of the acreage has been cleared and is used for
cultivated crops. Part of the acreage has been allowed
to grow back to trees or is idle. (Capability unit

Vle-5; woodland group 3rl; pasture and hayland
group 9)

Molena Series

The Molena series consists of somewhat excessively
drained soils, mainly on stream terraces of the Ohio
River.

In a representative profile the surface layer is dark
yellowish-brown loamy fine sand about 12 inches thick.
The subsoil extends to a depth of about 40 inches. It is
reddish-brown, very friable loamy fine sand in the
upper part and brown and reddish-yellow, very friable
loamy sand in the lower part. The underlying mate-
rial, to a depth of 60 inches or more, is yellowish-
brown and brownish-yellow loamy sand.

The Molena soils have low natural fertility and
available moisture capacity. They are strongly acid in
the surface layer unless they have been limed. Crops
respond well to fertilizer and lime, but plant nutrients
should be applied in small amounts to prevent leach-
ing. These soils can be planted early in spring; early
planted crops are likely to be successful because the
available moisture is generally more plentiful at that
time. Grasses and legumes for pasture and meadow
are difficult to establish on the sandy surface layer.
These soils are overflowed by only the highest floods
of the Ohio River.

Representative profile of Molena loamy fine sand, 0
to 6 percent slopes, about 114 miles southeast of Dam
53, three-fourths mile east-northeast of the south end
of Shelby Lake, in Ballard County:

Ap—0 to 12 inches, dark yellowish-brown (10YR 4/4)
loamy fine sand; weak, fine, granular structure;
very friable; medium acid; clear, wavy boundary.

B21t—12 to 28 inches, reddish-brown (5YR 4/4) loamy fine
sand; weak, moderate, subangular blocky struc-
ture; very friable; thin clay coatings on sand
grains and few clay bridgings between sand
grains; strongly acid; clear, wavy boundary.

B22t—28 to 40 inches, brown (7.5YR 4/4) and reddish-yel-
low (7.5YR 6/6) loamy sand; the brown sand
makes up 70 percent of the horizon and is finer
sand than the reddish-yellow sand; weak, medium,
subangular blocky structure; very friable; thin
clay coatings on sand grains and few clay bridg-
ings between sand grains; strongly acid; clear,
wavy boundary.

C—40 to 60 inches +, yellowish-brown (10YR 5/4) and
brownish-yellow (10YR 6/6) loamy sand; single
grained; loose; strongly acid.

The sandy sediments are generally more than 10 feet
thick but range from 8 to 40 feet thick. Thin bands (la-
mallae) or small spherical pockets of slightly finer textured
material occur in only a few places in the upper 5 feet of
the soil. All horizons are strongly acid, except for surface
layers that have been limed. The A horizon is commonly
dark yellowish brown (10YR 4/4) or dark brown (10YR
4/3 or T.5YR 4/4). In some places the Ap horizon has a
value of 3 but is less than 6 inches thick. The B horizon
ranges from 10YR to 5YR in hue, is 4 to 6 in value, and is
4 to 6 in chroma. It has weak subangular blocky and gran-
ular structure. The C horizon in most places ranges from
10YR to 7.5YR in hue, from 4 to 6 in value, and from 3 to
6 in chroma.

Molena soils are closely associated with Wheeling, Chav-
ies, Grenada, Calloway, and Henry soils. They are sandier
throughout than any of these soils and differ further in
that they are excessively drained.
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Molena loamy fine sand, 0 to 6 percent slopes (MsB).
—This is a sandy soil. Included with it in mapping
were small areas of Chavies and Wheeling soils.

The sandy texture causes this soil to be somewhat
droughty. It is difficult to establish grasses and leg-
umes for pasture and meadow, The soil is suited to
truck crops and can be cultivated earlier in spring
than finer textured soils. The hazard of erosion is
moderate. A high level of management is needed to
maintain fertility and the organic-matter content.

Most of the acreage has been cleared and is used for
cultivated crops (fig. 12). Sand for commercial use is
obtained from a few areas. (Capability unit ITIs-1;
woodland group 3s1; pasture and hayland group 14)

Newark Series

The Newark series consists of nearly level, deep,
somewhat poorly drained soils that formed in allu-
vium. These soils are mostly in swales near the rivers.

In a representative profile the surface layer is
brown silty clay loam about 8 inches thick. The upper
part of the subsoil, to a depth of about 15 inches, is
brown, firm silty clay loam that has mottles of gray.
The lower part of the subsoil and the underlying ma-
terial, to a depth of about 60 inches or more, are gray,
firm silty clay loam with brown mottles.

The Newark soils have a deep root zone, high avail-
able moisture capacity, and moderate permeability.
Natural fertility is moderate, and the organic-matter
content is medium. A water table is within 6 to 18
inches of the surface in wet periods. These soils are
easy to work, but tillage is often delayed by the sea-
sonal water table and floods in spring (fig. 13). New-
ark soils are mostly used for row crops because flood-
ing often destroys crops that are growing in winter
but seldom damages crops that are planted and har-
vested between June and November.

Newark soils in Ballard and McCracken Counties
are mapped only in a complex with Lindside soils.

Representative profile of Newark silty clay loam, in
an area of Newark-Lindside silty clay loams, about

growing on Molena loamy fine sand,
0 to 6 percent slopes,

Figure 12,—Soybeans
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one-half mile north-northwest of Grassy Lake, in the
southwestern part of Ballard County:

Ap—0 to 8 inches, brown (10YR 4/3) silty clay loam; mod-
erate, medium, granular structure; friable;
slightly acid; clear, wavy boundary.

B21—8 to 15 inches, brown (10YR 4/3) silty clay loam;
common, medium, distinct, gray (10YR 6/1) mot-
tles; weak, medium, subangular blocky and weak,
fine, granular structure; firm, few concretions;
neutral; clear, wavy boundary.

B22g—15 to 26 inches, light brownish-gray (10YR 6/2)
silty clay loam; many, coarse, distinct, brown
(10YR 4/3) mottles and many, medium, faint,
gray (10YR 6/1) mottles; weak, medium, subangu-
lar blocky structure; firm; neutral; clear, wavy
boundary.

B23g—26 to 42 inches, gray (5YR 5/1) silty clay loam;
many, medium, distinct, brown (10YR 4/3) mot-
tles; gray color is dominant on exterior of peds;
weak, medium, subangular blocky structure; firm;
neutral; clear, wavy boundary.

Cg—42 to 60 inches +, gray (10YR 5/1) heavy silty clay
loam; common, medium, distinct, brown (10YR
4/3) and strong-brown (7.5YR 5/6) mottles; mas-
sive; firm; neutral. '

The alluvial deposits are more than 20 feet thick. The
soil ranges from medium acid to mildly alkaline through-
out. Mica is visible throughout in most places. The A hori-
zon ranges from 2 to 4 in chroma. The matrix of the B21
horizon has a value of 4 or 5 and a chroma of 2 to 4. Gray
mottles are common to many. The matrix of the B22g and
B23g horizons ranges from 10YR to 5Y in hue and from 4
to 6 in value and is 1 or 2 in chroma. Mottles in shades of
brown are few to many. Colors that have a chroma of 2 or
less make up more than 50 percent, by volume, of the
B22g, B23g, and Cg horizons, and gray colors are more
predominant in coatings than inside the peds. The B hori-
zon has weak to moderate, granular and subangular blocky
structure. The C horizon ranges from 7.5YR to 5Y in hue,
from 4 to 7 in value, and from 1 to 6 in chroma. It is gen-
erally gray silty clay loam that has few to many brown
mottles, but it has strata where an increased content of
clay or sand causes the texture to be clayey or sandy.

Newark soils are on the same landscape as Nolin, Lind-
side, Robinsonville, Arkabutla, and Sharkey soils. They are
not so well drained as the Nolin, Lindside, and Robinson-
ville soils, and they have more clay and less sand through-
out than the Robinsonville soils. They have the same
drainage as the Arkabutla soils but are less acid in the
subsoil. They are better drained and have less clay
throughout than the Sharkey soils.

Newark-Lindside silty clay loams (Nd).—These nearly
level soils are on flood plains of rivers.

These soils are mapped as a complex because their
mixed pattern makes it impractical to map them sepa-
rately. The mapping unit is generally 50 percent New-
ark soils and 35 percent Lindside soils, but in some
areas Newark soils are dominant and in others Lind-
side soils are dominant. The Newark soils are gener-
ally at the lowest elevation in swales, and the Lindside
soils are at a slightly higher elevation in the swales.

Newark and Lindside soils together make up about
85 percent of the total acreage. Included with them in
mapping were small areas of Nolin, Arkabutla, Rose-
bloom, and Sharkey soils. Also included were small
areas of soils that have thin sandy loam or clayey
strata within a depth of 3 feet and areas of soils that
have a surface layer of silt loam, Areas of Lindside
soils that are neutral to mildly alkaline throughout
were also included.

A seasonal water table is at a depth of about 6 to 18
inches in the Newark soils and 18 to 24 inches in the
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Figure 13.—Flooding occasionally damages crops in the Newark soil.

Linside soils. Artificial drainage in some areas lowers
the water table so that crops can be planted earlier in
spring. Additional drainage is impractical in many
places because floodwater on the soils or a high water
level in the river during the growing season nullifies
additional drainage practices.

Most of the acreage has been cleared and is used for
cultivated crops. Several large tracts in the western
part of Ballard County that contain a large percentage
of these soils were cleared in the late 1960’s. A small
acreage is still in forest. (Capability unit IIw-1;
weodland group 1wl; pasture and hayland group 2)

Nolin Series

The Nolin series consists of well-drained soils on
flood plains of rivers. These soils formed in alluvium.

In a representative profile the surface layer is
dark-brown silty clay loam about 7 inches thick. The
upper part of the subsoil, to a depth of about 35
inches, is dark yellowish-brown, firm silty clay loam.
The lower part of the subsoil and the underlying ma-
terial, to a depth of 108 inches or more, are brown
and dark grayish-brown silty clay loam that is mottled
with shades of gray and brown.

The Nolin soils are medium acid to neutral through-
out. Roots easily penetrate the soil. In wet seasons the
water table is below a depth of 24 inches in some
places. Most areas are subject to flooding, but floods
generally occur before the growing season and on
some areas do not last long enough to damage winter
grain crops.

Representative profile of Nolin silty clay loam,
about 100 feet east of private road, 500 yards south of
the Ohio River and Dam 52:

Ap—0 to 7 inches, dark-brown (10YR 3/8) silty clay loam,
brown (10YR 4/3) when rubbed; weak, very fine
and fine, granular structure; friable; few small
roots; few small mica flakes; slightly acid; clear,
smooth boundary.

B21—7 to 17 inches, dark yellowish-brown (10YR 4/4) silty
clay loam; weak, fine and medium, subangular
blocky structure; firm; few small roots; few small
mica flakes; neutral; gradual, smooth boundary.

B22—17 to 35 inches, dark yellowish-brown (10YR 4/4)
silty clay loam; weak, medium and coarse, suban-
gular blocky structure; firm; dark grayish-brown
(10YR 4/2) mud films on some peds and mud
flows in many root channels; neutral; gradual,
smooth boundary.

B23—35 to 45 inches, brown (10YR 4/3) light silty clay
loam; many, medium, faint, olive-brown (2.5Y
4/4) mottles; weak, medium and coarse, subangu-
lar blocky structure; firm; dark grayish-brown
(10YR 4/2) mud films on some peds and in some
root channels; neutral; gradual, smooth boundary.

B24—45 to 90 inches, dark grayish-brown (2.5Y 4/2) heavy
silty clay loam; common, fine, faint, dark yellow-
ish-brown (10YR 3/4) mottles; weak, coarse, sub-
angular blocky structure; firm; dark grayish-
brown (2.5Y 4/2) mud films and flows in root
channels and cracks; slightly acid; gradual,
smooth boundary.

C—90 to 108 inches +, brown (10YR 4/3) silty clay loam;
few, fine, faint, grayish-brown (2.5Y 5/2) mottles;
massive; friable; common small mica flakes;
slightly acid.

The alluvial deposits range from 4 to more than 40 feet
in thickness. The soil ranges from medium acid to neutral
throughout but is mainly slightly acid or neutral. The A
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and B horizons to a depth of 40 inches are silt loam or
silty clay loam. The Ap horizon is 10YR in hue, 8 or 4 in
value, and 2 or 3 in chroma. The B horizon has a hue of
10YR or 2.5Y and a chroma of 8 to 4. In many places both
the A and B horizons have a darker appearance (value of
3) because the peds have dark coatings. The B horizon has
weak to moderate, fine and medium, subangular blocky
structure.

Nolin soils are closely associated with Dubbs, Dundee,
Newark, Lindside, and Bruno soils. They are not so fine
textured or so acid in the subsoil as Dubbs and Dundee
soils, Also, they are better drained than Dundee soils. They
are similar in texture to the Newark and Lindside soils,
but they are better drained than those soils. They are finer
textured throughout than the sandy Bruno soils.

Nolin silty elay loam (No)—This soil is mainly
nearly level and is on flood plains. It has the profile
described as representative of the series.

Included with this soil in mapping were areas of
soils that contain more clay and are very strongly acid
in the lower part of the subsoil. Small areas in which
slopes are 2 to 20 percent were also included. In places
these areas are as much as one-half mile long but are
less than 75 feet wide. Also included were areas of
soils near Paducah that are very strongly acid in the
upper 10 inches.

This Nolin soil has a deep root zone, high available
moisture capacity, high natural fertility, and medium
organic-matter content. Tillage must be done only
within a narrow range of moisture content to avoid
clodding and crusting. Crops respond to fertilizer and
small applications of lime. They do not respond so well
to fertilizer as crops on soils that formed in loess or on
soils that are on bottom lands and terraces and that
have a surface layer of silt loam. This soil is well suited
to crops. The hazard of erosion is none to slight.

Most of the acreage has been cleared and is used for
cultivated crops (fig. 14). Large tracts have been
cleared in recent years in both Ballard and McCracken
Counties. (Capability unit IIs-2; woodland group 1ol;
pasture and hayland group 1)

Nolin-Robinsonville silt loams (Nr).—These soils
are mainly nearly level and are on flood plains of riv-
ers.

Figure 14.——Soybeans growing on Nolin silty clay loam.

These soils are mapped as a complex because their
mixed pattern makes it impractical to map them sepa-
rately. The mapping unit is generally 60 percent Nolin
soils and 25 percent Robinsonville soils, but in some
areas the Nolin soils make up 50 to 80 percent of the
acreage. The Nolin soils have a profile similar to the
one described as representative of the Nolin series,
but the surface layer and subsoil are silt loam, The
Robinsonville soils have a surface layer of silt loam
and a subsoil of fine sandy loam and sandy loam. The
pattern of these soils is not entirely predictable, but
generally the Robinsonville soils are within 200 to 300
yards of the river.

Nolin and Robinsonville soils together make up
about 85 percent of the total acreage. Included soils
make up a larger percentage of some mapped areas
than the Robinsonville soils, but they are less exten-
sive than the Nolin soils. Included with these soils in
mapping were small areas where slopes are 4 to 20
percent, These areas are as much as one-half mile long
but less than 75 feet wide. Also included were small
areas of Lindside, Newark, and Bruno soils. Small
areas of soils, mostly Robinsonville soils, that have a
surface layer of fine sandy loam, loam, or sandy loam
were also included. Also included were areas of a soil

. that is similar to the Nolin soils but has a higher per-

centage of sand in the subsoil.

These soils have a deep root zone, high natural fer-
tility, and medium organic-matter content. Most of the
acreage has a high available moisture capacity, but a
small part of the Robinsonville soils is less well suited
to crops, apparently because it is droughty. These soils
are highly suitable for cultivated crops; they are easy
to work and can be worked throughout a wide range
of moisture content without clodding or crusting. The
hazard of erosion is none to slight.

Most of the acreage has been cleared and is used for
cultivated crops. Use for pasture and meadow crops is
limited by the risk of flooding. (Capability unit I-1;
woodland group lol; pasture and hayland group 1)

Okaw Series

The Okaw series consists of poorly drained to very
poorly drained soils that formed in alluvium. These
soils formed in loamy material and in the underlying
clayey sediments on old stream terraces.

In a representative profile the surface layer is 13
inches of gray and light-gray silt loam that has dark-
gray and light yellowish-brown mottles. The upper
part of the subsoil, to a depth of 18 inches, is gray,
friable silt loam that has light yellowish brown mot-
tles. The lower part of the subsoil, between depths of
18 and 54 inches, is gray, firm or very firm silty clay
that has yellowish-brown mottles. The underlying ma-
terial is strong-brown silty clay that has gray mottles
and extends to a depth of 62 inches or more.

The Okaw soils have a seasonal water table within 6
inches of the surface in winter and spring. Permeabil-
ity is very slow because clay content is high in the
subsoil. The available moisture capacity is high, but
the clay holds much of the moisture in forms unavaila-
ble to plants. These soils are strongly acid or very
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strongly acid in the surface layer. They have low fer-
tility and organic-matter content. Good response to
lime and fertilizer is limited to crops that can tolerate
wetness, and planting is often delayed by wetness.

Representative profile of Okaw silt loam, about
three-eighths mile north of the Graves-McCracken
County line, 225 feet west of the Said Road:

Ap1—0 to 3 inches, gray (10YR 5/1) silt loam; common,
medium, faint, dark-gray (10YR 4/1) and light-
gray (10YR 6/1) mottles; moderate, fine, granular
structure; friable; less than 1 percent iron-man-
ganese accumulations; strongly acid; clear, wavy
boundary.

Ap2—38 to 8 inches, gray (10YR 5/1) silt loam; many, fine,
faint, gray (10YR 6/1) mottles; moderate, fine,
granular structure; friable; less than 2 percent
iron-manganese accumulations; few worm casts;
strongly acid; clear, wavy boundary.

A3g—8 to 13 inches, light-gray (5Y 7/2) silt loam; com-
mon, medium, distinet, light yellowish-brown
(10YR 6/4) and dark grayish-brown (10YR 4/2)
mottles; weak, medium, subangular blocky and
weak, fine, granular structure; friable; less than
1 percent iron-manganese accumulations; very
strongly acid; clear, irregular boundary.

Bilg—13 to 18 inches, gray (10YR 6/1) heavy silt loam;
common, medium, distinet, light yellowish-brown
(10YR 6/4) mottles; weak, medium, subangular
blocky structure; friable; less than 1 percent
iron-manganese concretions; very strongly acid;
abrupt, irregular boundary.

IIB2tg—18 to 40 inches, gray (5Y 6/1) silty clay to clay;
common, medium, distinet, yellowish-brown (10YR
5/8) mottles; moderate, medium, angular blocky
structure; very firm; thin clay films on most peds
and in pores; very strongly acid; clear, wavy
boundary.

1IB3tg—40 to 54 inches, gray (10YR 6/1) silty clay; com-
mon, coarse, distinct, yellowish-brown (10YR 5/8)
mottles; weak, medium, angular blocky structure;
firm; few patchy clay films; 3 percent iron-man-
ganese accumulations in places; very strongly
acid; gradual, wavy boundary.

IICg—54 to 62 inches +, strong-brown (7.5YR 5/6) silty
clay; many, coarse, distinct, gray (10YR 6/1) mot-
tles; massive; firm; 7 percent iron-manganese con-
cretions in pockets; very strongly acid.

The gray loamy mantle ranges from 12 to 24 inches in
thickness and averages about 18 inches thick. The underly-
ing clayey alluvium extends to a depth of more than 6 feet.
The solum ranges from 30 to about 55 inches in thickness.
The Ap horizon ranges from 5 to 7 in value and from 1 to
3 in chroma. The Al and A2 horizons have a value of 4 to
7 and a chroma of 1 or 2. The Blg horizon ranges from
10YR to 5Y in hue, is 5 or 6 in value, and is 0 to 2 in
chroma. This horizon generally has some yellowish-brown
to very pale brown mottles. It is heavy silt loam or silty
clay loam. The IIB horizon has colors similar to those of
the Blg horizon but is silty clay or clay that is firm or
very firm. This horizon has weak, medium, prismatic struc-
ture in some places. The C horizon is dominantly gray in
some places and has common to many brown mottles. It is
generally very strongly acid but ranges to medium acid in
some places below-a depth of 3 feet. .

Okaw soils are near Colp, Henry, and Alligator soils.
They are not so well drained as the Colp soils. They are
similar in drainage to the Henry soils but are more clayey
in the lower part of the profile and do not have a fragi-
pan. Okaw soils are not so clayey in the upper part of the
profile as the Alligator soils. '

Okaw silt loam {Oc)—This soil is nearly level. In-
cluded with it in mapping were small areas of Colp
silt loam, larger areas of Henry silt loam, and small
areas of a soil that is alkaline at a depth of 3 feet.

The most important limitations to use of this soil
are wetness and the high content of clay in the lower
part of the subsoil. The suitability for many of the
commonly grown crops is poor. This soil is easy to
work when dry, but cultivation is delayed by wetness
in many years.

Some of the acreage of this soil has never been
cleared of trees or has been allowed to grow back to
trees after being cleared. Some areas are used for
corn, soybeans, meadow, and pasture. A part of the
city of Paducah is on this soil. In many of these areas,
much of the wetness hazard is reduced by sewers, ar-
tificial fill, and drainage. (Capability unit IVw-2;
woodland group 3w2; pasture and hayland group 12)

Robinsonville Series

The Robinsonville series consists of well-drained,
nearly level soils that formed in loamy alluvium.
These soils are on flood plains of rivers.

In a representative profile the surface layer is
dark-brown silt loam about 17 inches thick. It is un-
derlain by about 21 inches of dark yellowish-brown
and brown, very friable fine sandy loam. The underly-
ing material, to a depth of 60 inches or more, is dark
yellowish-brown, light yellowish-brown, and brown
sandy loam and loamy sand.

The Robinsonville soils have moderately rapid
permeability. They do not have any internal qualities
that limit their use. Most areas are subject to flooding,
but floods generally occur before the growing season.
Most of the acreage has been cleared and is used for
cultivated crops.

The Robinsonville soils in Ballard and MecCracken
qumties are mapped only in a complex with Nolin
soils.

Representative profile of Robinsonville silt loam, in
an area of Nolin-Robinsonville silt loams, about one-
half mile west of the Irvin Cobb Bridge, 1 mile east of
Dam 52 and 500 feet south of the Ohio River:

Ap—o0 to 8 inches, dark-brown (10YR 8/3) silt loam, brown
(10YR 4/3) when crushed; moderate, fine, granu-
lar structure; very friable; mildly alkaline; clear,
wavy boundary.

A1—8 to 17 inches, dark-brown (10YR 3/8) silt loam,
brown (10YR 4/3) when crushed; weak, fine,
granular structure; few bedding planes denoted by
cleavage only; very friable; mildly alkaline; clear,
wavy boundary.

C1—17 to 30 inches, dark yellowish-brown (10YR 3/4) fine
sandy loam; massive; very friable; few very thin
bedding planes of silt loam; mildly alkaline; clear,
wavy boundary.

C2—30 to 38 inches, brown (10YR 4/3) fine sandy loam;

bedding planes of light yellowish-brown (10YR

6/4) loamy sand as much as 1 inch thick; mas-

sive; very friable; neutral; clear, wavy boundary.

to 50 inches, 55 percent dark yellowish-brown

(10YR 4/4) sandy loam and 45 percent light yel-

lowish-brown (10YR 6/4) loamy sand, mixed along

thin bedding planes; massive; very friable; neu-
tral; clear, wavy boundary.

C4—50 to 60 inches +, 85 percent brown (10YR 4/3)
sandy loam and 15 percent thin bedding planes of
light yellowish-brown (10YR 6/4) loamy sand;
massive; very friable; mildly alkaline.

Cc3—38

The soil ranges from slightly acid to moderately alkaline.
Bedding planes are throughout the soil. The A horizon
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has a value of 4 or 5 and a chroma of 2 to 4. Dark coat-
ings cause the A horizon to appear slightly darker (value
of 3) in some places. The Al horizon ranges from silt loam
to fine sandy loam and loam. The C horizon has a value of
3 to 6 and a chroma of 3 or 4. Few to common mottles of
gray are below a depth of 24 inches in some places. The C
horizon has strata of silt loam, loam, fine sandy loam, or
loamy fine sand.

Robinsonville soils are closely associated with Nolin and
Bruno soils. They have a higher content of sand through-
out than the Nolin soils. They are less sandy in the upper
part than the Bruno soils.

Rosebloom Series

The Rosebloom series consists of poorly drained
soils on flood plains of the lower reaches of the larger
creeks.

In a representative profile the surface layer is
dark-gray silt loam about 7 inches thick. The upper
part of the subsoil, to a depth of about 52 inches, is
light-gray, friable heavy silt loam, Between depths of
52 and 72 inches or more, the subsoil is gray, firm
silty clay loam that has light brownish-gray and yel-
lowish-brown mottles.

The Rosebloom soils have high available moisture
capacity, slow permeability, and low natural fertility
and organic-matter content. A seasonal water table is
at the surface during winter and spring. The seasonal
water table and flooding delay planting and limit the
use of these soils in some years.

Representative profile of Rosebloom silt loam, about
%{ _mile east of High Point, 114 miles south of the Ohio

iver:

Ap—0 to T inches, dark-gray (10YR 4/1) heavy silt loam;
dark grayish-brown (10YR 4/2) when crushed;
moderate, fine, granular structure; friable; neu-
tral; gradual, wavy boundary.

B21g—7 to 52 inches, light-gray (10YR 7/1) heavy silt
loam; weak, medium, subangular blocky structure;
friable; 1 percent iron-manganese stains and accu-
mulations; very strongly acid; diffuse, irregular
boundary.

B22g—52 to 72 inches +, gray (10YR 6/1) heavy silty
clay loam; many, coarse, distinct, light brownish-
gray (10YR 6/2) mottles and common, medium,
distinct, yellowish-brown (10YR 5/6) mottles;
weak, medium, subangular blocky structure; firm;
1 percent, by volume, black iron-manganese accu-
mulations and stains; strongly acid.

The Ap or A1l horizon is dark gray (10YR 4/1), dark
grayish brown (10YR 4/2), or brown (10YR 5/3 or 4/3)
and in many places contains few to many gray or light-
gray mottles. This horizon is strongly acid or very strongly
acid unless the soil has been limed. The B2g horizon is
dominantly gray (10YR 5/1) to light gray (10YR 7/1) and
contains few to many yellowish-brown, strong-brown, or
yellowish-red mottles. This horizon is generally heavy silt
loam or silty clay loam. It has granular to subangular
blocky structure. The C horizon in some places contains
some sandy and clayey strata.

Rosebloom soils are near Arkabutla, Newark, Waverly,
Calloway, Grenada, Alligator, and Sharkey soils. They are
not so well drained as the Arkabutla and Newark soils.
They are similar in drainage and reaction to the Waverly
soils, but they have more clay throughout. Rosebloom soils
do not have a fragipan that is characteristic of the Callo-
way and Grenada soils. They are lighter textured through-
out than the clayey Alligator and Sharkey soils.

Rosebloom silt loam {Ro)—This nearly level soil is
on the lower flood plains of major streams. Included

with it in mapping were small areas of Arkabutla,
Waverly, Alligator, and Sharkey soils and small areas
of soils that are similar to Swamp. Also included were
areas where the subsoil is medium acid to neutral.
Near the Molena soils in Ballard County, small areas
were included where the surface layer and subsoil are
sandy loam. A soil that has a surface layer of silty
clay loam was also included.

This soil has slow permeability. It is easy to culti-
vate, but wetness delays cultivation in many years. It
is subject to overflow, so its use for cultivated crops,
meadow, and pasture is limited. Crops that have a me-
dium or short growing season respond well to lime
and fertilizer if adequate drainage is provided.

Much of the acreage of this soil is forested. Some
areas have been cleared and are used for cultivated
crops and pasture. (Capability unit IIIw—1; woodland
group 1w2; pasture and hayland group 3)

Saffell Series

The Saffell series consists of well-drained soils that
formed in gravelly Coastal Plain deposits. These soils
are moderately steep and steep.

In a representative profile the surface layer is very
dark grayish-brown gravelly fine sandy loam about 2
inches thick. The subsurface layer is brown gravelly
fine sandy loam about 7 inches thick. The upper part
of the subsoil, between depths of 9 and 16 inches, is
yellowish-brown, friable gravelly fine sandy loam. Be-
tween depths of about 16 and 52 inches, the subsoil is
yellowish-red and strong-brown, friable gravelly sandy
clay loam. The underlying material is reddish-yellow
very gravelly sandy loam that extends to a depth of 66
inches or more.

The Saffell soils have moderate to rapid permeabil-
ity and are strongly acid or very strongly acid
throughout. Natural fertility and organic-matter con-
tent are low.

Representative profile of Saffell gravelly fine sandy
loam, in an area of Saffell and Flomaton soils, 20 to 60
percent slopes, about 40 yards south of old Blandville
Cemetery, in Ballard County:

A1—0 to 2 inches, very dark grayish-brown (10YR 3/2)
gravelly fine sandy loam; weak, fine, granular
structure; very friable; many fine roots; about 30
percent, by volume, rounded gravel; strongly acid;
clear, wavy boundary.

A2—2 to 9 inches, brown (10YR 5/3) gravelly fine sandy
loam; weak, fine, granular structure; very friable;

many fine roots; about 40 percent, by volume,
rounded gravel; strongly acid; clear, wavy bound-

ary.

B1—9 to 16 inches, yellowish-brown (10YR 5/4) gravelly
fine sandy loam; weak, fine and medium, subangu-
lar blocky structure; friable; about 45 percent, by
volume, rounded gravel; sand grains coated and
bridged with clay; many fine roots; strongly acid;
clear, wavy boundary.

B2t—16 to 30 inches, yellowish-red (6YR 5/6) gravelly
sandy clay loam; weak, medium, subangular
blocky structure; friable; about 50 percent, by vol-
ume, rounded gravel; thin patchy clay films on
peds and gravel, sand grains coated and bridged
with clay; strongly acid; clear, wavy boundary.

B3-—30 to 52 inches, strong-brown (7.5YR 5/6) gravelly
sandy clay loam; weak, medium subangula¥ blocky
structure; friable: about 40 vercent, by volume,



36 SOIL SURVEY

rounded gravel; thin patchy clay films in pores
and on gravel, sand grains coated and bridged
with clay; strongly acid; gradual, wavy boundary.
C—b52 to 66 inches +, reddish-yellow (5YR 6/6) very grav-
elly. sandy loam; massive; friable; about 60 per-
cent, by volume, rounded gravel; strongly acid.

The solum ranges from 35 to 55 inches in thickness. Con-
glomerate rock of gravel cemented by ferruginous material
and ferruginous sandstone are on the surface of the upland
slopes and are discontinuous layers in the B and C
horizons in some places.

The Al horizon ranges from dark gray (10YR 4/1) to
very dark grayish brown (10YR 3/2). The A2 horizon
ranges from 4 to 6 in value and from 2 to 4 in chroma.
The Al and A2 horizons are 20 to 60 percent gravel, by
volume.

The B1 horizon ranges from yellowish brown (10YR 5/6)
to yellowish red (5YR 5/6). The fine-earth material of the
B1 and B2t horizons is sandy loam or sandy clay loam, and
the volume of gravel ranges from 35 to 70 percent. The B3
horizon ranges from yellowish brown (10YR 5/6) to yellow-
ish red (5YR 5/6), and its fine-earth material ranges from
clay loam to sandy loam, The content of gravel ranges from
20 to 70 percent, by volume. The B horizon has thin patchy
clay films on some peds, but sand grains are well coated
and bridged.

The C horizon ranges from yellowish brown (10YR 5/4)
to yellowish red (6YR 5/6). The fine-earth material ranges
from loamy sand to sandy clay loam, and the content of
gravel ranges from 20 to 75 percent, by volume. The gravel
throughout the profile is mostly rounded chert, but some is
quartz and ferruginous sandstone.

Saffell soils are near Brandon, Memphis, and Flomaton
soils on uplands and Wheeling, Henry, and Okaw soils on
stream terraces. They have more gravel in the surface
layer and subsoil than the Brandon, Memphis, Wheeling,
Henry, and Okaw soils. They have a more strongly devel-
oped B horizon and have less sand in the lower part of the
solum than the Flomaton soils.

Saffell gravelly loam, 0 to 12 percent slopes (SaC).—
This soil is on long, low terrace ridges, at an eleva-
tion of about 355 feet above sea level, that are a few
feet higher than the associated broad, flat terraces. It
has a profile similar to the one described as represent-
ative of the series, but the subsoil has strata of loamy
sand and is slightly less well developed and thinner.
Also, the surface layer is less sand.

Included with this soil in mapping were small areas
of Flomaton, Wheeling, and Chavies soils and soils
that have less than 20 percent gravel below a depth of
20 inches. Also included were areas of soils that have
a surface layer of silt loam, fine sandy loam, or loamy
sand and have only a few pebbles. Other included soils
have similar texture and are very gravelly. Also in-
cluded were small areas where slopes are between 12
and 20 percent.

This Saffell soil has moderate to rapid permeability
and low available moisture capacity, natural fertility,
and organic-matter content. It is strongly acid or very
strongly acid in the surface layer unless it has been
limed. Suitability for most crops is very poor because
the soil is droughty. This gravelly soil is difficult to
work, and it dulls tillage implements. The hazard of
erosion is severe if the soil is used for cultivated
crops, and it is difficult to maintain a good stand of
many of the commonly grown pasture and meadow
plants.

Most of the acreage has been cleared. Since areas of
this soil are on long, narrow ridges, they are used
with the adjoining soils for row crops, pasture, and

meadow or are left idle. This soil is sometimes left idle
when adjoining soils are cultivated. (Capability unit
II1s-2; woodland group 4fl; pasture and hayland
group 13)

Saffell and Flomaton soils, 20 to 60 percent slopes
(SfE)—These soils are in deeply dissected areas.
Their surface layer is 20 to 75 percent gravel, and the
soil material ranges from silt loam to sand.

These soils are mapped as an undifferentiated unit
because they are similar in use and suitability, and in
some places it is impractical to map them separately
because of their mixed pattern. They have the profile
described as representative of their series. Most areas
of this mapping unit contain both soils, but the pro-
portion varies.

Saffell and Flomaton soils make up about 60 percent
of the mapping unit, and other soils make up about 40
percent. The Saffell and Flomaton soils are mostly on
the upper parts of slopes and make up about 80 per-
cent of that acreage. Brandon and Memphis soils make
up the remaining 20 percent. Soils that are underlain
by sandy or loamy Coastal Plain deposits are on the
lower parts of slopes in the eastern part of the survey
area near Mayfield Creek, and soils that are underlain
by clayey Coastal Plain deposits are on the lower
slopes near Blandville, Also on the lower slopes are
Saffell, Memphis, and Brandon soils and soils that
formed in gravelly alluvium.

The soils in this mapping unit are very droughty,
and their steep slopes cause rapid runoff. They are not
suitable for cultivation and meadow, and they are
poorly suited to pasture. It is difficult to establish and
maintain pasture plants because of the steep slopes,
gravelly surface layer, and droughtiness.

Very little of the acreage of this mapping unit has
been cleared. Most of it is in hardwood trees of low
quality. (Capability unit VIIe-2; woodland group 4f1;
pasture and hayland group 13)

Sharkey Series

The Sharkey series consists of deep, poorly drained
soils that formed in clayey slack water deposits. These
are nearly level soils in low lying areas on river flood-
plains.

In a representative profile the surface layer is about
12 inches of dark-gray and grayish-brown silty clay
that is mottled with gray and yellowish brown in the
lower 7 inches. Between depths of 12 and 65 inches or
more, the soil is gray, very firm silty clay that has
mottles of strong brown, yellowish brown, and yellow-
ish red.

The Sharkey soils have very slow permeability and
moderate natural fertility. They range from medium
acid to neutral. The soils are difficult to work because
the surface layer is clayey, they are subject to wetness
because of flooding, and they have very slow permea-
bility. They are at a low elevation, and in some areas
flooding delays cultivation until after the planting
dates for corn and soybeans.

Representative profile of Sharkey silty clay, about
one-half mile northwest of the western end of Craw-
ford Lake, in McCracken County :



BALLARD AND MCCRACKEN COUNTIES, KENTUCKY 37

A11—0 to 5 inches, dark-gray (10YR 4/1) silty clay; mod-
erate, fine, granular structure; firm; slightly acid;
clear, wavy boundary.

A12—5 to 12 inches, grayish-brown (10YR 5/2) silty clay;
many, medium, distinct, yellowish-brown (10YR
5/4) and gray (10YR 5/1) mottles; weak, medium,
subangular blocky structure; very firm; neutral;
gradual, wavy boundary.

B21g—12 to 34 inches, gray (N 6/0) silty clay; common,
medium, distinet, strong-brown (7.5YR 5/6) mot-
tles; weak, medium, prismatic structure parting to
weak, coarse, subangular blocky; very firm; neu-
tral; gradual, wavy boundary.

B22g—34 to 55 inches, gray (N 6/0) silty clay; common,
medium, distinct, yellowish-brown (10YR 5/6)
mottles; weak, fine, angular blocky -structure; very
firm; common organic stains; neutral; gradual,
wavy boundary.

Cg—b55 to 65 inches +, gray (N 6/0) silty clay; many,
coarse, prominent, yellowish-red (5YR 5/6) mot-
tles; massive to weak, fine, angular blocky struec-
ture; very firm; neutral.

The solum ranges from 36 to 60 inches in thickness. The
soil has cracks in dry periods that are 5 to 20 millimeters
wide and extend as thin cracks into the B horizon. The soil
ranges from medium acid to neutral throughout. The A
horizon has a value of 3 to 5 and a chroma of 1 or 2. The
B horizon has a neutral hue in some places, and in others
it ranges from 10YR to 2.5Y in hue, is 4 to 6 in value, and
is less than 2 in chroma, except for common yellowish-brown
mottles. The B horizon is silty clay or clay. It has weak,
medium, prismatic and weak, coarse to fine, subangular
blocky structure. The C horizon has about the same color
and texture as the B horizon.

Sharkey soils in Ballard and McCracken Counties con-
tain slightly less clay in the B horizon than the defined
range for the series, but this difference does not alter the
usefulness and behavior of the soils.

Sharkey soils are closely associated with Newark, Rose-
bloom, and Alligator soils. They are not so well drained as
the Newark soils and have more clay throughout than
those soils. They have more clay throughout and are less
acid in the subsoil than the Rosebloom soils. They are simi-
lar in texture and drainage to the Alligator soils but are
less acid throughout.

Sharkey silty clay (Sh).—This fine-textured. nearly
level _soil is on river flood plains. Included with it in
mapping were small areas of Rosebloom, Arkabutla,
and Newark soils. Also included were some areas of
Sharkey soils that have a layer of dark grayish-brown
or brown heavy silt loam or silty clay loam overwa:sh
that is 3 to 10 inches thick and areas of Sharkey soils
that have a surface layer of clay. )

This soil is suited to corn and soybeans if good
management and conservation practices, including ar-
tificial drainage, are used. The soil is often flooded,
and surface runoff is slow unless adequate drainage is
provided. The available moisture capacity is high, and
the organic-matter content is medium. The root zone
is deep. Flooding and a seasonal high water table at
the surface prevent many areas from being cultivated
in wet years.

Much of the acreage of this soil is in forest. Some
cleared areas are idle in many years because of flood-
ing and wetness. Some areas are used for soybeans
and corn year after year. (Capability unit IIIw-5;
woodland group 1w2; pasture and hayland group 4)

Swamp

Swamp (Sw) consists of nearly level soils in low-
lying areas that are under water most of the year. In

many areas the trees have been killed by ponded
water. In others all but eypress and gum trees show
damage from ponded water (fig. 15). Because of the
standing water, the soils were not identified. In some
areas the. soil is exposed during dry periods late in
summer, and it is gray or white heavy silt loam or
silty clay loam from the surface to a depth of more
than 42 inches. In other areas it is gray or bluish-gray
silty elay or clay throughout.

Swamp is not suited to any farm crops unless it is
drained, but it is important to some forms of wildlife,
especially waterfowl. (Capability unit VIIw-1; wood-
land group not assigned; pasture and hayland group
not assigned)

Vicksburg Series

The Vicksburg series consists of well-drained,
nearly level soils on flood plains of branches and
creeks. These soils formed in sediments washed mainly
from loess.

In a representative profile the surface layer is
brown silt loam about 8 inches thick. To a depth of
about 48 inches, the underlying material is brown and
dark-brown, very friable silt loam. Between depths of
48 and 60 inches or more, it is brown loam that has
pale-brown mottles.

The Vicksburg soils have high available moisture
capacity, high natural fertility, and low organic-mat-
ter content. They are strongly acid throughout. These
soils have moderate permeability. In some areas the
water table is below a depth of about 2 feet in wet
seasons. The soils are easy to till. All the commonly
grown crops respond well to lime and fertilizer and
are very well suited.

Representative profile of Vicksburg silt loam, about
25 yards east of Womble Road and 100 yards north of
Sugar Creek, in the southwestern part of McCracken
County:

Ap—0 to 8 inches, brown (10YR 5/8) silt loam; weak, fine,
granular structure; very friable; common fine
roots; strongly acid; clear, wavy boundary.

C1—8 to 14 inches, brown (10YR 4/3) silt loam; massive
or very weak subangular blocky structure; bed-
ding planes denoted by cleavage; very friable;
common fine roots; strongly acid; clear, wavy
boundary.

C2-—14 to 29 inches, dark-brown (10YR 4/3) silt loam;
very weak subangular blocky structure and mas-
sive; bedding planes denoted by cleavage; very
friable; strongly acid; gradual, wavy boundary.

C3—29 to 48 inches, brown (10YR 4/3) silt loam; very
weak subangular blocky structure and massive;
bedding planes denoted by cleavage; very friable;
strongly acid; clear, wavy boundary.

C4-—48 to 60 inches +, brown (10YR 4/3) loam; common,
medium, distinet, pale-brown (10YR 6/3) mottles;
massive; very thin bedding planes; very friable;
strongly acid.

The alluvium ranges from 3 to 15 feet or more in thick-
ness. Near the small branches where it is thin, the alluvium
is underlain by loess in some places. Along the larger
branches and creeks, Coastal Plain deposits underlie the al-
luvium. Loamy, sandy, or clayey strata are below a depth of
3% feet in some places. The Ap horizon is 4 or 5 in value
and 2 to 4 in chroma. The C horizon is mainly 10 YR in hue
but ranges to 7.5YR. It is 4 or 5 in value and 3 to 6 in
chroma. The C horizon is mottled in shades of brown and
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Figure 15.—In this area of Swamp, all the trees except the cypress trees have died
because of the ponded water.

gray below a depth of 2 feet in some places, but in others it
does not have any gray mottles above a depth of 4 feet. In
most places the structure is granular to a depth of 3 feet or
more, but weakly developed blocky structure is not uncom-
mon in the C horizon. Bedding planes are generally visible
only by soil cleavage, but some have slightly different color
and texture. :

Vicksburg soils are near Collins, Falaya, Waverly, and
Cascilla soils. They have similar texture but are better
drained than the Collins, Falaya, and Waverly soils. They
are similar in drainage and profile development to the Cas-
cilla soils but have less clay in the subsoil.

Vicksburg silt loam (Vb)—This nearly level soil is
on bottom lands, mostly on somewhat narrow flood
plains beginning about one-fourth mile below the
heads of branches and extending for 1 or 2 miles
along the streams.

Included with this soil in mapping were small areas
of Collins, Cascilla, and Falaya soils and small areas

of a soil that has more sand in the subsoil than this
Vicksburg soil. Also included were small areas where
slopes are 2 to 6 percent. Some included soils have a
weakly developed soil profile denoted by brighter color
and a slight increase in clay in the subsoil. Also in-
cluded were areas of soils that have compacted layers
at a depth of 30 inches or more.

This soil is very well suited to cultivated crops, and
crops respond well to lime and fertilizer. Some areas
are subject to overflow, but the floods are of short du-
ration and the hazard of erosion is slight. Such deep-
rooted crops as alfalfa are benefited on some areas of
th]%)s1 soil by drainage that quickly lowers the water
table.

Most of the acreage has been cleared and is used for
cultivated crops (fig. 16). Some areas are used for ro-
tation pasture and meadow, and a small acreage is in
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Figure 16.—A plowed area of Vicksburg silt loam in foreground. Falaya and Waverly
soils in the background.

forest. (Capability unit I-1; woodland group lol; pas-
ture and hayland group 1)

Waverly Series

The Waverly series consists of poorly drained soils
on flood plains of the larger creeks. These soils formed
in sediments washed mainly from loess.

In a representative profile the surface layer is about
7 inches of grayish-brown silt loam mottled with light
gray. The subsoil is gray or light-gray, friable silt
loam that is mottled with shades of gray and brown
and extends to a depth of 70 inches or more.

The Waverly soils have high available moisture ca-
pacity, moderate permeability, and low natural fertil-
ity and organic-matter content. They are strongly acid
or very strongly acid throughout, except where they
have been limed. A seasonal water table is at a depth
of 0 to 6 inches. It generally delays cultivation in
spring and limits the crops that are suitable. Some of
the commonly grown crops respond well to lime and
fertilizer on these soils, but adequate drainage is
needed for some crops.

Representative profile of Waverly silt loam, about
114, miles south of New Hope Church, one-fourth mile
north of Mayfield Creek, one-half mile east of the Illi-
nois Central Railroad, in the southwestern part of
McCracken County:

Ap—0 to 7 inches, grayish-brown (10YR 5/2) silt loam;
many, fine, distinct, light-gray (10YR 7/1) mot-
tles; weak, fine, granular structure; very friable;
common roots few concretions; mlldly alkaline;
clear, smooth boundary.

B21g—7 to 11 inches, gray (10YR 6/1) silt loam; many,
medium, distinet, brown (10YR 4/3) mottles;

weak, medium, subangular blocky structure that
breaks into weak, fine, granular; friable; common
dark yellowish-brown coatings; few concretions;
medium acid; gradual, wavy boundary.

B22g—11 to 84 inches, light-gray (10YR 7/1) silt loam;
common, medlum distinct, light yellowish-brown
(10YR 6/4) mottles weak, fine, subangular blocky
structure that breaks into weak, fine, granular;
friable; 3 percent, by volume, brown concretions
and stains; strongly acid; clear, wavy boundary.

B23g—34 to 49 mches light- gray (10YR 7/1) silt loam;
common, medmm distinet, pale-brown (10YR 6/3),
brown (10YR 5/3) hght yellowish-brown (2.5Y
6/4), and light olive-brown (2.5Y 5/4) mottles;
weak, fine, granular structure; friable; strongly
acid; gradual wavy boundary.

B24g—49 to 70 inches +, mottled light-gray (10YR 7/1),
yellowish-brown ( 10YR 5/6), and light olive-brown
(2.5Y 5/4) silt loam; weak, fine, granular struc-
turg friable; common brown concretlons strongly
aci

The alluvium ranges from about 5 to more than 15 feet
in thickness. The A horizon ranges from 4 to 6 in value
and from 1 to 3 in chroma. The Bg horizon ranges from
10YR to 5Y in hue and from 5 to 7 in value and is 1 or 2
in chroma. It has few to common mottles in shades of
brown. In some places below a depth of 3 feet is a Cg hori-
zon that generally is similar to the B horizon in color and
texture but is massive and in some places has sandy,
clayey, or gravelly strata.

Waverly soils are near Falaya, Collins, Vicksburg, Callo-
way, Grenada, and Rosebloom soils. They are similar in
texture throughout to the Falaya, Collins, and Vicksburg
soils but are not so well drained. They 'do not have as
much clay in the subsoil and are not so well drained as the
- Calloway and Grenada soils, and they do not have a fragi-
pan. They have the same dralnage as the Rosebloom soils
but have less clay throughout.

Waverly silt loam {Wa)—This nearly level soil is
on bottom lands, mostly on flood plains of the larger
creeks. Included with it in mapping were small areas
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of Falaya, Rosebloom, and Arkabutla soils and small
areas of a soil that is loam in parts of the subsoil.
Small areas that are almost as wet as Swamp were in-
cluded in places.

A seasonal water table that is within 6 inches of the
surface generally delays planting. Drainage is needed
to lower the water table and to remove overflow
quickly. Some areas are not suited to cultivated crops
until adequate drainage is provided.

Part of the acreage of this soil has been cleared and
is used for row crops (fig. 17). Some areas are used
for rotation pasture and meadow, and some large
tracts are in forest. (Capability unit 1ITw—1; wood-
land group 1w2; pasture and hayland group 3)

Wheeling Series

The Wheeling series consists of deep, well-drained,
nearly level to sloping soils on stream terraces of the
major creeks and rivers. These soils formed in mixed
alluvium that is dominantly loamy.

In a representative profile the surface layer is dark
grayish-brown silt loam about 8 inches thick. The next
layer is dark grayish-brown, friable silt loam that
has mottles of yellowish brown and is about 5 inches
thick. The subsoil is strong brown and extends to a
depth of about 46 inches. It is friable silty clay loam
in the upper part, friable clay loam in the middle, and
very friable sandy loam in the lower part. The under-
lying material, to a depth of 70 inches or more, is
brown sandy loam.

The Wheeling soils have a deep root zone, moderate
permeability, and high available moisture capacity.
They are strongly acid throughout. Crops respond well
to lime and fertilizer. These soils occupy high posi-
tions on the flood plain and are not subject to annual
flooding.

Representative profile of Wheeling silt loam, 0 to 2
percent slopes, about 21/ miles north of Ressington,
21% miles west-northwest of Shawnee Steam Plant,
one-half mile south of the Ohio River:

The soil is

Figure 17.—Harvesting sudan grass for silage.
Waverly silt loam.’

Ap—O0 to 8 inches, dark grayish-brown (10YR 4/2) silt
loam; moderate, fine, granular structure; friable;
strongly acid; clear, wavy boundary.

AB—S8 to 13 inches, dark grayish-brown (10YR 4/2) heavy
silt loam; wmedium, distinct, yellowish-brown
(10YR 5/6) mottles; weak, medium, subangular
blocky and weak, fine, granular structure; friable;
less than 1 percent iron-manganese concretions;
strongly acid; clear, wavy boundary.

B21t—13 to 28 inches, strong-brown (7.5YR 5/6) silty clay
loam; moderate, medium, subangular blocky struc-
ture; friable; thin discontinuous clay films on
most peds; 2 percent iron-manganese accumula-
tions; strongly acid; clear, wavy boundary.

B22t—28 to 86 inches, strong-brown (7.5YR 5/6) clay

loam; weak, fine, subangular blocky structure;:

friable; thin discontinuous clay films on peds; less
than 1 percent iron-manganese accumulations;
strongly acid; clear, wavy boundary.

to 46 inches, strong-brown (7.5YR 5/6) sandy

loam; common, medium, distinct, brown (10YR

4/3) mottles; weak, medium, subangular blocky

structure; very friable; strongly acid; clear, wavy

boundary.

C—46 to 70 inches +, brown (7.5YR 4/4) sandy loam;
massive; very friable; visible mica flakes;
strongly acid.

The solum generally ranges from about 30 to 60 inches
in thickness; the shallower depth is generally restricted to
eroded sites. At lower depths, generally below a depth of 3
to 6 feet, the soil is underlain by noncalcareous, stratified,
sandy, gravelly, loamy, and clayey material that extends to
a depth of more than 40 feet in places. Shiny mica and
quartz narticles are visible without magnification in most
places. The A horizon has a value of 4 or 5 and a chroma
of 2 to 4. The B2t horizon is 10YR or 7.5YR in hue and
ranges from 4 to 6 in value and chroma. In most places it
is stlty clay loam, but it ranges to clay loam and loam.
Thin clay films are visible in some pores and are discontin-
uous on peds. The C horizon is stratified in some places. It
ranges from loamy sand to silty clay but generally is
sandy loam.

The Wheeling soils are near Grenada, Calloway, Henry,
Dubbs, and Chavies soils. They do not have a fragipan and
are better drained than the Grenada, Calloway, and Henry
soils. Also, they have more sand in the subsoil than those
soils. They have more sand and less clay in the upper part
of the profile than the Dubbs soils. They have less sand
and more clay in the upper part of the profile than the
Chavies soils.

Wheeling silt loam, 0 to 2 percent slopes (WhA).—
This soil is on the highest parts of stream terraces
and is generally in long, somewhat narrow areas that
parallel the present drainage pattern. It has the profile
described as representative of the series.

Included with this soil in mapping were small areas
of a sojl that has slopes of 2 to 4 percent. A soil in-
cluded in mapped areas near Island Creek southeast of
Paducah has as much as 10 percent gravel in the sur-
face layer and as much as 70 percent gravel at a depth
of about 2 feet. The gravel is mostly 14 to 1 inch in
diameter. Some included soils have a surface layer,
subsoil, or both of sandy loam or loam. Also included
were small areas of a soil that has a surface layer,
§ubsoi1, or both of silty clay loam. Some mapped areas
}nclude soils that have gray mottles at a depth of 33
inches or more.

This Wheeling soil has moderate natural fertility,
low organic-matter content, and a high suitability for
cultlvatqd crops. It is easy to work, and crops respond
well to lime and fertilizer, The soil is subject to flood-
ing during the highest floods but is seldom flooded
during the growing season.

B3—36
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Most of the acreage has been cleared and was used
for farming in the past. Although a considerable part
is now being used for row crops, some areas are in
pasture or are idle. Most of the acreage of this soil in
and around Paducah is used for urban development.
(Capability unit I-5; woodland group 2o0l1; pasture
and hayland group 6)

Wheeling silt loam, 2 to 6 percent slopes (WhB).—
This soil is on stream terraces, generally on the larger
flood plains in the survey area and on the highest
parts of the terraces. The areas are generally elon-
gated and parallel the present drainage pattern.

Included -with this soil in mapping were small areas
of soils that have more gravel, sand, or clay in the
subsoil than this Wheeling soil. Also included were
areas of moderately eroded soils where the present
surface layer is a mixture of material from the origi-
nal surface layer and the subsoil and is generally 4 to
6 inches thick. The plow layer in these eroded areas
contains slightly more clay and less organic matter
than the plow layer of uneroded soils. A soil that has
a surface layer of loam was also included.

This Wheeling soil has moderate natural fertility,
low organic-matter content, and a high suitability for
cultivated crops. It is easy to work, and crops respond
well to lime and fertilizer. The hazard of erosion is
moderate, and erosion control practices are needed if
the soil is used for cultivated crops. This soil is sub-
ject to occasional flooding but is seldom flooded during
the growing season.

Much of the acreage of this soil is used for culti-
vated crops (fig. 18), meadow, or rotation pasture.
The acreage near Paducah is used for urban purposes.
(Capability unit ITe-1; woodland group 201; pasture
and hayland group 6)

Wheeling silt loam, 6 to 12 percent slopes (WhC).
—This soil is on terraces of the larger flood plains in
the survey area, It is generally on the edge of the ter-

Figure 18.—Ornamental plants grown commercially on Wheeling
silt loam, 2 to 6 percent slopes.

race and occurs as long, somewhat narrow strips. On
the Ohio River flood plain it frequently separates the

_first bottoms of recent alluvium from the older, higher

terraces. This soil has a profile similar to the one de-
scribed as representative of the series, but the present
surface layer is generally 2 to 4 inches thinner and in
places is a mixture of material from the original sur-
face layer and the subsoil.

Included with this soil in mapping were small areas
of severely eroded Wheeling soils and some areas
where slopes are as much as 15 percent. Also included
were small areas of Brandon, Chavies, and Dubbs
soils and a soil that has a surface layer of loam.

This' Wheeling soil has moderate natural fertility
and low organic-matter content, Its suitability for
crops is moderate. The soil is easy to cultivate, but it
should be worked within only a limited range of mois-
ture content to prevent clodding.

Most of the acreage has been cleared and is used for
row crops or seeded to meadow. It is suited to row
crops, but the severe hazard of erosion limits the per-
centage of time that row crops should be included in
the eropping system. A few wooded areas, generally
close to the Ohio River, have not been cleared because
they are subject to overflow. (Capability unit I1Te-1;
woodland group 201; pasture and hayland group 6)

Use and Management of the Soils

This section is designed to help land users under-
stand how soils behave and how they can be used. It
includes discussions of the use and management of
soils for crops and pasture, woodland, wildlife, and en-
gineering.

Use of Soils for Crops and Pasture *

This section is a guide to the suitability and man-
agement of the soils for crops and pasture. Specific
management is not suggested for each soil. Sugges-
tions for the use of each soil are in the section “De-
scriptions of the Soils.”

This section has four main parts. In the first, some
general principles of soil management are described.
In the second part, the capability grouping is ex-
plained. In the third, the pasture and hayland groups
are described. And in the fourth, estimates of yields
for suitable crops are shown 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 that are suited to farm
crops and pasture throughout the survey area, al-
though the individual soils or groups of soils require
different kinds of management. These general princi-
ples of management are described in the paragraphs
that follow.

Most of the soils in the survey area need lime or
fertilizer or both. The amounts needed depend on the

2 ROSCOE ISAACS, assistant State resource conservationist, Soil
Conservation Service, helped prepare this section.
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natural content of lime and plant nutrients, as deter-
mined by laboratory analyses of soil samples; 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 publication.

Most of the soils of Ballard and McCracken Coun-
ties were never high in content of organic matter, and
it is not economically feasible to build up the content
to a high level. It is important, however, to return or-
ganic matter 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, and it
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 Waverly silt loam, yields of
cultivated crops can be increased by open drainage
ditches or tile drains. Tile drains are expensive to in-
stall, 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 ditches are more effective if
the ditches intercept the water as it moves horizon-
tally on top of the fragipan. Suitable outlets are
needed for drainage by either tile or open ditches.

All of the gently sloping and steeper soils that are
cultivated are subject to erosion. Most runoff and ero-
sion occurs while a row crop is growing or soon after
one has been harvested. On erodible soils, such as Lor-
ing 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
in combination with management practices that in-
clude 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 strip-cropping, 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 representative of
the Soil Conservation Service can assist land users in
planning an effective combination of practices.

Pasture is effective in controlling erosion on all but
a few of the erodible soils. A good pasture manage-
ment program is needed on some soils to provide
enough ground cover to keep the soil from eroding.
This level of pasture management should provide for
fertilization, control of grazing, selection of pasture
mixtures, and other practices that are adequate to
maintain good ground cover and forage for grazing.
Grazing is controlled by rotating the livestock from
one pasture to another and providing rest periods for
the pasture after each grazing period to allow for re-
growth of the plants. On some soils it is important to
use pasture mixtures that require the least amount of
renovation to maintain good ground cover and forage
for grazing.

Capability grouping

Some readers, particularly those who farm on a
large scale, may find it practical to use and manage
alike some of the different kinds of soil on their farm.
These readers can make good use of the capability
classification system. This grouping shows, in a gen-
eral way, the suitability of soils for most kinds of
farming.

The grouping is based on limitations of soils when
they are used for field crops, the risk of damage when
they are farmed, and the way the soils respond to
treatment. The grouping does not take into account
major and generally expensive landforming that
would change slope, depth, or other characteristics of
the soils; does not take into consideration possible but
unlikely major reclamation projects; and does not
apply to rice, cranberries, horticultural crops, or other
crops that require 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 suita-
bility and limitations of the soils for forest trees or
for engineering.

In the capability system, all kinds of soil are
grouped at three levels: the class, the subclass, and
the unit. The eight classes in the capability system
and the subclasses and units in Ballard and Me-
Cracken Counties are described in the list that fol-
lows. The capability unit for each mapping unit is
given at the end of the mapping unit description in
the section ‘“Descriptions of the Soils” and in the
“Guide to Mapping Units.”

Class 1. Soils that have few limitations that restrict
their use. (No subclasses.)

Unit I-1.—Deep, nearly level, well-drained
silt loams; on flood plains; permeability is
moderate and moderately rapid.

Unit I-5.—Deep, nearly level, well-drained
soils that have a silt loam plow layer and a
loamy subsoil; on stream terraces; permea-
bility is moderately rapid.

Unit I-6.—Deep, nearly level, well-drained
fine sandy loams; on stream terraces;
permeability is moderately rapid.

Class II. Soils that have some limitations that reduce
the choice of plants or require moderate conserva-
tion practices.

Subclass ITe.—Soils that are subject to moderate
erosion if they are not protected.

Unit Ile-1.—Deep, gently sloping, well-
drained soils that have a silt loam plow
layer and a moderately fine textured sub-
soil; on uplands and stream terraces;
permeability is moderate.

Unit ITe-4.—Gently sloping, moderately well
drained silt loams that have a compact fra-
gipan; fragipan hinders root growth and
water movement and causes a perched
water table 18 to 28 inches below the sur-
face in wet periods; on uplands and stream
terraces.
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Unit Ile-5.—Gently sloping, moderately well
drained silt loams that have a compact fra-
gipan; fragipan causes a perched water
table 26 to 36 inches below the surface in
wet periods; on uplands.

Subclass IIw.—Soils that have moderate limita-
tions caused by excess water.

Unit ITw-1.—Deep, nearly level soils that
have a water table 6 to 24 inches below the
surface in wet periods; on bottom lands;
permeability is moderate.

Unit IIw-3.—Nearly level, moderately well
drained silt loams that have a fragipan 16
to 26 inches below the surface; on uplands
or stream terraces.

Unit IIw—6.—Deep, nearly level, somewhat
poorly drained soils that have a silty clay
loam plow layer and a slowly permeable,
clayey subsoil; on stream terraces.

Subclass IIs.—Soils that have moderate limita-
tions because the texture of the plow layer
makes them difficult to cultivate.

Unit IIs-2.—Deep, nearly level, well-drained
soils that have a silty clay loam plow layer
and subsoil; on flood plains.

Unit IIs-3.—Deep, nearly level, well-drained
soils that have a silty clay loam plow layer
and a slowly permeable, clayey subsoil; on
stream terraces.

Class TII. Soils that have severe limitations that re-
duce the choice of plants, require special conserva-
tion practices, or both.

Subclass IIle.—Gently sloping or sloping soils
that are subject to severe erosion if they are
not protected.

Unit IITle-1.—Deep, sloping, well-drained
soils that have a silt loam plow layer and a
moderately fine textured subsoil; perme-
ability is moderate.

Unit IITe-5.—Sloping, moderately well
drained silt loams that have a fragipan 26
to 36 inches below the surface.

Unit Ille-14.—Severely eroded, gently slop-
ing silt loams that have a slowly perme-
ble, compact fragipan 12 to 24 inches
below the surface.

Subclass IITw.—Soils that have severe limitations
caused by excess water.

Unit IIIw-1.—Deep, nearly level, poorly
drained silt loams; on flood plains; perme-
ability is moderate or slow.

Unit IIIw-2.—Deep, nearly level, somewhat
poorly drained soils that are silt loam in
the plow layer and upper part of the sub-
soil and clayey in the lower part of the
subsoil; on stream terraces; permeability is
slow.

Unit IIIw—3.—Nearly level, somewhat poorly
drained silt loams that have a compact fra-
gipan; fragipan hinders root growth and
water movement and causes a perched
water table 6 to 18 inches below the sur-
face in wet periods; on uplands or terraces.

Unit IIIw-5.—Deep,
drained, clayey soils;
permeability is very slow.

Unit . IIIw—7.—Gently sloping, somewhat
poorly drained silt loams that have a com-
pact fragipan; fragipan hinders root
growth and water movement and causes a
perched water table 6 to 18 inches below
the surface in wet periods.

Subclass ITIs.—Soils that have severe limitations
caused by sandy or gravelly texture.

Unit IIIs-1.—Deep, nearly level or gently
sloping, excessively drained or somewhat
excessively drained, sandy soils; on flood
plains or stream terraces; permeability is
rapid.

Unit IITs-2.—Deep, nearly level to sloping,
well-drained, gravelly soils; on stream ter-
races; permeability is moderate to rapid.

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

Subclass IVe.—Sloping or gently sloping soils
that are subject to very severe erosion if they
are not protected.

Unit IVe-6.—Deep, gently sloping or slop-
ing, somewhat poorly drained soils that
have a silt loam plow layer and a slowly
permeable, clayey subsoil.

Unit IVe-9.—Severely eroded, deep, sloping,
well-drained soils that have a silty clay
loam plow layer and subsoil; on uplands;
permeability is moderate.

Unit IVe-11.—Severely eroded, sloping,
moderately well drained silt loams that
have a fragipan 12 to 28 inches below the
surface; on uplands and stream terraces.

Subelass IVw.—Soils that have very severe limi-
tations caused by excess water.

Unit IVw-1.—Nearly level, poorly drained
silt loams that have a compact fragipan;
fragipan hinders root growth and water
movement and causes a perched water
table 0 to 6 inches below the surface in wet
periods; on uplands or stream terraces.

Unit IVw-2.—Nearly level, poorly drained
soils that have a silt loam plow layer and a
clayey subsoil; a seasonal water table is 0
to 6 inches below the surface in wet sea-
sons; permeability is slow.

Class V. Soils that are subject to little or no erosion
but have other limitations, impractical to remove,
that limit their use largely to pasture, range, wood-
land, or wildlife food and cover. (None in Ballard
and McCracken Counties.)

Class VI. Soils that have severe limitations that
make them generally unsuited to cultivation without
major reclamation and limit their use largely to
pasture, woodland, or wildlife food and cover.

Subclass VIe.—Strongly sloping or moderately
steep soils that are subject to very severe ero-
sion unless cover is maintained.

nearly level, poorly
on flood plains;
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Unit VIe-1.—Deep, strongly sloping or mod-
erately steep, well drained or moderately
well drained silt loams ; on uplands.

Unit VIe-2.—Strongly sloping, well-drained
soils that have a silt loam surface layer
and a silty clay loam subsoil that is under-
lain by very gravelly material at a depth
of 20 to 48 inches; on uplands,

Unit VIe-5.—Severely eroded, strongly slop-
ing or moderately steep, well drained to
moderately well drained soils; on uplands.

Class VII. Soils that have severe limitations that
make them unsuited to cultivation and restrict their
use largely to grazing, woodland, or wildlife food
and cover.

Subclass VIIe.—Strongly sloping to steep soils
that are subject to very severe erosion unless
cover is maintained.

Unit VIle-1.—Moderately steep to steep,
well-drained soils that have a silt loam sur-
face layer.

Unit VIIe-2.—Steep or moderately steep,
droughty soils that have a gravelly or very
gravelly surface layer.

Unit VIIe-3.—Severely eroded, strongly
sloping or moderately steep silty clay
loams that are underlain by gravelly mate-
rial at a depth of 2 to 3 feet.

Subclass VIIw.—Soils that have very severe limi-
tations caused by excess water.

Unit VIIw-1.—Swamp.

Class VIII. Soils and landforms that have limitations
that preclude their use for commercial plants and
restrict their use to recreation, wildlife food and
cover, water supply, or esthetic purpoes. (None in
Ballard and McCracken Counties.)

Pasture and hayland groups

This section lists and describes the pasture and hay-
land groups in Ballard and McCracken Counties. The
grouping of soils is based on the suitability of the soils
for similar pasture and hay plants. The grouping
takes into consideration the productivity of the soil
for suitable plants and the ability of the plants to sur-
vive and produce forage for pasture and hay. The pas-
ture and hayland group number is given at the end of
the description -of each mapping unit and in the
“Guide to Mapping Units.”

Group 1.—Deep, nearly level, well-drained silt loams
or silty clay loams on first bottoms. These soils have
very high productivity potential. Some suitable plants
are alfalfa, tall fescue, annual lespedeza, Ladino clo-
ver, orchardgrass, and timothy.

Group 2.—Deep, nearly level, somewhat poorly
drained or moderately well drained silt loams or silty
clay loams on first bottoms. These soils have high pro-
ductivity potential. Some suitable plants are tall fes-
cue, annual lespedeza, Ladino clover, orchardgrass, red
clover, and timothy.

Group 3.—Deep, nearly level, poorly drained silt
loams on first bottoms. These soils have moderate to
high productivity potential. Some suitable plants are
tall fescue, annual lespedeza, and Ladino clover.

Group 4.—Deep, nearly level, poorly drained silty
clays on first bottoms. These soils have moderate to
high productivity potential. Some suitable plants are
tall fescue, annual lespedeza, and Ladino clover.

Group 5.—Deep, nearly level, well-drained to some-
what poorly drained silty clay loams on stream ter-
races. These soils have moderate to high productivity
potential. Some suitable plants are tall fescue, annual
lespedeza, sericea lespedeza, orchardgrass, and bermu-
dagrass.

Group 6.—Deep, well-drained soils that have a silt
loam or fine sandy loam surface layer and a loamy
subsoil. These soils are on uplands and terraces and
have slopes of 0 to 12 percent. Productivity potential
is high, Some suitable plants are aifalfa, tall fescue,
bermudagrass, annual lespedeza, Ladino clover, sericea
lespedeza, orchardgrass, and red clover.

Group 7.—Deep, strongly sloping to steep, well-
drained soils that have a surface layer of silt loam, a
subsoil of silty clay loam, and very gravelly material
below a depth of 20 to 48 inches in most places. These
soils are on uplands. Productivity potential is moder-
ate. Some suitable plants are tall fescue, bermuda-
grass, annual lespedeza, and sericea lespedeza.

Group 8.—Deep, well drained or moderately well
drained soils that have a surface layer of silt loam and
a loamy subsoil. These soils are on uplands and ter-
races and have slopes of more than 12 percent. Pro-
ductivity potential is moderate. Some suitable plants
are tall fescue, bermudagrass, annual lespedeza, and
sericea lespedeza,

Group 9.—Severely eroded, gently sloping to moder-
ately steep soils that have a loamy subsoil. These soils
are on uplands and terraces. They have low to moder-
ate productivity potential. Some suitable plants are
tall fescue, bermudagrass, annual lespedeza, and seri-
cea lespedeza.

Group 10.—Severely eroded, strongly sloping or
moderately steep soils that have a loamy subsoil and
very gravelly material at a depth of 114 feet or more.
These soils are on uplands, Productivity potential is
low. Some suitable plants are tall fescue, bermuda-
grass, annual lespedeza, and sericea lespedeza.

Group 11.—Moderately well drained soils that have
a silt loam fragipan. These soils are on uplands and
stream terraces and have slopes of 0 to 12 percent.
Productivity potential is moderate to high. Some suit-
able plants are alfalfa, bermudagrass, tall fescue, Lad-
ino clover, orchardgass, red clover, and timothy. Al-
falfa stands usually last 2 to 3 years, and alfalfa and
Ladino clover generally do not survive under a low
level of management.

Group 12.—Poorly drained or somewhat poorly
drained, nearly level to sloping soils that have a fragi-
pan or clayey strata below a depth of 15 to 25 inches.
These soils are on uplands and terraces. Productivity
potential is moderate. Some suitable plants are tall
fescue, annual lespedeza, Ladino clover, redtop, and
timothy.

Group 13.—Gravelly and very gravelly soils on up-
lands and terraces. These soils have low productivity
potential. Some suitable plants are tall fescue, annual
lespedeza, and sericea lespedeza.
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Group 14.—Deep, nearly level to gently sloping,
sandy soils on first bottoms and stream terraces.
These soils have low to moderate productivity poten-
tial. Some suitable plants are tall fescue, bermuda-
grass, and sericea lespedeza.

Estimated yields

The estimated yields for the most common crops
grown in the survey area under two levels of manage-
ment are shown in table 2. Yields for a medium level
of management are shown in columns A and those for
a high level of managermient in columns B. Tobacco is
grown only under a high level of management.

Yields shown are the average yields that can be ex-
pected over several years. Yields for 1 year may be
adversely affected by extremes of weather, insects, dis-
ease, or some other disaster or may be extremely high
because of a combination of good factors.

Comparison of yields in columns A to yields in col-
umns B represents the differences that can be ex-
pected by improving management.

A high level of management includes (1) use of
adapted recommended varieties; (2) use of correct
seeding rates, inoculation of legumes, correct planting
dates, and efficient harvesting methods; (8) control of
weeds, insects, and plant disease; (4) application of
fertilizer equal to or above the current recommenda-
tions of the University of Kentucky Agricultural Ex-
periment Station or equal to or above the need shown
by properly interpreted soil tests; (5) application of
adequate lime; (6) drainage of naturally wet soils; (7)
use of cropping systems that maintain soil structure
and organic-matter content; (8) use of applicable con-
servation practices, such as minimum tillage, contour
tillage, terracing, contour stripcropping, and grassed
waterways; (9) use of cover crops, crop residue, or
both to increase the supply of organic matter and con-
trol erosion; (10) use of all the applicable pasture
management practices; and (11) use of other practices
that may be suggested by representatives of the Soil
Conservation Service and the Agricultural Extension
Service in the two counties, .

The high level of management is not considered the
maximum but is one that many farmers find practical
and one that will result in the highest sustained pro-
duction that is economically feasible.

The medium level of management is the manage-
ment generally considered as the minimum that will
keep the soil from deteriorating and produce sufficient
crops for some profit. Failure to adequately apply one
or more of the listed items for high level of manage-
ment can cause the production level to drop and not
return a profit or result in some permanent damage to
the soil, or both. Inadequate drainage or only partial
application of erosion control practices are examples
of deficiencies in the medium level of management.

Use of Soils for Woodland ?

Originally the land in Ballard and McCracken Coun-
ties was covered by hardwood forests. When white

8 CHARLES A. FOSTER, staff forester, Soil Conservation Serv-
ice, assisted in preparing this section.

men first viewed the region, large areas in the level
and gently sloping uplands did not have trees. These
areas were known as the “Barrens” and were proba-
bly caused by fires started by the Indians to provide
more grazing for buffalo (9). Fires became less fre-
quent with the departure of the Indians, and forests
increased to such a degree that much of the land had
to be cleared of timber before it could be plowed by
settlers (8). Early settlers progressively cleared and
farmed the land. By 1958 there were 42,681 acres of
forest in Ballard County and 45,164 acres in Me-
Cracken County, according to the Kentucky Soil and
Water Conservation Needs Inventory. By 1967 this in-
ventory shows the forested area had decreased to
36,793 acres in Ballard County and to 37,600 acres in
McCracken County.

Most of the forest acreage in Ballard and Me-
Cracken Counties is on farms and other private tracts,
but in both counties some wooded areas are on land
owned by the State and used mainly for wildlife ref-
uge and management, In McCracken County, about
15,130 acres are Federal noncropland. Small tracts of
this land are in forest.

Hardwoods are dominant on virtually all of the for-
ested land. About half of the forest is in the oak-hick-
ory and central mixed hardwood types. Bottom-land
species occur frequently in the two counties, and this
woodland is in the elm-ash-cottonwood and oak-gum-
cypress types. Indiscriminate logging, forest fires, and
overgrazing have reduced the proportion of desirable
tree species.

A large pulpwood mill, which utilizes hardwood as
well as pine, began operation in Ballard County in
1970. This additional market should utilize more of
the low-grade hardwoods and encourage landowners to
manage their woodland. Before this pulpwood mill
began operation, the main market for timber was local
sawmills or plants that use high-quality white oak and
hickory for cooperage and handle stock for axes and
garden tools.

Most soils in these two counties have a potential for
producing faster growing stands of better quality than
now exist. To utilize this potential, better management
of woodland is necessary to improve the stocking of
desirable species. Such management should also relate
tree growth to soil characteristics, such as available
moisture capacity, depth of the root zone, aeration,
thickness of the surface layer, texture, drainage, and
depth to the fragipan.

Woodland groups

Soils influence the growth and management of trees.
The soils in Ballard and McCracken Counties have
been grouped according to soil productivity for the
principal tree species and the degree and kind of limi-
tation of the soils for woodland use. Table 3 describes
the woodland groups in the survey area and shows
their potential for producing wood crops, factors that
affect management, and suitable tree species. The
woodland group of each soil in the two counties is
listed at the end of the mapping unit description and
in the “Guide to Mapping Units.”
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TABLE 2.—FEstimated average yields

[Yields in columns A are those to be 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 it]

See footnotes at end of table,

Hay
Pasture
Corn Soyheans Wheat | Tobacco!? (tall grasses
Soil Red clover | Annual and legumes)
Alfalfa and grass | lespedeza
(2nd year)
A B A B A B B A B A B A B A B
Cow-acre- | Cow-acre-
Bu Bu Bu Bu Bu Bu Lb Tons | Tons | Tons | Tons | Tons | Tons days ? days 2

Alligatorsilty clay_ _ . ________.__ 40 | 70 20 30 | oo 1.0 | 2.0 150 170

Alluvial land, steep_____ | o e e s e e e e e 105 180

Arkabutla silt loam______________ T5 | 90 | 25| 40 | ||| 1.5 2.5 180 230
Brandon silt loam, 10 to 20 per-

cent slopes_________ | |eoo || JEUSPRUR (S PRUURRRI PRUUpRp RN FRURUURRR DR SOUPRION S 150 210
Brandon silt loam, 20 to 30 per-

cent slopes._________._______ .t | _|ooooi|eao_- SEUEU RSO USR] PERpRpp) FRUPUPUPR PRUSRp) ISR IR 140 200
Brandon silty clay loam, 10 to 30

percent slopes, severely eroded __|_____|_____|.___ |- | _|oal | ____ FRPSORUO PRSI PSRN PN (P B 120 165
Brandon and Memphis silt loams,

30 to 60 percentslopes_ - _ . |- oo oo oo e e e e e e e e 120 165

_ Bruno loamy finesand___________ 40 | 55 | 20 | 80 || oo 1.0 | 1.5 100 125
Calloway silt loam, 0 to 2 percent

slopes___ . _________ 70 90 | 25| 35| 20| 85 2,000 || __ 2.5[13.0[1.5]2.0 160 220
Calloway silt loam, 2 to 6 percent

slopes__ .. ____. 60 80 20 | 30 20 30 1,900 - _|...._ 20125(1.5]2.0 160 220

Cascilla silt loam______________.__ 75 90 30 40 |- || ee e e 2.0 2.5 175 250
Chavies fine sandy loam, 0 to 4

percent slopes_ _ _ _____________ 70 90 25 40 35 50 2,000 |3.5|5.01.5|2.5]2.0]2.5 175 250
Colp silt loam, 0 to 2 percent

slopes________________________ 50| 70 25| 35 20 30 1,800 |- |-.._. 1.5612.5(1.5]2.0 150 220
Colp silt loam, 2 to 12 percent

slopes_ ... ________________ 40 55 15| 25 15| 25 | |eeoofo . 1.0 (2.0 1.0 1.5 120 180
Dubbs silty clay loam, clayey

subsoil variant____________.____ 40 60 15 25 40 50 | e ||l 1.0 [ 1.5 150 180
Dundee silty clay loam, clayey

subsoil variant________________ 50 70 20 30 35 45 ||| 1.512.0{1.5]2.0 150 170

Falaya-Collins silt loams_________ 80 | 100 25 40 25 40 2,000 | |- 25180 (1.5]|2.5 175 235
Grenada silt loam, 0 to 2 percent

slopes_ ... _._.__ 80 | 100 | 25| 40 30 | 40 2,400 | 2.58.5|2.5|38.0]2.0)2.5 170 240
Grenada silt loam, 2 to 6 percent

slopes_ . o.__. 80 | 100 | 25| 40 30 | 45 2,400 1 3.0 | 4.0 | 2.5]38.02.0|2.5 170 240
Grenada silt loam, 2 to 6 percent

slopes, severely eroded___._____ 60 80 20 30 20 30 | ._ 2.0(3.0/1.5(2.0]1.5]2.0 150 180
Grenada silt loam, 6 to 12 percent

slopes, severely eroded_________ 40 60 15 25 15 25 ||l 1.0 2.0 1.0(1.5 130 170

Gullied land. . e e e e e e e e e e e e 90 _.______

Henry silt loam_____ e 50 | 80| 20 | 85 oo foeo || 1.6 2.5611.5]2.0 160 220
Loring silt loam, 2 to 6 percent

slopes_ _ ..o . __ 85 | 1056 30 40 30 | 45 2,400 | 3.0 | 4.5 13.0|3.5|2.0]2.5 175 250
Loring silt loam, 6 to 12 percent

Slopes. oo ____ 75 90 25| 30 25| 385 1,800 |2.5{4.0|2.5]3.0(1.52.0 160 210
Loring silt loam, 6 to 12 percent

slopes, severely eroded.________ 50 | 70 15 25| 20 30 {________.__ 2.013.01.5(2.0/1.0]1.5 140 180
Loring silt loam, 12 to 20 percent

slopes_ e e oo e e e e 25135 (1.52.0|1.5]|2.0 150 185
Loring silt loam, 12 to 20 percent

slopes, severely eroded__ . _____ | | ||| e e e e e e 120 160
Memphis silt loam, 2 to 6 percent

slopes._ __ _ . _____________ 85 | 110 30 40 | 30 50 2,500 | 4 5,013.0(13.5(12.012.5 185 250
Memphis silt loam, 6 to 12 percent

SlOPeS_ - . 80 95| 25| 35| 30 | 45 2,400 1 4.0 | 5.0 | 2.5]3.0|1.5]2.0 170 230

Memphis silt loam, 12 to 20 per- | .

cent slopes_ | oo 3.0(14.0|12.012.5]1.01.5 160 210
Memphis silt loam, 20 to 30 per-

cent slopes. .| e e e e e e SR U P 150 180
Memphis silty clay loam, 6 to 12

percent slopes, severely eroded_.| 55 | 75 15 25 20 30 |- _______ 2518511525 (|1.5]2.0 150 190
Memphis silty clay loam, 12 to 30

percent slopes, severely eroded _ |- ___ |- ___ ||l L el 130 170
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TABLE 2.—Estimated average yields—Continued

Hay
Pasture
Corn Soybeans Wheat | Tobacco! (tall grasses
Soil Red clover | Annual and legumes)
Alfalfa and grass | lespedeza
(2nd year)
A B A B A B B A B A B A B A B
i Cow-acre- | Cow-acre-
Bu Bu Bu Bu Bu Bu Lb Tons | Tons | Tons | Tons | Tons | Tons days ? days ?
Molena loamy fine sand, 0 to 6
percent slopes_ . ______________ 50 70 20 30 25 35 1,700 | 2.518.51.0|1.5]|1.0 1.5 120 150
Newark-Lindside silty clay loams__| 85 95 | 25 85 | e e e 20125 165 210
Nolin silty clay loam . ___________ 85 | 95| 25| 85| 85| 45 2,300 | 4.0 | 5.012.5(83.0;2.01!2.5 185 250
Nolin-Robinsonville silt loams____| 85 [ 105 | 30 | 40 |_____|____ 2,500 |____ | ____|.____|._.__ 2.0 2.5 185 250
Okaw silt loam _ ________________ 50 80 20 35 | e 1.512.51.5(2.0 160 220
Rosebloom silt loam_____________ 60 85 | 20 40 |V e .. 2.0)2.571.5]2.0 150 180
Saffell gravelly loam, 0 to 12 per-
cent slopes_ __________________ 40 55 15 25 20 30 1,800 | 2.5 (8.511.512.0[1.0}{1.5 120 170
Saffell and Flomaton soils, 20 to 60
percent slopes__ . ______ . ___ 1 __ |\ 100 130
- Sharkey silty clay_._.______.____ 50 80 25 1> S P I SR (RN TSN SRR SN 150 170
Swamp. oo o e e e JRN PR SRR
Vicksburg silt loam______________ 95 | 120 35 45 35 45 2,500 ) 3.5}15.0]3.0[3.5]2.0/2.5 190 270
Waverly silt loam_______________ 60 85 | 25 40 || e 2.0(2511.512.0 150 180
‘Wheeling silt loam, 0 to 2 percent
slopes._ _ _ _ . _______._._..___. 85 1 110 30 40 35 45 2,500 | 4.0 5.0 2.56|183.0]2.0]|2.5 185 250
Wheeling silt loam, 2 to 6 percent
slopes_ . . _ _______________.____ 85 {110 30 40 35 45 2,600 | 4.0 [ 5.0 12.513.012.0|2.5 185 250
Wheeling silt loam, 6 to 12 percent
slopes_ . _ . ___________________ 75 90 | 25 35| 35| 40 2,000 { 3.5 14.5/2.018.0]1.52.0 170 220

! Burley and dark tobacco are both grown, and the yields are approximately the same on most soils. On the somewhat poorly drained
Calloway, Colp, and Falaya soils, the yields shown are for dark tobacco. Burley tobacco is poorly suited to these soils.

* Cow-acre-days is a term used to express the carrying capacity of pasture. It is the number of animal units carried per acre multiplied by
the number of days the pasture is grazed during a single grazing season without injury to the sod. An acre of pasture that provides 30 days of

grazing for two cows has a carrying capacity of 60 cow-acre-days.

In the woodland classification system, soils are
grouped at three levels: the class, which is indicative
of soil productivity; the subclass, which denotes the
dominant kind of limitation; and the group, which re-
flects preferred tree species and kind of woodland
management needed.

Woodland classes, the broadest groups, are desig-
nated by the Arabic numerals 1 to 6. The numerals in-
dicate progressively less productivity for woodland
products from the tree species that are adapted to a
specific kind of soil. Class 1 produces the highest
vields and class 6, the lowest. Classes 1 to 4 are in
Ballard and McCracken Counties.

Woodland subclasses are subdivisions within a class.
They are designated by adding a small letter, z, w, ¢,
d, ¢, s,.f, , or o, to the class numeral; for example,
3w. These subclasses are based on soil properties that
gause limitations in management and are defined as
ollows:

Subclass x (stoniness or rockiness) . —Soils that
have restrictions or limitations for woodland use
or management caused by stones or rocks.

Subclass w (excessive wetness) . —Soils in which
excess water, either seasonal or year long, causes
significant limitations for woodland use and man-
agement. These soils have restricted drainage, a
fluctuating to permanently high water table, or a
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hazard of overflow that adversely affects either
development or management of the stand.

Subclass t (toxic substances) —Soils that have,
within the root zone, excessive alkalinity, acidity,
sodium salts, or other toxic substances that limit
or impede the development and functioning of
root systems of desirable tree species.

Subclass d (restricted rooting depth).—Soils that
have restrictions or limitations for woodland use
or management caused by a restricted root depth.
Subclass ¢ (clayey soils) .—Soils that have restric-
tions or limitations for woodland use or manage-
ment caused by the kind and amount of clay in
the profile.

Subclass s (sandy soils) .—Soils that have restrie-
tions or limitations for woodland use or manage-
ment caused by the amount of coarse-textured
material in the profile,

Subclass f (fragmental or skeletal soils) —Soils
that have restrictions or limitations for woodland
use or management caused by the amount of frag-
ments between 2 millimeters and stone size in the
profile.

Subclass r (relief or slope).—Soils that have re-
strictions or limitations for woodland use or man-
agement caused solely by steepness of slope.
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TaBLE 3.—Woodland

[Gullied land (Gu) and Swamp (Sw) were not classified in a woodland

Potential productivity

Hazards and limitations

Woodland groups and map symbols Average
Kind of trees Site annual Erosion Equipment
index growth ! hazard limitation
1ol: Well-drained, nearly level soils on | Yellow-poplar_______ 95+ 500+ | Slight______________ Slight__ . _...__..__
bottom lands; very high produc- | Sweetgum__________ 954 500 +
tivity potential. Cottonwood . - - _.____ 95+ 570 +
Cc, No, Nr, Vb. Lowland oaks_______ 95+ 450+
1wl: Moderately well drained to some- | Sweetgum_________. 95+ 500+ | Slight____________.. Moderate__.________
what poorly drained, nearly level | Lowland oaks___.___ 95+ 450 4+
to gently sloping soils; very high | Yellow-poplar_______ 95+ 500 1+
productivity potential.
Ay, CaA, CaB, Dy, Fe, Nd.
1w2: Poorly drained, nearly level soils; | Lowland oaks__.____ 95+ 450+ | Slight___________.__.. Severe__._.._._._.._.
very high productivity potential.
Ag, Hn, Ro, Sh, Wa.
201: Well-drained, nearly level to | Upland oaks________ 75-85 240-350 | Slight to moderate___| Slight to moderate_ __
strongly sloping soils on uplands | Yellow-poplar_______ 85-95 380-500
and terraces; high productivity | Lowland oaks.______ 85-95 350-450
potential.
ChA, Db, MmB, MmC, MmD,
WhA, WhB, WhC.
801: Well drained, sloping to strongly | Upland oaks________ 65-75 160-240 | Slight_____.__.______ Slight_______.___.__
sloping soils and moderately well | Loblolly pine__._____ 75-85 570-740
drained, nearly level to strongly
sloping soils that have a fragipan;
moderate productivity potential.
BdD, GrA, GrB, LoB, LoC, LoD,
MpC3.
8r1: Well-drained, strongly sloping to | Upland oaks________ 65-75 160-240 | Moderate to severe__| Moderate to severe_._
steep soils and a steep land type; | Loblolly pine___..__. 75-85 570-740
moderate productivity potential.
Av, BdE, BsF, MmE, MpE3.
3s1: Nearly level to gently sloping, | Loblolly pine.___.__. 75-85 570-740 | Slight________.___.__. Slight to moderate. _-
droughty, sandy soils; moderate
productivity potential.
Bu, MsB.
3w2: Poorly drained to somewhat | Lowland oaks______. 75-85 240-350 | Slight____._________ Severe__ .- __
poorly drained, nearly level to | Sweetgum__________ 75-85 280-390
sloping soils; moderate produc-
tivity potential.
CpA, CpC, Oc.
401: Moderately well drained, gently | Upland oaks________ 55-65 90-160 | Slight______________ Slight______.____._.___
sloping to strongly sloping, se- | Loblolly pine.______. 65-75 440-570
verely eroded soils that have a
fragipan; low productivity poten-
tial.
GrB8, GrC3, LoC3, LoD3.
4rl: Well-drained, sloping to moder- | Upland oaks________ 55-65 90-160 | Slight to moderate.._.| Moderate___________
ately steep, severely eroded soils; | Loblolly pine__.____ 65-75 440-570
low productivity potential.
BrD3.
4f1:  Well-drained and excessively drain- | Upland oaks________ 55-65 90-160 | Moderate_.__.______ Moderate to severe. .
ed, nearly level to steep, droughty
soils; low productivity potential.
SaC, SfE

1 Growth is in board feet per acre per year by the International one-quarter inch rule.
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Hazards and limitations—Continued Kinds of trees
Plant competition for—
Seedling Preferred in existing stands Suitable for planting
mortality
Conifers Hardwoods

Slight ______________ Severe. - _ ___.__.___. Moderate__.._ ... Cottonwood, yellow-poplar, black | Ash, cottonwood, cherrybark
walnut, sweetgum, tupelo, oak, sweetgum, sycamore,
hackberry, hickory, white oak, yellow-poplar, black walnut,
cherrybark oak. loblolly pine, white pine, black

locust.

Slight_ . ___ ... _..____ Severe_ _ _ ... _______ Severe_ .. ________ White ash, cherrybark oak, white | White ash, cherrybark oak, red
oak, sweetgum, sycamore, oak, sweetgum, yellow-poplar,
tupelo, yellow-poplar, hack- loblolly pine, cottonwood.
berry, cottonwood.

Severe_ ... ______.___ Severe_ . ___________ Severe. . _________ Post oak, southern red oak, Sweetgum, pin oak, loblolly
sweetgum, pin oak, hickory. pine, willow oak, sycamore.

Slight ______________ Severe. .- oo .. Moderate_________ Cherrybark oak, Shumard oak, Cherrybark oak, Shumard oak,
southern red oak, white oak, white oak, loblolly pine,
sweetgum, black walnut, shortleaf pine, white pine,
yellow-poplar. sweetgum, black walnut,

yellow-poplar, black locust.

Slight___________.__ Moderate. .. ________ Slight____________ Black oak, yellow-poplar, white Loblolly pine, shortleaf pine,
oak, post oak, hickory, black Virginia pine, yellow-poplar,
walnut, southern red oak. white ash, red oak, white oak,

white pine, black locust.

Slight__________.___ Moderate__..____.___ Slight_____..___.. Yellow-poplar, white oak, black | Loblolly pine, white pine, short-
oak, scarlet oak, post oak, leaf pine, white oak.
white ash.

Moderate. .. _..___. Moderate...._______ Slight____________ Sweetgum, cottonwood, red oak, | Sweetgum, cottonwood, loblolly
white oak, hickory. pine.

Severe____._____.___ Severe_ ___._._.____ Severe__ __.______ Pin oak, sweetgum, black oak, Pin oak, sweetgum, sycamore,
gouthern red oak, post oak, loblolly pine.
hickory, red maple.

Slight___.__________ Slight________._____ Slight_____.______ Black oak, white oak, scarlet Loblolly pine, shortleaf pine,
oak, post oak, hickory. Virginia pine.

Moderate. ... _______ Slight_________.____ Slight___________. White oak, black oak, scarlet Loblolly pine, shortleaf pine,
oak, hickory, southern red oak. Virginia pine.

Moderate to severe_ | Slight______________ Slight_.__..______ White oak, black oak, post oak, Loblolly pine, shortleaf pine,
southern red oak, hickory, Virginia pine.
scarlet oak.
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Subclass o (slight or no limitations) .—Soils that
have no significant restrictions or limitations for
woodland use or management.

The subclasses designated by w, s, f, 7, and o are in
this survey area.

Woodland groups are divisions within the sub-
classes, The factors considered in placing each soil in
a woodland group include (1) potential productivity
for several kinds of trees, (2) species to favor in man-
aging existing woodland, (38) species preferred for
planting, and (4) critical soil-related hazards and lim-
itations to be considered in woodland management
with respect to erosion, use of equipment, plant com-
petition, and seedling mortality.

Woodland groups are generally designated by add-
ing an Arabic numberal to the class and subclass sym-
bols; for example, 3w2. Thus, in one symbol 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, as-
signed on a Statewide basis, specifically identifies the
woodland group within the subclass. Not all of the
groups in the State are in this survey area.

The potential productivity within each group is ex-
pressed as site index, or the expected height in feet
that a tree 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 expressed as a
range in height.

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

For trees 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,
between 75 and 85; class 8 soils, between 65 and 75;
class 4 soils, between 55 and 65; class 5 soils, between
45 and 55; and class 6 soils, less than 45.

For slow-growing trees, such as redcedar, class 1
soils have a site index of more than 65; class 2 soils,
between 55 and 65; class 8 soils, between 45 and 55;
class 4 soils, between 35 and 45; and class 5 soils, less
than 35.

On some soils higher productivity has been meas-
ured on north and east slopes than on south and west
slopes. Generally, differences in aspect are taken into
account for soils that have slopes of 20 percent or
more. Aspect is the compass direction in which a slope
faces. The south and west aspects are generally deline-
ated as the azimuth range from 135 degrees to 315 de-
grees. North and east aspects are the remainder of the
azimuth circle.

Many trees in this county and in adjacent areas
were measured and the soils were described at each
site to determine the site indexes for wood crops. As
nearly as possible, the studies were confined to well-
stocked, naturally occurring, even-aged, essentially un-
managed stands that had not been adversely affected
by fire, insects, or disease and had not been damaged
by overgrazing.

The average height and age measurements for most
species were converted to site index by using site
index curves in published research (3, 4, 5, 7, 17, 21).
Unpublished field studies of 271 plots by the Tennes-
see Valley Authority were used to determine the site
indexes for eastern redcedar.

Site index can be converted to a columetric predic-
tion of growth and yield, which can be shown in such
wood measurements as board feet per acre.

Predictions of average yearly growth per acre are
given in board feet, according to the International 1/4-
inch rule, and are based on published data (16, 17, 21,
22, 23) and on evaluations made by the Soil Conserva-
tion Service. Estimates were made for oak and yel-
low-poplar up to 60 years old and for other species
up to 50 years old.

Erosion hazard is the degree of soil erosion that can
occur following cutting operations and where the soil
is exposed along roads, skid trails, fire lanes, and land-
ing areas. It is assumed that the woodland is well
managed and is protected from fire and grazing. Soil
characteristics or properties considered in rating ero-
sion hazard include slope, rate of infiltration, permaa-
bility of the subsoil, water storage capacity, and re-
sistance to detachment of soil particles by rainfall and
runoff. The ratings used indicate the intensity of
erosion control measures needed to reduce erosion. A
rating of slight indicates that no special measures are
needed. Moderate indicates that some attention needs
to be given to the prevention of soil erosion. Severe in-
dicates that 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 relief and
soil characteristics, such as slope, drainage, soil tex-
ture, and stoniness and rockiness, that restrict the use
of conventional wheel or track-type equipment for
harvesting and planting wood crops, constructing
roads, and controlling fire and unwanted vegetation.
Relief or differences in soils may necessitate using dif-
ferent kinds of equipment and methods of operation
or varying the season when equipment is used. Gener-
ally, the limitation is slight if the slope is 20 percent
or less, soil wetness is not a problem, and farm ma-
chinery can be operated efficiently without construc-
tion and maintenance of permanent roads and truck
trails. The rating is moderate if the slope is 20 to 30
percent, if the use of ordinary farm machinery is lim-
ited, if track-type equipment is necessary for efficient
harvesting, or if soil wetness prevents the use of log-
ging vehicles for 2 to 6 months. The rating is severe if
the slope is more than 30 percent, if track-type equip-
ment is not adequate for harvesting and power vehi-
cles and other special equipment are needed, or if
wetness prevents the use of vehicles for 6 months or
more.

Seeding mortality is the expected mortality - of
naturally occurring or planted tree seedlings and is in-
fluenced by such soil characteristics as drainage, root
zone, surface texture, and aspect. Plant competition is
not considered in these ratings. The rating is slight if
expected mortality is 0 to 25 percent, moderate if it is
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26 to 50 percent, and severe if it 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 open-
ings are made in the canopy. This competition hinders
the establishment and normal development of desira-
ble seedlings, whether they occur naturally or are
planted. Soil characteristics that influence plant com-
petition are drainage, productivity, and acidity. Tree
growth characteristics also influence plant competi-
tion. Plant competition is slight if unwanted plants do
not prevent adequate natural regeneration, interfere
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 development of a fully stocked
stand. Competition is severe if unwanted plants prevent
adequate restocking, either by natural regeneration or
by planting, without intensive site preparation or spe-
cial maintenance practices.

Use of Soils for Wildlife

The welfare of wildife depends largely on the
amount and distribution of food, shelter, and water. If
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any of these elements is missing, inadequate, or inac-
cessible, wildlife is absent or scarce. The kinds of
wildlife that live in a given area and the number of
each kind are closely related to land use, to the result-
ing kinds and patterns of vegetation, and to the sup-
ply and distribution of water. These, in turn, are gen-
erally related to the kind of soil.

Habitat for wildlife generally can be created or
improved by planting suitable vegetation, by properly
managing the existing plant cover (fig. 19), by en-
couraging the natural establishment of desirable
p]a)nts, or by using a combination of these measures
(1).

Table 4 rates the soils of Ballard and McCracken
Counties according to their suitability for seven ele-
ments of wildlife habitat and for three classes, or
groups, of wildlife, The suitability ratings can be used
as an aid in—

1. Planning the general use of parks, refuges,
nature-study areas, and other recreation devel-
opments for wildlife.

2. Selecting the better soils for creating, improv-
ing, or maintaining specific kinds of wildlife
habitat elements.

8. Determining the relative intensity of manage-
ment needed for individual habitat elements.

4. Eliminating sites that would be difficult or not
feasible to manage for specific kinds of wild-
life.

Figure 19.—Part of the Kentucky wildlife area in McCracken County. Here, some areas
are mowed, some are not mowed, and some are planted to grain crops for wildlife.
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TABLE 4.—Rating of soils for elements of

Soil series and map symbols

‘Wildlife habitat elements

Grain and seed crops

Domestic grasses

Wild herbaceous

Hardwood plants

Alligator:
Arkabutla:

For Memphis part, see Memphis series.
Bruno: Bu
Calloway:

soils.

Falaya:
For Collins part, see Collins series.
Flomaton_ _ . e

Mapped only in an undifferentiated
group with Saffell soils.
Grenada:
GrA, GrB .
GrB3 GrC3 . e
Henry: Hn ______________________________
Lindside_ e e
Mapped only in a complex with Newark
soils.
Loring: LoB, LoC, LoC3, LoD, LeD3_____.___
Memphls

MmE, M E3.
Memphis part of BsF_ .
Molena: MsB__ .
Newark:
For Lindside part, see the L1nds1de

series.

No, Nro e
For the Robinsonville part, see the

Robinsonville series.

Nolin:

Okaw:
Robinsonville_ _ _ _ __________________
Mapped only in a complex with Nolin
goils.
Rosebloom:
Saffell:

For Flomaton part, see the Flomaton

series.
Sharkey:
Vicksburg:
Waverly:

Poor. .. ...

and legumes plants
PFair_______________ Fair_______________
Fair__ ____________. Good_____.________
Good. - _______.____ Good___________.__
Fair_ . _________._._. Good_ __.__________
Poor__ . ___________ Fair_______________
Poor_ . Fair__ . ___________.
Good._ _______._.___ Good_ ____._._____.
Good. .. ... Good.____._______.
Fair_______________ Good . _ - _____.__._.
Good._ ___.___.__._ Good. _._______.___
Good._.__.___.____ Good_ _ .. __._._._.

Poor___ . ______ Fair______________.
Good.___________.__ Good_ .. .______.__..
Poor_______ ... Fair. _______.____.__
Fair_______________ Fair_______________
Good. .. _____..____ Good_ __________.__
Good._ ________.__... Good._ ... ____.___
Good_ .. ______.__.__ Good. . ... __.__...
Good. . _________.__ Good______.___.__.
Fair__________.___. Good._ . ___________
Poor__________.__._ Good______________
Poor__________.____ Fair______._.____._..
Fair_ .. ___ Good. - __________.
Good_ .. ... .. Good_ _ ... . . ...
Fair_ . ______ Fair_______________
Good . ... ___.___._ Good_ .. ... ____.
Fair____________.__ Fair_______________
Poor_ .. ____ Fair_____________.__
Poor________._ ... Fair._____________.
Fair_______________ Fair_ . ____________
Good________..__.. Good_ ... _______..
Fair_ o .. Fair_ ______________
Good______________ Good.__________.__
Good_ ________._._. Good_ _____..__.__.
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wildlife habitat and kinds of wildlife

[w) ]

co

Wildlife habitat elements—Continued Kinds of wildlife
Coniferous plants Wetland plants Shallow water areas Openland Woodland Wetland

Fair________________ Poor_______________ Good_ . ___________ Fair_______________ Fair_______________ Fair.
Good___.__.________ Good_________._____ Fair____________._. Fair_______________ Good_ .. ___.____.. Fair.
Good_ . _____________ Very poor_ . ________ Very poor..________ Good_.____________ Good_ . _____._____. Very poor.
Good_ . ________._____ Very poor__________ Very poor. . ________ Fair_______________ Good____._.______. Very poor.
Fair. . ___________. Very poor__________ Very poor_ . ________ Poor_______________ Fair____________.__ Very poor.
Poor____ . ___.___ Very poor. __._____. Very poor_ . ________ Poor_._ . __..______ Poor. ___________.. Very poor.
Good._________.____ Fair_______________ Fair_______________ Good________.____. Good_ .. _____.____._._ Fair.
Good_ . ______._______ Fair. ______________ Poor_______________ Good_______._.___.__ Good_ __._.___.___. Poor.
Good_______________ Poor_______________ Very poor_ . ________ Good_______._____. Good.________.__._.. Very poor.
Good.___________._. Poor__________._____ Very poor__________ Good_____._________ Good. oo __._ Very poor.
Good. . ____________. Poor_______________ Poor________._._._. Good_ . _____.______ Good_ .. ___.______. Poor.
Good._ ______________ Fair_______________ Fair______________. Good______________ Good. . ___________ Fair.
Good._______._______ Poor. _____ . ________ Very poor__________ Good______________ Good_.._________._ Very poor.
Good___._______..__ Poor______________. Very poor_ _________ Good____________.__ Good. .. _____.___.. Very poor.
Good_______________ Fair_ ______________ air. _ .. Good. ______._____. Good_____________. Fair.
Good_ . _________.___ Fair. .. ________.__. Fair_ ______________ Good______________ Good__ __.___.__.._ Fair.

Poor___ . ___.____.___ Very poor_ . ________ Very poor_ _._______ Poor_______________ Poor_____________._ Very poor.
Good___._______..___ Poor__ . __________._ Poor______________. Good_____..__.____ Good_ ... ____._._.. Very poor.
Fair________________ Poor__.____________ Very poor_ ____.___. Poor________.______ Fair. . ___________._ Very poor.
Fair_______________. Good__________.___ ood__.__________._ Fair______________. Fair_______________ Good.
Good. . ________._____ Poor.______________ Poor . ... ______. Good_____._._.____ Good. .. _________.. Poor.
Good_ . _____________ Poor . ____________ Very poor_ _________ Good._ .. ______._.__ Good. .. ___._____._ Very poor.
Good_______________ Poor__.___________. Very poor_ _ ____.____ Good.__.____.______ Good . ... ______.. Very poor.
Good. . ___.________. Very poor__________ Very poor_ . ________ Good_________.____ Good____.__._____. Very poor.
Good_ ______._______ Very poor__________ Very poor__________ Fair_ ______________ Good_ .- __________. Very poor.
Good.__ ... ________ Very poor_ _________ Very poor. . ___._._. Poor______________. Good_ - ____________ Very poor.
Poor_______._____._. Very poor__________ Very poor. ________. Poor_____ .. _.__ Poor____._.______._ Very poor.
Good. . ____.________ Good_ . _.___.______ Fair_______________ Fair_______________ Good. .. _______._.. Fair,
Good._ ____ .. __.______ Poor__________.____ Very poor_ . ________ Good. _______.____. Good. - _________._ Very poor.
Fair________________ Good__________.__. Good_ _____________ Fair_______________ Fair______________. Good.
Good___.______.____ Poor. . ______._____. Very poor_ _________ Good________.______ Good______________ Very poor.
Fair________________ Good_______.______ Fair______________. Fair_______________ Fair_______________ Fair.
Poor_______.________ Very poor__________ Very poor__________ Poor_______________ Poor.__ . __________. Very poor.
Poor________________ Very poor_ _________ Very poor__________ Poor_______________ Poor______________. Very poor.
Fair________________ Poor_______________ Good______________ Fair_______________ Fair_. . ____________ Fair.
Good_ .. ________ Poor.___________.___ Very poor_________. Good._ _____________ Good. .. ______.__.__. Very poor.
Fair_______.________ Good______________ Fair_______________ Fair______________. Fair_______________ Fair.
Good._ ___________.___ Poor____ . ________._ Very poor_ ________._ Good. . ________.___ Good. .. __________ Very poor.
Good_ _._____.______. Poor__________...__ Very poor_ . .____.__ Good._ _________._.___ Good. - . _._.___.___. Very poor.
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5. Determining areas that are suitable for ac-
quisition for use by wildlife.

The ratings used in table 4 are good, fair, poor, and
very poor. On soils rated good, habitat generally is
easily created, improved, or maintained. Few or no
soil limitations affect habitat management, and satis-
factory results are insured.

On soils rated fair, habitat generally can be created,
improved, or maintained, but the soils have moderate
limitations that affect the creation, improvement, or
maintenance of the habitat. A moderate intensity of
management and fairly frequent attention may be re-
quired to insure satisfactory results.

On soils rated poor, habitat generally can be cre-
ated, improved, or maintained, but soil limitations are
rather severe. Habitat management may be difficult
and expensive and may require intensive effort. Satis-
factory results are questionable.

On soils rated very poor, habitat is impractical to
create, improve, or maintain because soil limitations
are very severe. Unsatisfactory results are probable.

Not considered in the ratings are present land use,
the location of a soil in relation to other soils. and the
mobility of wildlife. The land types Alluvial land,
steep, Gullied land, and Swamp are not listed in the
table because they have highly variable properties and
gnsite examination must be made to determine suita-

ility.

Each soil is rated in table 4 according to its suita-
bility for various kinds of plants and other elements
that make up wildlife habitat. The elements of wildlife
habitat are described in the following paragraphs.

Grain and seed crops—These crops include such
seed-producing annuals as corn, sorghum, wheat, oats,
millet, buckwheat, soybeans, sunflowers, and other
plants commonly grown for grain or for seed. The
major soil properties that affect this habitat element
are depth of root zone, available moisture capacity,
natural drainage, slope, surface stoniness, hazard of
flooding, and texture of the surface layer.

Domestic grasses and legumes.—These are domestic
perennial grasses and herbaceous legumes that are es-
tablished by planting and that furnish wildlife cover
and food. Among the plants are fescue, timothy, red-
top, orchardgrass, reed canarygrass, bluegrass, brome-
grass, clover, trefoil, and alfalfa. The major soil prop-
erties that affect this habitat element are depth of root
zone, available moisture capacity, natural drainage,
slope, surface stoniness, hazard of flooding, and tex-
ture of the surface layer.

Wild herbaceous plants.—In this group are native
or introduced perennial grasses and weeds that gener-
ally are established naturally. They include bluestem,
quackgrass, panicgrass, goldenrod, wild carrot, night-
shade, and dandelion. These plants provide food and
cover mainly for wildlife on the uplands. The major
soil properties that affect this habitat element are
depth of root zone, available moisture capacity, natu-
ral drainage, surface stoniness, hazard of flooding or
ponding, and texture of the surface layer.

Hardwood plants.—These are nonconiferous trees,
shrubs, and woody vines that produce nuts or other
fruits, buds, catkins, twigs, or foliage that wildlife

eat. They are generally established naturally but can
be planted. Among the native plants are oak, beech,
cherry, maple, poplar, dogwood, persimmon, sumac,
sassafras, hazelnut, black walnut, hickory, sweetgum,
blueberry, virburnum, grape, and briers. The major
soil properties that affect this habitat element are
depth of root zone, available moisture capacity, and
natural drainage.

Also in this group are several varieties of fruiting
shrubs that are raised commercially for planting, Au-
tumn-olive, Amur honeysuckle, Tatarian honeysuckle,
crabapple, multiflora rose, highbush ecranberry, and
silky cornel dogwood are some of the shrubs that gen-
erally are available and can be planted on soils that
are rated good. Hardwoods that are not available com-
mercially can commonly be transplanted successfully.

Coniferous plants.—This element consists of cone-
bearing evergreen trees and shrubs that are used by
wildlife mainly as cover, although they also provide
browse and seeds or fruitlike cones. Among them are
hemlock, Virginia pine, loblolly pine, shortleaf pine,
pond pine, Scotch pine, and redcedar. Generally, the
plants are established naturally in areas where the
cover of weeds and sod is thin, but they can also be
planted. The major soil properties that affect this hab-
itat element are depth of root zone, available moisture
capacity, and natural drainage.

Wetland plants—Making up this group are wild
herbaceous annual and perennial plants that grow on
moist to wet sites. Submerged or floating aquatics are
not included. These plants produce food and cover that
is extensively used, mainly by wetland wildlife. They
include smartweed, wild millet, rushes, sedges, reeds
wildrice cutgrass, cordgrass, saltgrass, and cattails.
The major soil properties that affect this habitat ele-
ment are natural drainage, surface stoniness, slope,
and texture of the surface layer.

Shallow water areas.—These are impoundments or
excavations that provide areas of shallow water, gen-
erally not more than 5 feet deep, near food and cover
for wetland wildlife. Examples of such developments
are shallow dugouts, level ditches, blasted potholes,
and devices that keep the water 6 to 24 inches deep in
marshes. The major soil properties that affect this
habitat element are depth to bedrock, natural drain-
age, slopes, permeability, and surface stoniness.

Table 4 rates the soils according to their suitability
for three kinds of wildlife—openland, woodland, and
wetland. These kinds of wildlife are described in the
paragraphs that follow.

Openland wildlife—Examples of openland wildlife
are quail, meadowlark, field sparrow, dove, cottontail
rabbit, red fox, and woodchuck. These birds and mam-
mals normally make their home in areas of cropland,
pasture, meadow, and lawns and in areas that are over-
grown with grasses, herbs, and shrubs.

Woodland wildlife.—Among the birds and mammals
that prefer woodland are ruffed grouse, woodcock,
thrushes, vireos, woodpeckers, scarlet tanager, gray
and red squirrels, gray fox, white-tailed deer, raccoon,
and wild turkey. They obtain food and cover in stands
of hardwoods, coniferous trees, shrubs, or a mixture
of these plants.
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Wetland wildlife—Ducks, geese, herons, shore
birds, mink, beaver, and muskrat are familiar exam-
ples of birds and mammals that normally make their
home in such wet areas as ponds, marshes, and
swamps.

Each rating for kinds of wildlife in table 4 is based
on the ratings listed for the habitat elements in the
first part of the table. For openland wildlife the rating
is based on the ratings shown for grain and seed
crops, grasses and legumes, wild herbaceous plants,
and hardwood plants. The rating for woodland wild-
life is based on the ratings listed for grasses and leg-
umes, wild herbaceous plants, and hardwood plants.
For wetland wildlife the rating is based on the ratings
shown for wetland plants and shallow water areas.

Engineering Uses of the Soils *

This section is useful to planning commissions, town
and city managers, land developers, engineers, con-
tractors, farmers, and others who need information
about soils used as structural material or as founda-
tion on which structures are built.

Properties of soils highly important in engineering
include permeability, strength, compaction character-
istics, soil drainage condition, shrink-swell potential,
grain size, plasticity, and soil reaction. Also important
are depth to the water table, depth to bedrock, and
soil slope. These properties, in various degrees and
combinations, affect construction and maintenance of
roads, airports, pipelines, foundations for small build-
ings, irrigation systems, ponds and small dams, and
systems for disposal of sewage and refuse.

Information in this section of the soil survey can be
helpful in—

1. Selecting potential residential, industrial, com-
mercial, and recreation areas.

2. Evaluating alternate routes for roads, high-
ways, pipelines, and underground cables.

3. Seeking sources of gravel, sand, or clay.

4. Planning farm drainage systems, irrigation
systems, ponds, terraces, and other structures
for controlling water and conserving soil.

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

6. Predicting the trafficability of soils for cross-
country movement of vehicles and construc-
tion equipment.

7. Developing preliminary estimates pertinent to
construction in a particular area.

Most of the information in this section is presented
in tables 5 and 6, which show several estimated soil
properties significant in engineering and interpreta-
tions for various engineering uses. This information,
along with the soil map and other parts of this publi-
cation, can be used to make other interpretations and
other useful maps.

4 JuLiAN M. Cox, engineer, Soil Conservation Service, helped
prepare this section.

The information in this section does not eliminate
the need for further investigation of engineering
properties of soils at construction sites, especially
when heavy loads are involved or when excavations to
depths greater than those shown in the tables, gener-
ally depths greater than 6 feet, are required. Also,
inspection of sites, especially small ones, is needed be-
cause many mapped areas of a soil mapping unit con-
tain small areas of other kinds of soils that have
strongly contrasting properties and different suitabili-
ties or limitations for soil engineering.

Loess affects the engineering properties of most of
the soils in Ballard and McCracken Counties. On the
upland soils, such as Memphis and Grenada soils, it is
the uppermost part of the soil. The thickness of the
loess varies with the soil series and is stated in the
soil series description. The soils on first bottoms and
terraces of branches and creeks, such as Vicksburg
and Calloway soils, are dominantly silty in the upper
part because the alluvium in which they formed
washed down from the loess-covered uplands.

Engineering properties vary with the soil-forming
factors that affected the development of different hori-
zons, but most engineering properties of the horizons
that formed in loess or silty alluvium have a narrow
range. In soil horizons that formed in Coastal Plain
deposits of sandy, gravelly, or clayey alluvium, such as
the lower horizons in Brandon and Okaw soils, most
engineering properties vary greatly.

Because loess is predominantly a silty material de-
posited by wind, moisture content causes a pronounced
adjustment in particle-to-particle adhesive strength.
When the content of moisture is below 10 percent,
loess can support large loads and can stand on very
steep, nearly vertical slopes. When wet, loess loses
strength, settles rapidly (11), and large chunks fre-
quently shear and fall from the nearly vertical road-
banks. It is highly erodible, and unless it is adequately
protected, gullies form during wet periods.

For the soils that formed in thin loess, such as
Brandon and Colp soils, the depth to and the kind of
underlying layers are given in the section “Descrip-
tions of the Soils.” In many places soils that formed in
thick loess, such as Memphis and Falaya soils, are un-
derlain at a depth of more than 5 feet on the uplands,
or 4 feet on the first bottoms and terraces, by Coastal
Plain deposits or fairly recent alluvial deposits that
have a gravelly, sandy, or clayey texture. Deep con-
struction below the loess or loesslike material extends
into the underlying deposits that have variable engi-
neering properties. In Ballard and McCracken Coun-
ties, there are many places where gravelly material is
mined from pits that extend into Coastal Plain depos-
its; there also are a few places where sand or clay ma-
terials are mined from similar pits.

Some of the terms used in this soil survey have a
special meaning to soil scientists that are not known
to all engineers. The Glossary defines many of those
terms commonly used in soil science.

Engineering classification systems

The two systems most commonly used in classifying
samples of soils for engineering are the Unified sys-
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TABLE 5.—Fstimated sotl properties

[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. Because these

symbol > means more than;

Depth to Depth Classification Percentage passing
seasonal from sieve 1—
Soil series and high surface USDA texture
map symbols water (typical
table profile) Unified AASHO No. 4 No. 10
(4.7 mm) | (2.0 mm)
Feet Inches
Alligator: Ag___._._.__..__.. 20-14 0-8 | Siltyelay.._._._.._.._ CL or CH A-T 100 100
8-60 | Clay..____._____._._. CH A-T 100 100
Alluvial land:  Aw.
Too variable to estimate.
Arkabutla: Ay..._ ... 215114 0-36 | Heavy silt loam__..__ ML or CL A-6 100 100
36-60 | Silty clay loam______ ML or CL A-6 or A-T 100 100
*Brandon: BdD, BdE, BrD3,
BsF_ oo e >6 0-12 | Silt loam_______.__. ML or ML-CL A4 100 100
For Memphis part of BsF, 12-32 | Silty clay loam___._. ML or CL A-4 or A-6 100 95-100
see Memphis series. 32-75 | Very gravelly sandy | GM or GC, SM, | A-2, A4, or 40-70 35-60
loam. and SC A-6
Bruno: Bu____ .. __..__. >4 0-6 | Loamy finesand__.__ SM A-4 100 100
6-9 Fine sandy loam_____ SM or ML A4 100 100
9-46 | Loamy sand and SM A-2 or A-4 100 100
fine sandy loam.
46-66 | Loamy fine sand SM or ML A-4 100 100
and loam.
Calloway: CaA, CaB._..___ 14-114 0-26 | Siltloam._______.__ ML or ML-CL A-4 100 100
26-50 | Silty clay loam CL or ML A-6 or A-4 100 100
(fragipan).
50-70 | Silt loam________.._ ML or ML-CL A-4 or A-6 100 100
Cascilla: Ce__ ... 2 >3 0-65 | Heavy silt loam_____ ML or CL A-6 100 100
Chavies: ChA_ .. _.... <4 0-44 | Fine sandy loam____.{ SM or SM-SC A-4 100 100
44-72 | Sandy loam________._ SM A-2 or A4 100 100
Collins__________________.__. 21142 0-75 | Silt loam___________ ML or ML-CL A-4 100 100
Mapped only with Falaya
soils.
Colp: CpA, CpCoeo 15115 0-12 | Silt loam___________ ML or ML-CL A4 100 100
12-18 | Heavy silt loam_____ CL A-6 100 100
18-65 | Silty clay...____..__ CH A-T 100 100
Dubbs, clayey subsoil variant: >4 0-13 | Silty clay loam______ CL or ML A-T7 or A-6 100 100
Db. 13-38 | Silty elay_.__.__.___ MH, CL, or CH | A-7 100 100
38-52 | Clay loam_________._ CL or ML A-6 or A-7 100 100
52-65 | Sandy loam_________ SM A-2-4 or A-4 100 100
65-85 | Sand____________.__ SM A-2-4 or A-3 100 100
Dundee, clayey subsoil vari- %134 0-25 | Silty clay loam_____. ML or CL A-T7 or A-6 100 100
ant: Du. 25-52 | Silty elay__________. CL, MH, or CH | A-17 100 100
52-65 | Silty clay loam______ ML or CL A-T or A-6 100 100
65-81 | Silty elay._______.__ CL, MH, or CH | A-7 100 100
*Falaya: Fe__ .. ___.____ 214-114 0-54 | Silty loam__________ ML or ML-CL A-4 100 100
For Collins part, see Col-
lins series.
Flomaton_ _ . _______.___._._ >5 0-11 | Gravelly loam_.______ GM or SM A-4 or A-2 40-65 35-65
Mapped only with Saffell 11-80 | Very gravelly sand._.| GW or GM A-1 20-35 15-30
soils.
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soils may have different properties and limitations, it is necessary to refer to other series as indicated in the first column of this table. The
the symbol < means less than]

Percentage passing Corrosivity
sieve '—Continued Available
Liquid Plasticity Permea- moisture Reaction Shrink-swell
limit index bility capacity potential
No. 40 No. 200 Uncoated Concrete
(0.42 mm) | (0.074 mm) steel
Inches per Inches per
hour inch of soil pH
95-100 90-100 41-55 20-30 | 0.06-0.20 | 0.18-0.20 4.5-5.0 | Moderate to High_________ Moderate to
high. high.
100 95-100 T1-85 30-50 <0.06 | 0.14-0.18 4.5-5.0 | High________. High_________ High.
95-100 95-100 30-40 12-18 0.6-2.0 0.19-0.21 4.5-6.0 | Low___._____ High_________ High to
moderate.
95-100 95-100 36-45 12-20 0.6-2.0 0.19-0.21 4.5-5.5 M?derate to High_._______ High.
ow,
95-100 90-100 20-30 2-6 0.6-2.0 0.18-0.23 4.5-5.5 | Low.________ Low._________ Moderate.
95-100 85-100 35-40 5-12 0.6-2.0 0.19-0.21 4.5-5.5 | Low_________ Moderate_____ High.
35-55 25-45 25-30 3NP-10 2.0-6.0 0.07-0.13 4.5-5.5 | Low_________ Low________. Mode}:ate to
high.
65-80 35-50 NP NP 6.0-20 0.06-0.08 5.6-7.8 | Low_________ Low______.__ Moderate.
70-85 40-55 10-20 2-4 6.0-20 0.12-0.16 5.6-7.8 | Low_________ Low________. Moderate.
50-85 15-50 NP NP 6.0-20 0.06-0.10 5.6-7.8 | Low_________ Low_________ Moderate.
65-80 40-60 NP NP 6.0-20 0.06-0.08 5.6-7.8 | Low_____._._. Low_________ Moderate.
95-100 90-100 25-35 2-8 0.6-2.0 0.18-0.23 4.5-5.5 | Low.________ Mode}l;ate to Modell;ate to
high. high.
95-100 80-100 35-40 10-20 <0.20 | 0.10-0.12 4.5-5.5 | Low_..___.__. High_________ High.
95-100 80-100 25-40 5-15 0.6-2.0 0.10-0.12 5.1-6.0 | Low_________ High_________ High.
90-100 70-90 30-40 12-18 0.6-2.0 0.19-0.21 4.5-5.5 | Low_________ Low____.____ High.
70-85 40-50 16-25 2-6 2.0-6.0 0.12-0.16 4.5-6.0 | Low_________ Low_________ Mggie}ll'ate to
igh.
60-70 30-40 16-25 2-6 2.0-6.0 0.10-0.14 4.5-6.0 | Low_________ Low_________ Mgderate to
igh.
95-100 90-100 25-30 5-8 0.6-2.0 0.20-0.23 4.5-6.0 | Low_________ Low_________ High.
95-100 80-95 20-30 4-8 0.6-2.0 0.18-0.23 4.5-5.5 | Low_________ High_________ High.
95-100 80-95 25-33 11-15 0.6-2.0 0.18-0.23 4.5-5.5 | Low_________ High_________ High.
95-100 85-95 50-60 35-40 <0.20 | 0.14-0.17 4.5-7.8 | High________. High_________ High.
95-100 85-100 34-45 11-18 0.2-0.6 0.19-0.21 4.5-6.5 | Moderate____. Moderate_____ Moderate.
95-100 90-100 41-56 12-30 | 0.06-0.2 0.15-0.18 4.5-5.5 | High_________ High_________ High.
90-100 70-80 30-45 11-15 | 0.2-0.6 0.16-0.18 4.5-5.5 | Moderate_____ High_________ High.
60-75 30-40 NP NP 2.0-6.0 0.10-0.14 4.5-5.5 OW _ .. High________. High.
65-80 5-35 NP NP 2.0-6.0 0.02-0.04 4.5-5.5 | Low_________ High_________ High.
95-100 85-100 34-45 11-18 0.2-0.6 0.19-0.21 4.5-7.3 | Moderate_____ Moderate_____ Moderate.
95-100 90-100 41-56 15-30 | 0.06-0.2 0.15-0.18 4.5-5.5 | High_________ High_________ High.
95-100 85-100 30-45 15-25 0.2-0.6 0.19-0.21 4.5-5.5 { Moderate_____ High________. High.
95-100 90-100 41-55 15-30 | 0.06-0.2 0.15-0.18 4.5-5.5 | High_________ High_________ High.
95-100 90-100 25-35 5-8 0.6-2.0 0.20-0.23 4.5-6.5 | Low._______. High_________ High.
30-55 25-50 20-30 2-6 >6.0 0.08-0.10 4.5-5.5 | Low_________ Low_________ High.
10-25 0-15 NP NP >6.0 0.01-0.05 4.5-5.5 | Low_________ Low_________ High.
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TABLE 5.—FEstimated soil properties

Depth to Depth Classification Percentage passing
seasonal from sieve !—
Soil series and high surface USDA texture
map symbols water (typical .
table profile) Unified AASHO No. 4 No. 10
(4.7 mm) (2.0 mm)
Feet Inches
Grenada: GrA, GrB, GrB3, 114-2 0-7 | Siltloam._________. ML or ML-CL A4 100 100
GrC8. 7-25 | Heavy silt loam___.. ML or CL A-4 or A-6 100 100
25-50 | Silt loam (fragipan)..| ML or CL A—-4 or A-6 100 100
50-67 | Silt loam___________ ML or CL A-4 or A-6 100 100
Gullied land: Gu._..--_____
Too variable to estimateé.
Henry: Hn_o_ ... 0-14 0-8 | Siltloam.___________ ML A-4 100 100
8-18 | Siltloam.__________._ ML or ML-CL A4 100 100
18-26 | Silt loam (fragipan)_.| ML or ML-CL A-4 100 100
26-48 | Silty clay loam CL or ML A-4 or A-6 100 100
(fragipan).
48-70 | Silt loam (fragipan)..| ML or CL A-4 or A-6 100 100
Lindside_ - _____ ... - 21142 0-60 | Silty clay loam____._ ML or CL A-6 or A4 100 100
Mapped only with New-
ark soils.
Loring: LoB, LoC, LoC3, 2-3 0-12 | Siltloam___________ ML or CL A4 100 100
LoD, LoD3. 12-34 | Heavy silt loam___._ ML or CL A-4 or A-6 100 100
34~46 | Silt loam (fragipan)..| ML or CL A-4 or A-6 100 100
46-60 | Silt loam__________. ML or CL A-4 or A-6 100 100
Memphis:  MmB, MmC, MmD, >4 0-12 | Silt loam_________._ ML or ML-CL A4 100 100
MmE, MpC8, MpE3. 12-24 | Silty clay loam______ CL A-Tor A-6 100 100
24-60 | Heavy silt loam_____ ML or ML-CL A4 100 100
Molena: MsB______ ... >4 0-28 | Loamy finesand..___ SM or ML A-4 100 100
28-60 | Loamy sand_ . ____.. SM or SM-SP A-3 or A-4 100 100
*Newark: Nd________.____. 1114 0-60 | Silty clay loam______ ML or CL A-6 or A4 100 100
For Lindside part, see
Lindside series.
*Nolin: No, Nr____________ >3 0-108 Silty clay loam___.__.| ML or CL A-6 100 100
For Robinsonville part of )
Nr, see Robinsonville
series.
Okaw: OCo ool 0-1% 0-13 | Siltloam.________.. ML or CL A4 100 100
13-18 | Heavy silt loam___._ ML or CL, A-6 or A-4 100 100
18-62 | Silty clay to clay_...| CH or CL AT 100 100
Robinsonville_____________.. >3 0-17 | Silt loam__________._ ML or CL A-4 100 95-100
Mapped only with Nolin 17-38 | Finesandy loam._____ SM or ML A-4 100 95-100
soils. 38-60 | Sandy loam________._ SM A-2 or A4 100 95-100
Rosebloom: Ro_______._.__ 20-14 0-52 | Heavy silt loam___.. CL or ML-CL A-4 or A-6 100 100
52-72 | Heavy silty clay CL A-6 100 100
loam.
*Saffell: SaC, SFE______._ ... >5 0-16 | Gravelly fine sandy | SM A-4 or A-2 70-80 65-75
For Flomaton part of SFE, loam.
see Flomaton series. 16-52 Grlavelly sandy clay | SC A-2 or A-4 65-90 60-85
oam.
52-66 | Very gravelly sandy | GM or GW A-1 or A-2 25-45 20-40
loam.
Sharkey: Sh_________._._.. 20-14 0-65 | Silty clay._.__.._.._ CH, MH, or CL. | A-7 100 100
Swamp: Sw.
Too variable to estimate.
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stgnificant in engineering—Continued

Percentage passing Corrosivity
sieve '—Continued Available
Liquid Plasticity Permea- moisture Reaction Shrink-swell
limit index bility capacity potential
No. 40 No. 200 Uncoated Concrete
(0.42 mm) | (0.074 mm) steel
Inches per Inches per
hour inch of soil pH
95-100 85-100 20-30 1-5 0.6-2.0 0.18-0.23 4.5-5.5 | Low_._______. Low___._.__. Moderate.
90-100 85-100 25-40 5-15 0.6-2.0 }0.183-0.23 4.5-5.5 | Low_____.___ Moderate_____ High.
90-100 85-100 25-40 5-20 <0.20 | 0.10-0.12 4.5-5.5 | Low._________ Moderate..__. High.
90-100 70-96 20-30 5-20 0.2-0.6 0.10-0.12 4.5-5.5 | Low.._______ Moderate____. High.
95-100 85-100 20-25 1-5 0.6-2.0 0.18-0.23 4.5-5.56 | Low_____.___ Moderate_____ High.
95-100 85-100 20-30 2-6 0.6-2.0 0.19-0.21 4.5-5.5 | Low..__.___. Moderate. ____ High.
95-100 85-100 20-30 2-6 <0.2 0.10-0.12 4.5-5.5 | Low_____..__ Moderate_____ High.

- 95-100 85-100 25-35 5-15 <0.2 0.10-0.12 4.5-5.5 | Low._ . __.____ igh_o_..__.__ High.
95-100 85-100 25-35 5-15 <0.2 0.10-0.12 4.5-6.0 | Low______.__ High_________ High to low.
95-100 90-100 30-40 5-15 0.6-2.0 0.19-0.21 6.1-6.5 | Moderate_____ Moderate_____ Moderate.
95-100 90-100 20-30 1-5 0.6-2.0 0.18-0.23 4.5-5.5 | Low.___._._. Low_______.. Moderate.
95-100 90-100 25-40 5-15 0.6-2.0 0.19-0.21 4.5-5.58 | Low________.. Moderate_____ High.
95-100 90-100 20-30 5-15 0.2-0.6 0.10-0.14 4.5-5.5 | Low.___._____ Moderate. .__. High.
95-100 90-100 20-30 5-20 0.2-0.6 0.10-0.14 4.5-5.5 | Low._.______ Moderate..... High.

100 90-100 25-30 4-8 0.6-2.0 0.18-0.23 4.5-5.5 | Low________. Low________. Moderate.

100 90-100 35-47 20-30 0.6-2.0 0.16-0.19 4.5-5.5 | Low_______._ Moderate_____ High.

100 90-100 30-40 6-10 0.6-2.0 0.18-0.23 4.5-5.56 | Low.._____._ Low_____.._. Moderate.
85-95 40-60 NP NP 6.0-20 0.06-0.08 5.1-6.0 | Low.__._..__ Low._________ High.
50-70 5-15 NP NP 6.0-20 0.04-0.06 5.1-6.0 | Low...______ Low___.______ High.
95-100 90-100 30-40 5-15 0.6-2.0 0.19-0.21 5.6-7.8 | Moderate____._ Moderate_____ Low.
95-100 90-100 30-40 11-20 0.6-2.0 0.19-0.21 5.6-7.3 | Moderate_._._. Moderate__.___ Mi)derate to

ow.
95-100 80-95 20-30 5-10 0.6-2.0 0.18-0.23 4.5-5.5 { Low_.________ High________. High.
95-100 80-95 25-35 5-15 0.2-0.6 0.16-0.19 4.5-5.0 | Moderate___.._ High_____.__.__ High.
95-100 80-95 41-60 20-30 <0.06 | 0.14-0.17 4.5-6.0 | High__._______ High__.______ High.
90-100 85-100 20-35 4-8 0.6-2.0 0.18-0.23 6.1-8.4 | Low._______. Low____.____ Low.
85-95 35-55 NP NP 2.0-6.0 0.15-0.20 6.1-8.4 | Low_________ Low__._.____. Low.
85-95 30-50 NP NP 2.0-6.0 0.08-0.10 6.1-8.4 | Low__._______ Low._____.___ Low.
85-100 85-95 20-35 5-15 | 0.60-2.0 0.18-0.23 4.5-71.3 | Low________. High_._______ M}c;gie}xl'ate to
igh.
85-100 85-95 30-40 15-25 { 0.06-0.2 0.16-0.19 5.1-5.5 | Moderate____. High__.______ Moderate to
high.
60-70 30-50 20-30 0-5 2.0-6.0 0.08-0.11 4.5-5.5 | Low._________ Low_____.___ High.
50-80 30-50 20-30 5-10 0.6-6.0 0.05-0.08 4.5-5.56 | Low_._______ Low. _.______ High.
20-40 10-25 NP NP >6.0 0.03-0.08 4.5-5.5 | Low_________ Low________. High.
100 95-100 41-70 20-38 <0.06 | 0.18-0.20 5.6-7.3 | High_________| High__.______ Low.
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TABLE 5.-—Estimated soil properties

Depth to Depth Classification Percentage passing
seasonal from sieve 1—
Soil series and high surface USDA texture
map symbols water (typical
table profile) Unified AASHO No. 4 No. 10
(4.7 mm) (2.0 mm)
Feet Inches
Vicksburg: Vb__.__.____.____ >3 0-48 | Silt loam________._. ML A-4 100 100
48-60 | Loam______________ ML A4 100 100
Waverly: Wa_.___._.______ 20-14 0-70 | Siltloam____.______ ML or CL A-4 100 100
Wheeling: WhA, WhB, WhC_._ >4 0-13 | Siltloam.__________ ML or CL A-4 - 100 95-100
13-28 | Silty clay loam______ CL A-4 or A-6 100 95-100
28-36 | Clay loam____._____ ML or CL A-4 or A-6 100 95-100
36-70 | Sandy loam_________ SM or ML A-2 or A4 100 95-100

L Coarse fraction greater than 3 inches not shown. Only the Flomaton, Saffell, and the lower horizons of Brandon soils have fragments
coarser than 8 inches and these fragments generally make up less than 3 percent of the volume.

tem (20, 27), used by the Soil Conservation Service,
Department of Defense, and other agencies, and the
AASHO system, adopted by the American Association
of State Highway Officials (2, 20).

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,
identified as GW, GP, GM, GC, SW, SP, SM, and SC;
six classes of fine-grained soils, identified as ML, CL,
OL, MH, CH, and OH ; and one class of highly organic
soils, identified as Pt. Soils on the borderline between
two classes 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
to 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 further
breakdown, the A-1, A-2, and A-7 groups are di-
vided as follows: A-1-a, A-2-b, A-2-4, A-2-5,
A-2-6, A-2-7; and A-7-5 and A-7-6. As addi-
tional refinement, the engineering value of a soil mate-
rial can be indicated by a group index number. Group
indexes range from 0 for the best material to 20 or
more for the poorest. The estimated classification,
without group index numbers, is given in table 5 for
all soils mapped in the survey area.

Soil properties significant in engineering

Several estimated soil properties significant in engi-
neering are shown in table 5. These estimates are
made for typical soil profiles, by layers sufficiently dif-

ferent to have different significance for soil engineer-
ing. 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. Most soils in this sur-
vey area are deep enough over bedrock so that it does
not affect their use (10, 15). Following are explana-
tions of some of the columns in table 5.

Depth to seasonal high water table is the 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 table 5 in the standard
terms used by the Department of Agriculture. These
terms take into account the relative percentages of
sand, silt, and clay in soil material that is less than 2
millimeters in diameter. “Loam,” for example, is soil
material that contains 7 to 27 percent clay, 28 to 50
percent silt, and less than 52 percent sand. If the soil
contains gravel or other particles coarser than sand,
an appropriate modifier is added, as for example,
“gravelly loamy sand.” “Sand,” “silt,” “clay,” and
some of the other terms used in USDA textural classi-
fication are defined in the Glossary at the back of this
survey.

Liquid limit and plasticity index indicate the effect
of water on the strength and consistence of soil mate-
rial. As the moisture content of a clayey soil is in-
creased 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 plastic
to a liquid state, The plastic limit is the moisture con-
tent at which the soil material changes from the semi-
solid to the plastic state; and the liquid limit, from a
plastic to a liquid state. The plasticity index is the nu-
merical difference between the liquid limit and the
plastic limit. It indicates the range of moisture con-
tent within which the soil material is plastic.

Permeability is that quality of a soil that enables it
to transmit water or air. It is estimated on the basis
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significant in engineering—Continued

Percentage passing Corrosivity
sieve !—Continued Available
Liquid Plasticity Permea- moisture Reaction Shrink-swell
limit index bhility capacity potential
No. 40 No. 200 Uncoated Concrete
(0.42 mm) | (0.074 mm) steel
Inches per Inches per
hour inch of soil
95-100 85-100 30-35 5-7 0.6-2.0 0.18-0.23 4.5-5.0 | Low_________ Low to Moderate to
moderate. high.
85-95 60-75 30-35 5-7 0.6-2.0 0.15-0.20 4.5-5.0 | Low_________ Low to Moderate to
moderate. high.
95-100 85-100 20-35 5-10 0.6-2.0 0.18-0.23 4.5-7.8 | Low._________ High_____.___ Mggie}xl'ate to
igh.
95-100 75-90 20-30 5-10 0.6-2.0 0.18-0.23 5.1-5.5 | Low________. Low_____._._ Moderate.
95-100 80-95 25-35 10-20 0.6-2.0 | 0.18-0.23 5.1-5.5 | Low_________ Low.____.___.. High.
90-100 70-80 20-30 5-15 0.6-2.0 |.__________ 5.1-5.5 | Low_________ Low________. High.
85-95 30-65 NP NP 2.0-6.0 | 0.10-0.14 5.1-5.5 | Low_________ Low________. High.

2 Subject to flooding.
3 NP means nonplastic.

of those soil characteristics observed in the field, par-
ticularly structure and texture. The estimates in table
5 do not take into account lateral seepage or such
transient soil features as plowpans and surface crusts.

Available moisture capacity is the ability of soils to
hold water for use by most plants. It is commonly de-
fined 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 is 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 and swells when it gets wet.
Extent of shrinking and swelling is influenced by the
amount and kind 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
structures built in, on, or with material that has this
rating.

Corrosivity, as used in table 5, pertains to potential
soil-induced chemical action that dissolves or weakens
uncoated steel or concrete. Rate of corrosion of un-
coated steel is related to such soil properties as drain-
age, texture, total acidity, and electrical conductivity
of the soil material. Ratings of soils for corrosivity
for concrete are based mainly on soil texture and acid-
ity. Installations that interest soil boundaries or soil
horizons are more susceptible to corrosion than instal-
lations entirely in one kind of soil or in one soil hori-
zon. A corrosivity rating of low means that there is a
low probability of soil-induced corrosion damage. A
rating of high means that there is a high probability
of damage and that protective measures for steel and
more resistant concrete should be used to avoid or
minimize damage.

Interpretations of engineering
properties of the soils

The estimated interpretations in table 6 are based
on the engineering properties of soils shown in table
5, on test data for soils in this survey area and nearby
or adjoining areas, and on the experience of engineers
and soil scientists with the soils of Ballard and Mec-
Cracken Counties. In table 6, ratings are used to sum-
marize limitation or suitability of the soils for all
listed purposes other than for ponds and reservoirs,
embankments, drainage of cropland and pasture, irri-
gation, and terraces and diversions. For these particu-
lar uses, table 6 lists those soil features not to be over-
looked in planning, installation, and maintenance.

Soil limitations are indicated by the ratings slight,
moderate, and severe. Slight means that soil proper-
ties are generally favorable for the rated use, or, in
other words, limitations are minor and easily over-
come, Moderate means that some soil properties are
unfavorable but can be overcome or modified by spe-
cial planning and design. Severe means that soil prop-
erties are so unfavorable and so difficult to correct or
overcome as to require major soil reclamation, special
design, or intensive maintenance.

Soil suitability is rated by the terms good, fair, and
poor, which have meanings approximately parallel to
the terms slight, moderate, and severe.

Following are explanations of the columns in table

Septic tank absorption fields are subsurface systems
of tile or perforated pipe that distribute efluent from
a septic tank into natural soil. The soil material from
a depth of 18 to 72 inches is evaluated. The soil prop-
erties considered are those that affect both the con-
struction and operafion of the system and the absorp-
tion of effluent. Permeability, depth to the water table
or to rock, and susceptibility to flooding are properties
that affect absorption. Slope affects difficulty of layout
and construction and also the risk of soil erosion, lat-
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TABLE 6.-—Interpretations of

[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.

Soil series and map symbols

Degree and kind of limitation for—

Septic tank Sewage Shallow Dwellings Sanitary Loeal roads
absorption lagoons excavations without landfill ! and streets
fields basement

Alligator: Ag- . ... Severe: very | Severe: sea- | Severe: Severe: Severe: Severe:
slow per- sonal high poorly poorly poorly poorly
meability; water table; drained; drained; drained; drained;
seasonal flooding. flooding; seasonal flooding; flooding;
high water poor work- high water poor work- high shrink-
table; ability; sea- table; ability. swell
flooding. sonal high flooding; potential.

water table. poor work-
ability.

Alluvial land: Aw.

Too variable to rate.

Arkabutla: Ay _ ... ... Severe: sea- | Severe: sea- | Severe: sea- | Severe: sea- | Severe: Severe:
sonal high sonal high sonal high sonal high flooding; flooding.
water table; water table; water table; water table; seagonal
flooding. flooding. flooding. flooding. high water

table.
*Brandon: BdD, BdE, BrD3, BsF________ Severe: Severe: Severe: Severe: Severe: Severe:
For Memphis part of BsF, see slope. slope. slope; very slope. moderately slope,
MpE3 in the Memphis series. gravelly rapid per-
below a meability
depth of 3 below a
feet. depth of 3
feet; slope.?

Bruno: Bu- oo . Severe: Severe: Severe: Severe: Severe: Severe:

flooding.? flooding; flooding; flooding. rapid per- flooding.
rapid per- sloughing. meability;
meability.? flooding.?

Calloway:®* CaA, CaB__ . . __._____. Severe: sea- | Severe: sea- | Severe: sea- | Severe: sea- | Moderate: Moderate:
sonal high sonal high sonal high sonal high somewhat somewhat
water table; water table. water table. water table. poorly poorly
slow per- drained. drained;
meability. piping

hazard.

Caseilla: Ceoooommom e Severe: Severe: Severe: Severe: Severe: Severe:
flooding. flooding. flooding. flooding. flooding; flooding.

seasonal
high water
table.

Chavies:® ChA_ ... Slight ®_______ Severe: Slight________ Slight________ Severe: Slight________

moderately moderately
rapid per- rapid per-
meability.? meability;
seasonal
high water
table.?
Collins.- -~ e Severe: Severe: sea- | Severe: sea- | Severe: Severe: Severe:
Mapped only with Falaya soils. flooding; sonal high sonal high flooding; flooding; flooding.
seasonal water table; water table; seasonal seasonal
high water flooding. flooding. high water high water
table. table. table.

Colp:? CpA, CpCooo oo Severe: sea- | Slight..______ Severe: Severe: sea- | Severe: poor | Moderate:
sonal high somewhat sonal high workability. high shrink-
water table; poorly water table; swell po-
slow per- drained. high shrink- tential be-
meability. swell po- low a depth

tential. of 18 inches.

See footnotes at end of table,
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Because soils may have different properties and limitations, it is necessary to refer to other series as indicated in the first column]

563=423 O -76 -5

Suitability as source of— Soil features affecting—
Sand Pond Embankments Drainage of Terraces
Road fill and gravel Topsoil reservoir areas and dikes cropland and Irrigation and diversions
pasture

Poor: poorly | Unsuited_____ Poor: poor Limited to Fair to poor Flooding; sea- Slow intake rate;| Nearly level;
drained; work- dug ponds; slope stability sonal high frequent poor work-
poor work- ability; nearly and compac- water table; flooding. ability; flood-
ability; high poorly level. tion charac- slow perme- ing.
shrink-swell drained. teristics. ability.
potential.

Fair: some- | Unsuited.____ Good to fair_ _| Moderate per-| Fair stability__._| Flooding; sea- Flooding; sea- Nearly level;
what poorly meability. sonal high sonal high flooding.
drained; water table. water table.
fair sta-
bility.

Fair: slope; | Fair for Poor: slope_.| Moderately Fair stability__._| Well drained____| Slope.__.__._.___ Slope of more
fair sta- gravel below rapid per- than 8 per-
bility. a depth of meability cent.

2 to 4 feet. in sub-
stratum;
slope.

Good__.___.___ Fair for sand; | Poor: sandy | Rapid perme- | Seepage; piping | Excessively Very low avail- | Nearly level;
unsuited for texture. ability. hazard; diffi- drained; able moisture flooding.
gravel. cult to vege- flooding. capacity;

tate. rapid intake
rate; flooding.

Fair: some- | Poor: no Good_.______| Seasonal high | Piping hazard; Slow perme- Slow perme- Seepage; ter-
what poorly sand or water table. fair stability. ability; sea- ability; sea- races gener-
drained; gravel sonal high sonal high ally not
fair above a water table. water table. needed.
stability. depth of 4

feet.*

Fair: fair Unsuited . ____ Good________ Moderate Fair stability___ | Well drained; Subject to Nearly level;
stability. perme- flooding. flooding. flooding.

ability.

Good.________ Fair for sand; | Good..______ Moderately Piping hazard___| Well drained.____| Moderately Nearly level.
unsuited rapid per- rapid perme-
for gravel. meability. ability.

Fair: fair Unsuited. ____ Good________ Pervious Poor stability; Features gener- | Flooding_______ Nearly level;

stability. substrata. piping hazard. ally favorable. flooding.

Poor: high Unsuited_ ____ Fair: as Features Fair stability; Suitable outlets | Slow perme- Seepage; short
shrink-swell much as 18 generally high shrink- are limited; ability. slopes.
potential inches of favorable. swell po- slow perme-
below a good tential below ability.
depth of 18 material. a depth of 18
inches. inches.
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TABLE 6.—Interpretations of

Degree and kind of limitation for—
Soil series and map symbols
Septie tank Sewage Shallow Dwellings Sanitary Local roads
absorption lagoons excavations without landfill ! and streets
fields basement

Dubbs, clayey subsoil variant:® Db_____ Severe: slow Moderate: Moderate: Moderate: Severe: sea- | Moderate:
permea- fair work- seasonal moderate sonal high fair work-
ability. ability; high water to high water table. ability;

permeable table; poor shrink-swell moderate

substratum. workability. potential. to high
shrink-swell
potential.

Dundee, clayey subsoil variant:* Du..__| Severe: slow | Severe: sea- | Severe: sea- | Severe: sea- | Severe: sea- | Severe: high-
perme- sonal high sonal high sonal high sonal high shrink-swell
ability; sea- water table. water table; water table; water table. potential.
sonal high poor work- high shrink-
water table. ability. swell po-

tential.
*Palaya: Feo._ ... Severe: sea- | Severe: sea- | Severe: sea- | Severe: sea- | Severe: sea- [ Moderate:
For the Collins part, see Collins sonal high sonal high sonal high sonal high sonal high somewhat
series. water table; water table; water table; water table; water table; poorly
flooding. flooding. flooding. flooding. flooding. drained.

Flomaton_ _ _______ . Severe: Severe: Severe: very | Severe: Severe: very | Severe:

Mapped only with Saffell soils. slope. rapid per- gravelly; slope. gravelly; slope.
meability; slope. slope.!
slope.

Grenada:®* GrA, GrB, GrB3, GrC3._____ Severe: sea- | Severe: sea- | Severe: sea- | Moderate: Moderate: Moderate:
sonal high sonal high sonal high seasonal moderately fair stability.
water table; water table; water table. high water well
slow perme- slope in table. drained;
ability. some seasonal

places. high water
table.

Gullied land: Gu.

Severe limitations for most uses.
Henry:® Hnoooooo - Severe: sea- | Severe: sea- | Severe: sea- | Severe: sea- | Severe: sea- | Severe:
sonal high sonal high sonal high sonal high sonal high poorly
" water table; water table. water table. water table. water table, drained.
slow per-
meability.
Lindside _ . __ - Severe: Severe: sea- | Severe: sea- | Severe: Severe: Severe:
Mapped only with Newark soils. flooding; sonal high sonal high flooding; flooding; flooding.
seasonal water table; water table; seasonal seasonal
high water flooding. flooding. high water high water
table. table. table.

Loring: LoB, LoC, LoC3, LoD, LoD3____. Severe: sea- | Moderate to | Moderate to Moderate to | Moderate: Moderate to
sonal high severe: severe: severe: fair severe:
water table; slope in seasonal seasonal stability; fair
slope in some areas. high water high water slope in stability;
some areas; table; slope table; slope some areas. slope in
moderately in some in some some areas.
slow perme- areas. areas.
ability.

Memphis: )

MmB . e Slight_____._.. Moderate: Slight________ Moderate: Moderate: Moderate:
moderate fair fair work- fair
perme- stability. ability; stability.
ability. fair traffic-

ability.

See footnotes at end of table,
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Suitability as source of— Soil features affecting—
Sand Pond Embankments Drainage of Terraces
Road fill and gravel Topsoil Teservoir areas and dikes cropland and Irrigation and diversions
pasture

Fair: fair Poor: Fair: Fair Seepage; sand | Medium shrink- | Well drained.___| Slow perme- Nearly level.
workability; limited workability, at a depth swell po- ability.
moderate amount of of about 4 tential.
to high sand in feet.
shrink-swell some areas
potential. below a

depth of
about 52
inches.

Fair: fair Unsuited. . ___ Fair: fair Seasonal high | Poor work- Slow perme- Seasonal high Nearly level.
workability; workability. water table. ability. ability. water table;
high shrink- slow perme-
swell po- ability.
tential.

Fair: some- | Unsuited____. Good...___..| Pervious sub- | Poor stability; Features gener- | Flooding; sea- Nearly level;
what poorly strata. piping ally favorable. sonal high flooding.
drained. hazard. water table.

Poor: slope. | Fair for Poor: high Very pervious | Fair stability; Excessively Very low avail- | Difficult to

gravel; poor gravel con- material. seepage. drained. able mois- vegetate.
for sand. tent; slope. ture capacity.

Fair: fair Fair: no Good to fair Features Fair stability_ _ .| Slow perme- Slow perme- Features gener-
stability. sand or where not generally ability. ability. ally favorable.

gravel severely favorable.
above eroded.

a depth of

4 feet.*

Poor: poorly | Unsuited. ____ Poor: poorly | Seasonal high | Piping hazard___| Slow perme- Slow perme- Nearly level;
drained. drained. water table. ability; suit- ability; sea- seasonal high

able outlets sonal high water table.
are limited. water table.

Fair: fair Unsuited. ___. Fair: fair Moderate Fair stability____| Features gener- | Flooding._____. Nearly level;
stability. workability. perme- ally favorable. flooding.

ability.

Fair: fair Fair: no Fair to poor: | Gravelly or Fair stability; Moderately well | Slope in some Slope in some
stability; sand or slope in sandy sub- piping drained; slope; areas. areas.
slope in gravel some areas. stratum at hazard. moderately
some areas. above a a depth of slow perme-

depth of 4 4 to 25 ability.
feet. feet.

Fair: fair Fair: no Fair: about | Pervious sub- | Fair stability; Well drained.___| Features gener- | Features gener-
stability. sand or 12 inches stratum at piping ally favor- ally favor-

gravel of good a depth of hazard. able. able.
above a material. 4 to 25

depth of 4 feet.

feet.
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TABLE 6.—Interpretations of

Degree and kind of limitation for-—
Soil series and map symbols
Septic tank Sewage Shallow Dwellings Sanitary Loecal roads
absorption lagoons excavations without landfill ! and streets
fields basement
MmC, MmD, MmE, MpC3, MpE3____| Moderate to | Severe: Moderate to | Moderate to | Moderate to | Moderate to
severe: slope. severe: severe: severe: severe:
slope. slope. slope. slope. fair
stability;
slope.
Molena:3 MsB__ .. .. Slight 2_______ Severe: Severe: Slight________ Severe: Slight________
rapid per- sandy; rapid per-
meability. sloughing. meability.2

*Newark: Nd .- _-. Severe: sea- | Severe: Severe: sea- | Severe: sea- | Severe: Severe:

For Lindside part, see Lindside sonal high flooding; sonal high sonal high flooding; flooding.
series. water table; seasonal water table; water table; seasonal
flooding. high water flooding. flooding. high water
table, table.

*Nolin: No, Nr_ oo emaeeeo Severe: Severe: Severe: Severe: Severe: Severe:

For Robinsonville part of Nr, see flooding. flooding. flooding. flooding. flooding. flooding.
Robinsonville series.

Okaw:®? OcC. - oo Severe: sea- | Slight________ Severe: sea- | Severe: sea- | Severe: sea- | Severe:
sonal high sonal high sonal high sonal high poorly
water table; water table; water table; water table; drained;
very slow poor work- high shrink- poor work- poor work-
perme- ability. swell po- ability. ability;
ability. tential. high shrink-

swell po-
tential.

Robinsonville____ ______________._____. Severe: Severe: Severe: Severe: Severe: Severe:

Mapped only with Nolin soils. flooding. flooding; flooding. flooding. flooding; flooding.
moderately moderately
rapid per- rapid per-
meability. meability.?

Rosebloom: RO- oo Severe: sea- | Severe: sea- | Severe: sea- | Severe: sea- | Severe: sea- | Severe: sea-
sonal high sonal high sonal high sonal high sonal high sonal high
water table; water table; water table; water table; water table; water table;
flooding; flooding. flooding. flooding. flooding. flooding.
slow per-
meability.

*Saffell:

S8C o o e Slight 2_______ Severe: Severe: very | Slight________ Severe: Slight________
rapid per- gravelly. rapid per-
meability,? meability.?
1] { Severe: Severe: Severe: Severe Severe: Severe
For Flomaton part, see Flomaton slope.? slope; rapid slope; very slope very slope
series. perme- gravelly. gravelly;
ability.2 slope.?

Sharkey: Sh_oeoo o . Severe: sea- | Severe: sea- | Severe: Severe: sea- | Severe: Severe:
sonal high sonal high poorly sonal high poorly poorly
water table; water table; drained; water table; drained; drained;
very slow flooding. seasonal poorly flooding; flooding;
perme- high water drained; poor work- high shrink-
ability. table; high shrink- ability. swell po-

flooding; swell po- tential.
poor work- tential.
ability,

See footnotes at end of table.
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Suitability as source of—

Soil features affecting—

Sand Pond Embankments Drainage of Terraces
Road fill and gravel Topsoil reservoir areas and dikes cropland and Irrigation and diversions
pasture

Fair: fair Fair: no Fair to poor: | Pervious sub- | Fair stability; Well drained____| Slope; erodibility.| Slope in some
stability; sand or about 12 stratum at piping areas.
slope. gravel inches of a depth of hazard.

above a good ma- 4 to 25 feet;
depth of 4 terial; slope slope.
feet. in some

areas.

Slight________ Good for Poor: sandy | Rapid perme- | Seepage; diffi- Somewhat Low available Nearly level.
sand; un- texture. ability. cult to vege- excessively moisture
suited for tate; piping drained. capacity;
gravel. hazard. rapid intake

rate,

Fair: fair Unsuited_____ Fair: silty Moderate per- | Fair stability.__| Seasonal high Flooding; sea- Nearly level;
stability; clay loam meability. water table; sonal high flooding.
somewhat texture. flooding. water table.
poorly
drained.

Fair: fair Unsuited_____ Fair: silty Moderate Moderate Well drained; Features gener- | Nearly level;
stability, clay loam perme-~ shrink-swell flooding. ally favorable. flooding.

texture. ability, potential;
fair stability.

Poor: poor Unsuited. ____ Poor: poorly | Limited to Poor work- Seasonal high Seasonal high Nearly level.
workability; drained; excavated ability; high water table; water table;
high shrink- clayey sub- ponds; shrink-swell very slow very slow
swell po- soil below nearly potential. permeability. permeability.
tential. a depth of level.

about 18
inches.

Good to fair: | Fair for sand; | Good___.____ | Moderately Fair stability; Well drained; Moderately Nearly level;
fair unsuited for rapid per- piping flooding. rapid perme- flooding.
stability. gravel. meability. hazard. ability.

Poor: poor Unsuited_ ____ Poor: poorly | Limited to Poor work- Seasonal high Slow perme- Nearly level;
workability; drained. excavated ability. water table; ability; sea- seasonal high
poorly ponds; slow perme- sonal high water table.
drained. nearly level. ability; water table.

flooding.

Good__.___.. Good for Poor: high Very pervious | Fair stability___| Well drained.___j Low available Difficult to
gravel; poor content of gravelly moisture vegetate.
for sand. gravel. material. capacity;

rapid perme-
ability.

Poor: slope..| Good for Poor: high Very pervious | Fair stability; Well drained.___| Low available Difficult to
gravel; content of material; seepage. moisture vegetate.
some areas gravel; slope. capacity;
on lower slope. rapid perme-
slopes have ability.
sand.

Poor: poorly | Unsuited__.__ Poor: clayey | Limited to Very slow per- Seasonal high Poor work-
drained; texture; dug ponds; | Slope; fair meability; water table; ability; nearly
poor work- poorly nearly level. stability; poor flooding; sea- slow perme- level; flooding.
ability; drained. workability; sonal high ability.
high shrink- high shrink- water table.
swell po- swell po-
tential, tential.
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TABLE 6.—Interpretations of

Degree and kind of limitation for—
Soil series and map symbols
Septic tank Sewage Shallow Dwellings Sanitary Local roads
absorption lagoons excavations without landfill ? and streets
fields basement
Swamp: Sw.
Severe limitations for most uses.

Vicksburg: Vb.._ ... . _.__ Severe: Severe: Moderate: Moderate: Severe: Moderate:
some areas flooding; seasonal some areas seasonal some areas
are subject moderate high water are subject high water are subject
to flooding. perme- table; some to flooding. table; some to flooding.

ability. areas are areas are
subject to subject to
flooding. flooding.

Waverly: Wa. .o ... Severe: sea- | Severe: sea- | Severe: Severe: Severe: Severe:
sonal high sonal high poorly poorly poorly poorly
water table; water table; drained; drained; drained; drained;
flooding. flooding. seasonal flooding; flooding. flooding.

high water seasonal
table; high water
flooding. table.

Wheeling: WhA, WhB, WhC__.______. Slight to mod- | Moderate to Slight..______. Moderate: Moderate: Moderate:
erate: severe: slope. moderate slope.
slope.? slope; workability;

highly per- rapid per-

meable meability

substratum.? in sub-
stratum.?

1 Onsite studies of the underlying strata, water table, and hazards of pollution and drainage into ground water need to be made for landfills

deeper than 5 or 6 feet.

2 Pollution may be a hazard because of rapid permeability in the substratum.
3 Flood hazard not rated, but some areas of these soils are on stream terraces and are subject to occasional flooding.

eral seepage, and downslope flow of effluent. Large
rocks or boulders increase construction costs.

Sewage lagoons are shallow ponds constructed to
hold sewage within a depth of 2 to 5 feet long enough
for bacteria to decompose the solids. A lagoon has a
nearly level floor and sides, or embankments, of com-
pacted soil material. The assumption is made that the
embankment is compacted to medium density and the
pond is protected from flooding. Soil properties that
affect the pond floor and the embankment are consid-
ered. Those that affect the pond floor are permeability,
organic matter, and slope, and if the floor needs to be
leveled, depth to bedrock becomes important. The soil
properties that affect the embankment are the engi-
neering properties of the embankment material, as in-
terpreted 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.

Shallow excavations are those that require digging
or trenching to a depth of less than 6 feet, such as ex-
cavations for pipelines, sewer lines, phone and power
transmission lines, basements, open ditches, and ceme-
teries. Desirable soil properties are good workability,
moderate resistance to sloughing, gentle slopes, ab-
sence of rock outcrops or big stones, and freedom
from flooding or a high water table.

Dwellings, as rated in table 6, are no more than

three stories high and are supported by foundation
footings placed in undisturbed soil. The rating of a
soil for dwellings is related to its capacity to support
load and resist settlement under load and to its ease of
excavation. Soil properties that affect capacity to sup-
port load are wetness, susceptibility to flooding, den-
sity, plasticity, texture, and shrink-swell potential.
Those that affect excavation are wetness, slope, depth
to bedrock, and content of stones and rocks.

Sanitary landfill is a method of disposing of refuse
in dug trenches. The waste is spread in thin layers,
compacted, and covered with soil throughout the dis-
posal period. Landfill areas are subject to heavy vehic-
ular traffic. Some soil properties that affect suitability
for landfill are ease of excavation, hazard of polluting
ground water, and trafficability. The best soils have
moderately slow permeability, withstand heavy traffic,
and are friable and easy to excavate. Unless otherwise
stated the ratings in table 6 apply only to a depth of
about 6 feet, and therefore limitation ratings of slight
or moderate may not be valid if trenches are to be
much deeper than that. For some soils, reliable predic-
tions can be made to a depth of 10 to 15 feet; never-
theless every site should be investigated before it is
selected.

Local roads and streets, as rated in table 6, have an
all-weather surface expected to carry automobile traf-
fic all year. They have a subgrade of underlying soil
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engineering properties of the soils—Continued

Suitability as source of— Soil features affecting—
Sand Pond Embankments Drainage of Terraces
Road fill and gravel Topsoil reservoir areas and dikes cropland and Irrigation and diversions
pasture

Fair: fair Unsuited . ____ Good______._| Hazard of Piping hazard; Well drained; Some areas are | Nearly level;
stability. seepage; poor stability. flooding. subject to flooding.

moderate flooding.
permea-

bility in

substratum

in places.

Poor: poor Unsuited. .. _. Poor: poorly | Rapid per- Piping hazard; Seasonal high Flooding; sea- Nearly level;
stahility; drained. meability poor suita- water table; sonal high seasonal high
poorly in sub- ability. flooding. water table. water table
drained. stratum in flooding.

some places.

Fair: (fair Unsuited for Fair: about | Hazard of Piping hazard; Well drained.___| Moderate per- Slope.
stability. gravel; fair 13 inches seepage; difficult to meability.

for sand of good rapid per- vegetate.
below a material. meability

depth of 4 in sub-

feet. stratum.

¢ Coastal plain materials, which are mostly gravelly, are overlain by 5 to 30 feet of loess on uplands at an elevation of more than 400 feet.
Small areas of soils on stream terraces and on uplands at an elevation of less than 400 feet have some gravelly or sandy material.
8 Flood hazard not rated, but these soils are on stream terraces and some areas are subject to occasional flooding.

material; a base consisting of gravel, crushed rock, or
soil material stabilized with lime or cement; and a flex-
ible or rigid surface, commonly asphalt or concrete.
These roads are graded to shed water and have ordi-
nary provisions for drainage. They are built mainly
from soil at hand, and most cuts and fills are less than
6 feet deep.

Soil properties that most affect design and construc-
tion of roads and streets are load-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-support-
ing capacity. Wetness and flooding affect stability of
the material. Slope, depth to hard rock, content of
stones and rocks, and wetness affect ease of excava-
tion and amount of cut and fill needed to reach an
even grade.

Road fill is soil material used in embankments for
roads. The suitability ratings reflect (1) the predicted
performance of the soil after it has been placed in an
embankment that has been properly compacted and
provided with adequate drainage and (2) the relative
ease of excavating the material at borrow areas.

Sand and gravel are used in great quantities in
many kinds of construction. The ratings in table 6
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 within a depth of 6 feet. The ratings
do not take into account thickness of overburden, loca-
tion of the water table, or other factors that affect
mining of the materials, and neither do they indicate
quality of the deposit. Soils that have little or no sand
or gravel are rated as unsuited.

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 when preparing a seedbed; natu-
ral fertility of the material, or the response of plants
when fertilizer is applied; and absence of substances
toxic to plants. Texture of the soil material and its
content of stone fragments are characteristics that af-
fect suitability, but also considered in the ratings is
damage that will result at the area from which topsoil
is taken.

Pond reservoir areas hold water behind a dam or
embankment. Soils suitable for pond reservior areas
have low seepage, which is related to their permeabil-
ity and depth to fractured or permeable bedrock or
other permeable material.

Embankments and dikes require soil material resist-
ant to seepage and piping and of favorable stability,
shrink-swell potential, shear strength, and compacti-
bility. Presence of stones or organic material in a soil
are among the factors that are unfavorable.
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Drainage of cropland 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 outlets 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; accu-
mulation of salts and alkali; depth of root zone; rate
of water intake at the surface; permeability of soil
layers below the surface layer and in fragipans or
other layers that restrict movement of water; amount
of water held available to plants; and need for drain-
age, or depth to water table or bedrock.

Terraces and diversions are embankments, or
ridges, constructed across the slope to intercept runoff
and seepage so that it soaks into the soil or flows
slowly to a prepared outlet. Features that affect suita-
bility of a soil for terraces are uniformity and steep-
ness of slope; depth to bedrock or other unfavorable
material; presence of stones; permeability; and resist-
ance to water erosion, soil slipping, and soil blowing.
A soil suitable for these structures provides outlets for
runoff and is not difficult to vegetate.

Formation, Morphology, and
Classification of Soils

In this section the factors of soil formation and
their effect on the soils of Ballard and McCracken
Counties are discussed, the morphology of the soils is
described, the system of soil classification is explained,
and the soil series are placed in some of the higher
categories. Also, the results of some laboratory tests
on three representative soils are given.

Formation of Soils

The characteristics of the soil at any given point de-
pend on climate, the physical and chemical composi-
tion of parent material, relief, plant and animal life,
and time. Soil is formed by the interaction of these
five factors. The relative importance of each factor
differs from one area to another. In some areas one
factor may dominate in the formation of soil charac-
teristics, and in other areas another factor may domi-
nate. Climate and plant and animal life are not likely
to vary much over an area the size of one to three con-
tiguous counties, but there may be many local differ-
ences in relief and parent material.

Because the interrelationships among the five fac-
tors are complex, the effects of any one factor are
hard to determine. Following is a brief discussion of
some of the ways in which each of these factors has
influenced soil formation in Ballard and McCracken
Counties.

Climate

The soils of Ballard and McCracken Counties
formed in a humid, temperate climate, which is char-

acteristic of the south-central part of the United
States. There is little variation in climate within the
survey area, and climate has been a uniform fac-
tor in soil formation. The slight variations in climate
that affect soil formation result from differences in re-
lief. As is typical of soils that formed in humid, tem-
perate climates, many of these soils, such as those of
the Henry and Calloway series, are strongly weath-
ered, highly leached, and acid. The high rainfall re-
sults in intense leaching and downward movement of
soluble and colloidal materials in the soil. Because the
soil is frozen for only short periods and to only a shal-
low depth, weathering and translocation of materials
continue almost without interruption.

Parent material

Several different kinds of parent material have been
identified in Ballard and McCracken Counties. These
are loess, alluvium, and gravelly and loamy Coastal
Plain deposits.

Loess, a windblown silty material, covers nearly all
the upland areas, Thickness of the loess averages
about 10 feet on gently sloping uplands and ranges
from little or none to more than 30 feet. Because the
loess is extensive and is the uppermost layer in which
soil forming processes are active, it is the most impor-
tant parent material on uplands. Most of the upland
soils, such as the Memphis, Loring, Grenada, Callo-
way, and Henry soils, formed in-loess that is 48 inches
or more thick. The Brandon soils formed in a thin
layer of loess and in the underlying Coastal Plain de-
posits.

Most of the alluvium and colluvium in which the
Vicksburg, Falaya, Collins, and Waverly soils on first
bottoms and the Calloway and Grenada soils on
stream terraces formed was washed from soils that
formed in loess. A small part of the alluvium is of
Coastal Plain origin.

The alluvium deposited by the Ohio, Tennessee, and
Mississippi Rivers is washed from many kinds of par-
ent material. The Nolin, Newark, and Lindside soils
formed in this alluvium, They are mostly medium acid
to neutral, loamy soils on first bottoms near the rivers.
The Wheeling, Dubbs, Dundee, and Chavies soils
formed on the terraces of these streams, They have a
mostly strongly acid or very strongly acid subsoil, but
some areas are flooded frequently enough that the sur-
face layer is medium acid to neutral. The Rosebloom
and Arkabutla soils are poorly drained and somewhat
poorly drained, loamy soils that formed in swales near
uplands. These soils receive deposits from the tribu-
tary branches and creeks as well as the river, and all
horizons are strongly acid or very strongly acid except
where the surface layer has been limed.

The Flomaton and Saffell soils on uplands formed in
gravelly and very gravelly deposits of Coastal Plain
origin. On terraces, these soils are believed to be
beaches of an ancient lake (10).

A fragipan tends to form in loamy parent material
that has a low content of carbonates or no carbonates
and a high content of silt or very fine sand. Because
loess is a silty, loamy material and is the parent mate-
rial of most upland soils, soils that have a fragipan
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are extensive in the two counties. The Calloway and
Grenada soils are examples., Much of the alluvium
along creeks is from loess, and most of the soils on
stream terraces along creeks have a fragipan.

Such soils as the Memphis, Henry, and Loring soils,
which formed in loess, have a higher base saturation
than the Flomaton and Saffell soils, which formed in
Coastal Plain deposits. This is at least partly because
the loess deposit is more recent. The percentage of
base saturation and other chemical data suggest that
the more poorly drained soils that formed in loess
have been subject to more severe weathering and
leaching than the better drained ones. Therefore, nat-
ural fertility varies not only with parent material but
also with the soil-forming factors of relief and time.

Relief

The relief of Ballard and McCracken Counties is
variable. Slopes range from nearly level to steep. The
maximum difference in elevation between the valleys
and the adjacent hilltops is about 150 feet in the
southern part of the survey area near Mayfield Creek.
In the relatively level interstream areas, dissection is
slight, and the difference in elevation between the in-
terstream areas and the alluvial valleys rarely exceeds
50 feet.

Relief affects soil characteristics mainly by influenc-
ing the amount of rainfall that runs off the surface
and the amount that enters and remains in the soil.
Less rainfall percolates through steeper soils because
much of the rainfall runs off; therefore, little leaching
and translocation of clay and colloidal material take
place in steep soils. The Flomaton series is an example
of soils that have mostly moderately steep or steep
slopes that slow the soil-forming processes.

The Memphis soils are examples of well-drained
soils that formed on gently sloping to sloping topogra-
phy. Some surface runoff occurs on these soils, but a
higher percentage of the rainfall enters the soil. Less
soil is lost through erosion, and the downward perco-
lation of water causes the soil-forming processes to be
active. The Grenada soils formed on nearly level to
sloping topography, so more rainfall enters these soils.
The reduced iron compounds and the soil-forming
processes cause the lower part of the solum to be gray
in color and to be brittle and slowly permeable to
water and air. Most Grenada soils, even those that are
nearly level to sloping, have a convex surface. Water
does not stand on these soils.

The Calloway and Henry soils are examples of
somewhat poorly drained and poorly drained soils that
are nearly level to gently sloping and have a concave
surface. Nearly all the rainfall enters these soils, and
in places there is some run-in water from adjoining
convex slopes. Because of the soil-forming processes,
as influenced by a fluctuating water table, the gray,
brittle, slowly permeable layers are nearer the surface
and are more restrictive to movement of air and water
in the Calloway and Henry soils than in the Grenada
soils.

The Waverly and Rosebloom series are examples of
poorly drained, nearly level soils on bottom lands
where the water table is at or near the surface for
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long periods. There are no restrictive layers in these
soils to prevent movement of air and water, but the
level relief and position on the landscape cause an ac-
cumulation of excess water, which in turn reduces the
iron compounds and makes the soil gray in color.

Relief modifies the effects of climate, even though
temperature and rainfall are about the same through-
out both counties. Runoff from sloping areas collects
on flat areas or in depressions, making the nearly level
soils wetter than the sloping soils. The amount of
solar radiation an area receives also is affected by
slope and aspect.

Plant and animal life

The native vegetation, like the climate, was fairly
uniform and is relatively unimportant in accounting
for differences among soils in Ballard and McCracken
Counties. The vegetation, however, has had a strong
influence on the common characteristics of the soils.

The soils in this survey area formed under a dense
forest of mixed hardwoods. Most of the soils have an
Ap horizon that has been mixed by plowing. Much of
the acreage of the Brandon and Saffell soils, however,
has not been plowed, so these soils have a dark-gray
or very dark grayish-brown A1l horizon, which indi-
cates an accumulation of organic matter, over a
brown, leached A2 horizon,

Not much is known of the fungi and microlife, al-
though they undoubtedly had a strong influence on soil
formation and development. The greatest activity of
earthworms and other small animals is in the upper-
most layers of the soil. Mixing of soil material by ro-
dents does not appear to have been of much impor-
tance in this survey area.

The complex of living organisms in the soil has been
changed as a result of the clearing of forests, the
cultivation of fields, the introduction of new species of
plants, and artificial drainage of wet areas. These ac-
tivities will affect the rate and direction of soil genesis
in the future. Some of the results of man’s effect on
soil genesis are now evident, but others may not be-
come apparent for many centuries.

Time

Time is required for soils to form, The soils in this
survey area range from very young to old. The age of
soils that formed in similar parent material and under
similar conditions is indicated by the degree of devel-
opment of the horizons. The soils in this survey -area
that formed in alluvium range from young to old. For
example, the Vicksburg soils are on flood plains and
are young soils that have weakly developed or no de-
veloped horizons. The Grenada soils, which formed in
similar parent material on stream terraces or uplands,
are older soils that have strongly developed horizons.

Morphology of Soils

Most of the soils in this survey area have strongly
developed horizons. The exceptions are some of the al-
luvial soils, such as the Vicksburg, Nolin, and Robin-
sonville soils, or soils that formed in very gravelly ma-
terial, such as the Flomaton and Saffell soils, all of
which have weakly developed horizons.
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The differentiation of horizons of the soils is the re-
sult of several soil-forming processes. The most impor-
tant of these are (1) accumulation of organic matter,
(2) leaching of carbonates and salts, (8) chemical
weathering of the primary minerals and parent mate-
rials into siliceous clay minerals, (4) translocation of
silicate clay minerals and probably some silt-size par-
ticles from one horizon to another, and (5) chemical
change and transfer of iron. One or more of these
processes has taken place in all the soils in the survey
area. The degree of activity of each process, however,
varies from soil to soil.

In all the soils, some organic matter has accumu-
lated to form an A1l horizon, but the Al horizon has
lost its identity in most places as a result of plowing
and cultivation and has become part of an Ap horizon.
In severely eroded areas, the original A horizon has
been lost or nearly all lost. The content of organic
matter accumulated ranges from low to medium, but
in most severely eroded soils the organic-matter con-
tent is very low.

Leaching of carbonates and salts has occurred in all
the soils, but it has been of little importance in hori-
zon differentiation. The effects have been indirect; the
leaching has permitted translocation of silicate miner-
als in most of the soils, and most are deeply leached of
carbonates and salts. This is reflected in the fact that
most of the soils are strongly acid or very strongly
acid.

The main result of the weathering of primary min-
erals to silicate minerals, largely by the process of hy-
drolysis, is the production of clays that have a mixed
mineralogy. In the Memphis, Loring, Grenada, Callo-
way, and Henry soils, fairly large amounts of mont-
morillonite, illite, vermiculite, kaolinite, and quartz
are in the coarse clay fraction (2.0 to 0.20 mm.) of
the A and B horizons. Montmorillonite is the predomi-
nant mineral in the medium and fine clay of all the
soils that formed in loess and is most abundant in the
poorly’ drained soils. Vermiculite is more abundant in
the poorly drained soils than in the well-drained soils,
and distribution of illite is generally just the opposite
(12).

The translocation and development in place of sili-
cate clay minerals have had a strong influence on the
development of horizons in the soils on uplands and
stream terraces. Clay has moved, in part, from the A
to the B horizon. This is true of all soils that have a
moderate to strongly developed B horizon and of some
soils that have a weakly developed B horizon. The
greatest accumulation of clay is in the upper part of
the B horizon for the well-drained Brandon and Mem-
phis soils, but the greatest accumulation of clay is in
the lower part of the B horizon or the fragipan of the
Grenada, Calloway, and Henry soils.

The reduction and transfer of iron has occurred to
some degree in all soils that have impeded drainage.
This process, known as gleying, has been of great im-
portance in the level and gently sloping soils. It has
particularly affected the Alligator, Henry, Okaw,
Sharkey, Rosebloom, Falaya, and Calloway soils and
the fragipan of the Grenada and Loring soils.

Iron that is reduced under conditions of poor aera-
tion generally becomes mobile, It can move from the
soil entirely, but in this survey area it mostly has
moved only a short distance, stopping either in the ho-
rizon where it originated or in a lower horizon. Part
of this iron can be reoxidized and is segregated to
form the yellowish-brown or strong-brown mottles
common in the gleyed horizons of all soils that have
impeded drainage.

Classification of Soils

Soils are classified so that we can more easily re-
member their significant characteristics. Classification
enables us to assemble knowledge about the soils, to
see their relationship to one another and to the whole
environment, and to develop principles that help us to
understand their behavior and their response to ma-
nipulation (6). First through classification, and then
through use of soil maps, we can apply our knowledge
of soils to specific fields and other tracts of land.

The narrow categories of classification, such as
those used in detailed soil surveys, allow us to orga-
nize and apply knowledge about soils in managing
farms, fields, and woodlands; in developing rural
areas; in engineering work; and in many other ways.
Soils are placed in broad classes to facilitate study and
comparison in large areas, such as countries and conti-
nents,

The system of soil classification currently used was
adopted by the National Cooperative Soil Survey in
1965. Because this system is under continual study,
readers interested in the system should refer to the
latest literature (24, 26).

The current system of classification has six catego-
ries. Beginning with the broadest, these categories are
the order, the suborder, the great group, the subgroup,
the family, and the series. In this system the criteria
used as a basis for classification are soil properties
that are observable and measurable. The properties
are chosen so that soils of similar genesis, or mode of
origin, are grouped. In table 7, the soil series of Bal-
lard and McCracken Counties are placed in three cate-
gories of the current system. Categories of the current
i@ystem‘are briefly defined in the paragraphs that fol-
ow.

Order—Ten soil orders are recognized. The
properties used to differentiate among soil orders are
those that tend to give broad climatic groupings of
soils. The two exceptions to this are the Entisols and
Histosols, which occur in many different climates.
Each order is named with a word of three or four syl-
lables ending in sol (Ent-i-sol).

Suborder.—Each order is divided into suborders
that are based primarily on those soil characteristics
that seem to produce classes that have the greatest
genetic similarity. The suborders narrow the broad
climatic range permitted in the order. The soil proper-
ties used to separate suborders are mainly those that
reflect either the presence or absence of waterlogging
or soil differences that result from climate or vegeta-
tion. The names of suborders have two syllables, the
last of which indicates the order. An example is
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TABLE 7.—Classification of soil series into higher categories
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Series Family Subgroup Order
Alligator_ _ . _ __ ... Verﬁf fine, montmorillonitie, acid, Vertic Haplaquepts_____________._.__ Inceptisols.
thermic.
Arkabutla_ ________________________ Fine-silty, mixed, acid, thermic.____. Aeric Fluvaquents_________________ Entisols.
Brandon_ .. _______________________ Fine-silty, mixed, thermie__________ Typie Hapludults_ _ _ ______________ Ultisols.
Bruno_ _ __ __ ... Sandy, mixed, thermie_____________ Typic Udifluvents_ ________________ Entisols.
Calloway_ . o Fine-silty, mixed, thermie_ _________ Glossaquic Fragiudalfs_ _ ___________ Alfisols.
Cascilla. . _________ .. Fine-silty, mixed, thermie__ . _.__.___ Fluventic Dystrochrepts__:_________ Inceptisols.
Chavies_ _ _________ o _.____ Coarse-loamy, mixed, mesie.._______ Ultiec Hapludalfs_ . _ .. ___ . _________ Alfisols.
Collins_ _______ .. ________ Coarse-silty, mixed, acid, thermic____| Aquic Udifluvents_________________ Entisols.
Colp._ ... Fine, montmorillonitie, mesic_ ______ Aquic Hapludalfs____ . _____________ Alfisols.
Dubbs, clayey subsoil variant________ Fine, mixed, thermie_________.___.___ Ultic Hapludalfs_ _________________ Alfisols 1,
Dundee, clayey subsoil variant_______ Fine, mixed, thermie_______________ Aeric Ochraqualfs_ . . ______________ Alfisols 1,
Falaya____ __ ___ ... Coarse-silty, mixed, acid, thermie._..| Aeric Fluvaquents_________________ Entisols.
Flomaton 2_ _______________________ Sandy-skeletal, siliceous, thermic____{ Psammentic Paleudults____________ Ultisols.
Grenada___________________________ Fine-silty, mixed, thermic______.____ Glossic Fragiudalfs_ _______________ Alfisols.
Henry_ ________ L _______ Coarse-silty, mixed, thermic________ Typic Fragiaqualfs_ _ ______________ Alfisols.
Lindside___________________________ Fine-silty, mixed, mesie. . __________ Fluvaquentic Eutrochepts. _________ Inceptisols.
Loring_ _ _ ... Fine-silty, mixed, thermic__________ Typic Fragiudalfs_ _ _ ______________ Alfisols.
Memphis__________________________ Fine-silty, mixed, thermie__________ Typic Hapludalfs__________________ Alfisols.
Molena____________________________ Sandy, mixed, thermie______._______ Psammentic Hapludults____.________ Ultisols.
Newark_ _ _ __ o __.____ Fine-silty, mixed, nonacid, mesic.___| Aeric Fluvaquents_________________ Entisols.
Nolin_ .. Fine-silty, mixed, mesic__ __________ Dystric Fluventic Eutrochrepts. _ ___ Inceptisols.
OKaW _ o Fine, montmorillonitie, mesic_______ Typie Albaqualfs__________________ Alfisols.
Robinsonville_ _ ___________________. Coahrse-loamy, mixed, nonacid, Typie Udifluvents_ ________________ Entisols.
thermic.
Rosebloom_________________________ Fine-silty, mixed, acid, thermic._____ Typic Fluvaquents_ _______________ Entisols.
Saffell________ o ________ Loamy-skeletal, siliceous, thermic___| Typiec Hapludults_ _ _______________ Ultisols.
Sharkey ®_ __ _______________________ Very-fine, montmorillonitic, nonacid, | Vertic Haplaquepts__ . ____________. Inceptisols.
mesic.
Vieksburg_ . _ . ... Coarse-silty, mixed, acid, thermic____| Typic Udifluvents_ ________________ Entisols.
Waverly_______ . _____ Coarse-silty, mixed, acid, thermic____| Typic Fluvaquents______________.__ Entisols.
Wheeling_ ____ . . _____ Fine-loamy, mixed, mesic...________ Ultie Hapludalfs_ _ ________________ Alfisols.

! Limited laboratory data indicate the classification of the Dubbs and Dundee soils in this survey area to be marginal between Alfisols and

Ultisols.

2 The Flomaton soils in this survey area have less sand in the upper 10 inches of the A horizon than the defined range for the series and

are taxadjuncts to the series.

3 The Sharkey soils in this survey area have less clay in the soil profile than the defined range for the series and are taxadjuncts to the

series.

Aquent (Aqu, meaning water or wet; and ent, from
Entisol).

Great group.—Soil suborders are separated into
great groups on the basis of uniformity in the kinds
and sequence of major soil horizons and features. The
horizons used to make separations are those in which
clay, iron, or humus has accumulated; those that have
pans that interfere with growth of roots, movement of
water, or both; and thick, dark-colored surface hori-
zons. The features used are the self-mulching proper-
ties of clay, soil temperature, major differences in
chemical composition (mainly caleium, magnesium, so-
dium, and potassium), dark-red and dark-brown colors
associated with basic rocks, 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 Fluvaquents (Fluv, meaning river or
flood plain; aqu, for wetness or water; and ent, from
Entisols). ’

Subgroup.—Great groups are divided into sub-
groups, one that represents the central (typic) segment
of the group and others, called intergrades, that have
properties of the group and also one or more proper-
ties of another great group, suborder, or order. Sub-
groups may also be made in those instances where soil
properties intergrade outside the range of any great

group, suborder, or order. The names of subgroups
are derived by placing one or more adjectives in front
of the name of the great group. An example is Typic
Fluvaquents (a typical Fluvaquent).

Family.—Soil families are established within a
subgroup mainly on the basis of properties important
to the growth of plants or on the behavior of soils
when used for engineering. Among the properties con-
sidered are texture, mineralogy, reaction, soil temper-
ature, permeability, thickness of horizons, and consist-
ence. A family name consists of a series of adjectives
preceding the subgroup name. The adjectives are the
class names for texture, mineralogy, and so on that
are used as family differentiae (see table 7). An exam-
ple is the coarse-silty, mixed, acid, thermic family of
Typic Fluvaquents.

Series.—The series consists of a group of soils that
formed from a particular kind of parent material.
These soils have genetic horizons that, except for tex-
ture of the surface layer, have similar characteristics
and arrangement in the soil profile. Among these char-
acteristics are color, structure, reaction, consistence,
and mineralogical and chemical composition.

The Dubbs and Dundee soil series in this survey
area are marginal between two orders. They have
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more clay in the subsoil than normal and so were
named clayey subsoil variants of the established
Dubbs and Dundee series. The Flomaton soils have less
sand in the upper 10 inches, and the Sharkey soils have
less clay in the profile than normal. These soils are tax
adjuncts to the series for which they are named.

Laboratory Data

Physical and chemical laboratory data considered
representative of selected soils in Ballard and Mec-
Cracken Counties are in table 8. The soils sampled are
those of the Dubbs, Dundee, and Nolin series.

The data are useful to soil scientists in classifying
soils and in developing concepts of soil genesis. This
information is helpful for estimating fertility, texture,
acidity, organic-matter content, and other properties
that affect soil management. It also serves as a guide
for making field estimates of soil properties.

The samples were collected from carefully selected
pits. A sample was taken from each horizon, and anal-
yses were made by the Agronomy Department of the
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University of Kentucky. The profiles were chosen to
represent the series, and descriptions of them are in
the section “Descriptions of the Soils.”

All laboratory analysis was made on ovendry mate-
rial that passed a 2-millimeter sieve. Clay content was
determined by the pipette method (13, 14, 18). The
soil reaction was determined with a glass electrode,
using a soil-water ratio of 1:1. Organic matter was de-
termined by wet combustion, using a modification of
the Walkley-Black method (79) and multiplying the
organic carbon percentage by a factor of 1.72.

Extractable cations were determined by a calcium
oxalate precipitation and titration, and magnesium
was determined as ammonium phosphate (19). Ex-
tractable sodium and potassium in the ammonium ace-
tate extract were determined with a flame spectro-
photometer (19). Total exchangeable bases were
determined by the sum of the extractable cations. The
cation-exchange capacity at pH 7 was determined by
direct distillation of absorbed ammonia (19). Base
saturation was determined by dividing the total ex-
changeable bases by the cation-exchange capacity and

TABLE 8.—Chemical and physical

[The analysis was made by the Agronomy Department, Agricultural Experiment Station, University of

Particle-size distribution
Sand Silt
Soil, sample number, and location Horizon Depth (0.05-
0.002 mm)
Very Coarse Medium Fine Very fine
coarse (1.0- (0.5~ (0.25- 0.1~
(2.0- 0.5 mm) | 0.25 mm) | 0.1 mm) | 0.05 mm)
1.0 mm)
Inches Percent Percent Percent Percent Percent Percent
Dubbs silty clay loam, clayey subsoil
variant:

No. S69Ky73-51; 0.15 mile west of Ap 0-9 0.3 1.1 1.3 1.4 1.2 61.9
Massac Creek and 0.45 mile north | B21t 9-13 .1 1.1 1.8 2.2 1.5 56.8
of High Point; in McCracken B22t 18-26 ... _...._ .2 .9 1.7 1.3 50.8
County. B23t 26-38 |__________ .5 1.8 3.0 2.3 49.6

B24t 38-52 | ... ... .3 4.9 12.5 7.3 43.0
1IB3 52-65 ... _.___ 2.0 42.3 26.4 8.6 12.6
IIB&C 65-79 | ... ____ 3.4 55.3 31.8 2.3 7.2
1IC 79-85 | e . 3.0 68.9 21.2 1.7 4.5
Lamellae | _______| ... 7.3 55.5 17.6 2.5 4.9
Dundee silty clay loam, clayey subsoil
variant:

No. S69Ky73-55; 100 feet west of Ap 0-8 .. ___ .1 .1 2.9 3.7 57.7
farm road, 0.5 mile south of B21t 8-17 |- _____ .1 .1 3.4 3.4 56.6
Dam 52 on the Ohio River; in B22t 17-25 O] T 1.1 2.0 1.9 54.7
MecCracken County. B23t 25-36 1) NG 1.0 1.9 1.8 50.2

B24t 36-52 Q) .5 2.0 1.8 1.9 52.3

B31t 52-65 O] .6 1.0 1.9 2.1 54.6

B32t 65-81 Q) .6 1.0 1.9 2.0 54.3
Nolin silty clay loam:

No. S69Ky73-54; 100 feet east of Ap (1 S .1 1 2.9 3.7 58.3
private road, 500 yards south of B21 S I A .1 .1 3.4 3.4 58.5
the Ohio River and Dam 52; in B22 17-85 | _______ 1 .3 2.0 9.4 54.2
McCracken County. B23 3545 | _______ .1 .1 1.0 11.8 60.3

B24 45-90 | _.__.___._ .1 .1 1.4 10.0 50.3
C 90-108 |_._.__._ ... M .1 .5 1.7 61.2

! Trace.
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multiplying by 100. Readily soluble phosphorus was
determined by the modified Truog Method (19).

General Nature of the Area

This section contains information about the history
and development and the geology, physiography, re-
lief, and drainage of Ballard and McCracken Counties.
It also describes farming and industry, natural re-
sources, and climate in the two counties.

History and Development

Ballard and McCracken Counties are two of the
eight counties that make up the Jackson Purchase.
This territory was acquired from the Chickasaw Indi-
ans in 1818, General Andrew Jackson was one of the
negotiators with the Indians, and his name is usually
associated with the area. In 1821 this territory was
organized as Hickman County, with the county seat at

characteristics of some representative soils
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Columbus. McCracken County was established in 1824
out of a part of Hickman County. It was the 78th
county formed in the State and was named in honor of
Captain John McCracken. Wilmington was the first
county seat, but the location was soon changed to Pa-
ducah. Paducah is on the Ohio River immediately below
the mouth of the Tennessee River. It is the fifth larg-
est city of the State in population.

In 1842 Ballard County was created from parts of
Hickman and MecCracken Counties. It was the 93rd
county in Kentucky and was named in honor of Cap-
tain Bland Ballard, who fought with General George
Rogers Clark during the Indian battles around Louis-
ville. Blandville was the first county seat, and Wick-
liffe is the present county seat. In 1886 the part of
Ballard County south of Mayfield Creek became what
is now Carlisle County. The new county was created
because Mayfield Creek was flooded frequently, caus-
ing hardships for residents who wished to go to the
county seat.

The 1970 census showed a population of 31,627 in
Paducah, 58,281 in McCracken County, 1,211 in Wick-

Kentucky at Lexington. Dashes indicate that the material was not present in measurable amounts]

Particle-size distribution—Continued Extractable cations
Sand and silt Clay Organic Total Cation Base
Reaction | matter exchange- | exchange |saturation Phos-
content able capacity phorus
Sand coarser Very fine bases
than very fine | sand plussilt| (<0.002 Ca Mg K Na
- 1- mm)
0.1 mm) 0.002 mm)
Meq/ | Meq/ | Meq/ | Meq/
160 1060 100 100 Meq/ Meq/ Parts/
Pereent Percent Percent pH Percent grams | grams | grams | grams 100 grams 100 grams Percent million
4.1 63.1 32.7 6.2 3.5 13.0 2.9 0.5 0.1 16.5 18.2 91 37
5.2 58.3 36.5 5.2 .96 5.8 .9 .1 .1 6.9 15.9 43 9
2.8 52.1 45.1 5.0 .45 5.5 1.2 2 .1 7.0 19.0 37 3
5.3 51.9 42.8 5.1 .45 5.5 1.4 .2 .1 7.2 19.0 38 8.5
17.7 50.3 32.0 4.9 .22 2.4 1.6 .2 .1 4.3 14.4 30 3.5
70.7 21.2 15.2 4.8 11 .8 1.7 .1 .1 2.7 7.1 38 20
90.5 9.5 | ..____ 5.5 .06 .6 4 1 O 1.1 1.8 61 15
93.1 6.2 7 5.9 .05 4 .9 .1 Q) 1.4 .8 175 9
80.4 7.4 12.2 5.0 .10 2.4 1.1 .1 Q) 3.6 6.1 59 26
3.1 61.4 35.6 6.4 2.73 | 14.1 2.3 .3 .1 16.8 18.5 91 29
3.6 60.0 36.4 5.2 1.35 7.7 1.7 .2 .1 9.7 17.7 54 12
3.8 56.6 39.6 5.0 .71 4.6 1.3 .2 .1 6.2 17.0 37 7
3.6 52.0 44 .4 4.9 .52 4.0 1.8 .2 1 6.1 17.2 35 6
4.3 54.2 41.5 5.0 .38 5.2 2.8 .2 .1 8.8 18.6 45 10
3.5 56.7 39.8 5.0 .58 5.0 2.7 .2 .1 8.0 18.0 44 10
3.5 55.4 40.2 5.0 .51 5.5 1.9 .2 .1 7.7 20.5 38 11
3.1 62.0 34.9 6.4 2.45111.1 3.5 4 1 15.1 15.8 96 36
3.6 61.9 34.5 6.7 1.84' 1 10.9 3.3 .3 .1 14.6 16.1 90 23
2.4 63.6 33.7 6.7 1.73 | 11.4 3.4 .3 .1 15.2 16.1 94 36
1.2 71.6 27.2 6.7 1.47 | 10.8 2.4 .2 .1 13.5 14.8 91 36
1.6 60.3 38.1 6.6 1.91 ] 13.0 2.9 .3 .1 16.3 17.8 92 53
0.6 62.9 36.5 6.5 1.36 | 13.9 3.4 .3 .1 17.7 20.1 88 24
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liffe, and 8,276 in Ballard County. Blandville had a
population of 116.

Geology, Physiography, Relief, and Drainage

The geologic formations of Ballard and McCracken
Counties are among the youngest in Kentucky.
About one-fourth of Ballard County and one-tenth of
McCracken County consist of alluvial plains bordering
the Ohio, Mississippi, and Tennessee Rivers. The up-
lands of both counties are covered with a moderately
thick to thick mantle of loess. Underlying the loess are
unconsolidated Coastal Plain deposits left by a north-
ern extension of the Gulf of Mexico in Quaternary,
Tertiary, and Cretaceous times. Coastal Plain deposits
are dominantly gravelly loamy material in these two
counties, but in some areas at an elevation of more
than 380 feet, the deposits are mainly sand, clay, or
silt. Below an elevation of 380 feet, on the nearly level
uplands of the Calloway-Henry soil association in the
northern part of Ballard and McCracken Counties, the
loess is underlain by clayey silt of the Pleistocene se-
ries of the Quarternary system that contains little or
no gravel. This area is very slightly dissected and ap-
pears to be a high, large stream terrace covered by
loess.

Physiographically, the area where the ridges are at
an elevation of more than 380 feet is a plain that slopes
gently to the north. It is modified by a dendritic drain-
age system into three relief subdivisions: fairly
smooth uplands, fairly rough uplands, and valleys. The
smooth uplands are shown on the general soil map as
the Grenada-Calloway association. The rough uplands
are shown as the Loring-Memphis-Brandon association.
The small branch and creek valleys are included with
the surrounding uplands on the general soil map, but
the larger creeks are shown as the Falaya-Waverly-
Vicksburg association. The Henry and Okaw soils
in the east-central and northern parts of McCracken
County formed in the sediment of an ancient lake
(10). The elevation of the Henry-Okaw association
ranges from about 330 to 355 feet.

The survey area is within the Mississippi River wa-
tershed, where the Tennessee River flows into the
Ohio River and the Ohio into the Mississippi River.
The central, northern, and western parts of both coun-
ties are drained by tributaries of the Ohio River. A
small area in the eastern part of McCracken County is
drained by tributaries of the Tennessee River. The
southern part of Ballard County and much of the
southern part of McCracken County drain through
Mayfield Creek into the Mississippi River.

Farming and Industry

Farming is the main source of income in Ballard
County, and industry furnishes most of the income in
McCracken County. In 1969 the Census of Agriculture
showed that the 848 farms in Ballard County had an
average size of 147.2 acres. McCracken County had
919 farms that averaged 91.8 acres. In Ballard County
75.83 percent of the land was in farms, and in Mec-
Cracken County, 52.9 percent. In both counties, live-
stock furnished slightly more of the farm income than

crops. Ballard County had 195 part-time farms, and
McCracken County had 364 part-time farms.

Ballard County is slightly larger than McCracken
County and has about the same kinds of soil and natu-
ral resources. The population, economic resources, and
value of wholesale and retail trade sales are much
larger in McCracken County than in Ballard County
because of manufacturing, railroads, and other forms
of industrial employment.

Industrial and urban developments in rural areas
furnish employment and keep the larger cities from
becoming more crowded, but industrial developments
can cause pollution of the water and air. Even if exist-
ing urban structures were removed, the soils have
been so disturbed that many areas in McCracken
County have greatly reduced potential for farming.

Natural Resources

The chief natural resources of Ballard and Me-
Cracken Counties, other than soil, are abundant water
and gravel. The Jackson Purchase is the most favora-
ble region in Kentucky for the development of ground
water supplies. Large supplies of water for public and
industrial use can be obtained at many places, and do-
mestic supplies can be obtained at almost any place.
Water is pumped from bedrock of Paleozoic age, the
Tuscaloosa and Ripley Formations of Cretaceous age,
sand of Eocene age, gravel of Pliocene age, and allu-
vium of Quaternary age (15).

In addition to abundant ground water, these coun-
ties have important water resources in the Ohio, Mis-
sissippi, and Tennessee Rivers. These rivers provide
inexpensive transportation of heavy or bulky material,
encourage industrial development, and furnish em-
ployment and recreation.

Gravel is intermittently excavated from many pits
and is used for road building and other uses. There
have been more all-weather roads for a longer period
of time in the Jackson Purchase area than in any
other part of Kentucky because of the ease of obtain-
ing gravel,

Many of the natural resources are shown on the
Geologic Quadrangle Maps made by the United States
Geological Survey of the U.S. Department of the Inte-
rior in cooperation with the Kentucky Geological Sur-
vey of the University of Kentucky. These maps show
clay deposits that are potential sources of ceramic-
grade clay and lignite beds in the Claiborne Forma-
tion near Blandville. Argillaceous silt near Ragland
may have potential for use in ceramics and as light-
weight aggregate material. The Porters Creek clay
has potential value as a fuller’s earth type of clay.
Sand has been quarried near Lone Oak and from levee
deposits along the flood plain of the Ohio River.

Climate °

The climate of the two counties is temperate. Win-
ters are moderately cold and summers are warm and
humid. Temperature, rainfall, and humidity remain

5 By ALLEN B. ErLaM, JR., climatologist for Kentucky, Na-
tional Weather Service, U.S. Department of Commerce.
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TABLE 9.—Temperature and precipitation data

[Data from records kept at Paducah, McCracken County, Kentucky, for the period 1939-68, unless otherwise noted]

Temperature Precipitation
One year in 10 . Average
Month Average | Average | Average | Average | Average will have—! Days with depth of
daily daily monthly | monthly | monthly snow ¢ | snow on
maximum | minimum | maximum | minimum total cgyer P? days with
Less More me snow
than— than— | ©OF more cover
°p °F °F °F Inches Inches Inches Number 2 Inches ?
January_ . ___________________ 45 26 70 5 4.1 1.2 9.4 3 2
February_ ____________________ 49 29 69 11 3.8 1.3 7.1 2 2
March. .. ___________________ 59 36 78 20 4.9 1.7 8.0 1 5
April__ ... 70 47 85 31 4.3 2.1 7.0 0 0
May._ _ o ___ 79 56 30 41 4.9 1.9 7.9 0 0
June_ _ __ .. __.. 88 65 97 51 3.9 1.1 7.3 0 0
July .. 91 68 98 57 3.5 1.1 6.5 0 0
August_________ ... 90 66 98 54 3.2 1.3 5.4 0 0
September_ ___________________ 84 58 95 43 3.2 .8 6.2 0 0
October_ ____________________. 74 47 87 31 2.4 1.0 5.0 0 0
November_ . __________________ 59 37 77 19 3.8 1.3 7.4 1 1
December_ . . ____ . ___________ 48 29 68 10 3.6 1.4 6.2 1 2
Year. . _____ 70 47 100 2 45.6 334.6 355.8 8 2
! From “Dependability of Monthly Precipitation in Kentucky.” Progress Report 183, Univ. of Ky. Agr. Exp. Stn.
? Data from records kept at Paducah Airport from 1950-69.
3 Data from records kept from 1882-1969.
within limits agreeable to man and suitable for varied TABLE 10.—Probability of heavy precipitation in a short

plant and animal life, All seasons are marked by
weather changes that come from passing weather
fronts and associated centers of high and low pres-
sure, This activity is least late in spring and in sum-
mer, somewhat greater in fall, and greatest in winter
and early in spring. Temperatures are most stable
during the period of minimum activity and vary most
during the period of greatest activity.

Data on temperature and precipitation are shown in

table 9. Average precipitation is fairly well distributed

throughout the year. There is no wet season and no
dry season, but periods of dry and wet weather do
occur. For example, January has less than 29 percent
of the average precipitation in 1 out of 10 years and
almost 230 percent also in 1 out of 10 years. Most
floods occur during winter and spring. October usually
has the least rainfall.

Thunderstorms occur on an average of about 52
days a year. They are most frequent in spring and
summer but can occur in any month. Rainfall of short
duration and high intensity often accompanies thun-
derstorms. The probability of heavy precipitation in a
short period of time is shown in table 10. Such heavy
precipitation can occur without accompanying thun-
derstorms.

Snowfall varies from year to year, and some win-
ters have very little snow. The greatest annual total
for the period of this summary was 26.3 inches in
1960. The least was a trace in 1953 and in 1957.

Annual free water evaporation from shallow lakes,
farm ponds, and other bodies of water averages about
37 inches, almost 9 inches less than the average an-
nual precipitation. About 75 percent of this evapora-

period of time

Duration of heavy precipitation

Frequency
1 hour 6 hours 12 hours
Inches Inches Inches
lyearin100__________________ 3.2 5.0
lyearin2b__ ... ___________ 2.6 4.2 4.9
lyearinb________________.___ 2.0 3.2 3.8
Annually__ . _____________ 1.3 2.2 2.7

tion occurs during the 6-month period from May to
October.

Winds blow most frequently from south to south-
west., Windspeed averages 6 to 8 miles per hour from
May to October and from 9 to 11 miles per hour from
November to April.

Relative humidity and sunshine records are not
available for the survey area, but estimates can be
made using data from stations in the surrounding
area, Relative humidity rises and falls in a manner op-
posite to that of temperature during a typical day,
with the highest humidity usually occurring with the
minimum temperature of the day and the lowest hu-
midity usually with the highest temperature. The per-
centage of possible sunshine averages 45 percent in
January, 62 percent in April, 75 percent in July, and
73 percent in October.

The growing season is defined as the number of
days between the last freezing temperature in spring
and the first in fall. As shown in table 11, at Paducah
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TABLE 11.—Probabilities of last freezing temperatures in spring and first in fall

[Dates marked (P) are for the Paducah station, dates marked (A) are for the Padueah airport station,
and dates marked (L) are for the Lovelaceville station]

Probability

Dates for given probability and temperature

32° F or lower

28° F or lower

24° F or lower

Spring:
1yearin 10 later than_______ _______________._________

Fall:
1 yearin 10 earlierthan. ____________________._ _______

2 yearsin 10 later than____________________________ .

5yearsinl10laterthan_______________._______________.

2 yearsin 10 earlier than _____________________________

5 yearsin10earlierthan______ ... . ___________.________

(P) April 22
(A) April 21
(1) April 30
(P) April 17
(A) April 16
(L) April 25
(P) April 7

(A) April 6

(L) April 15

(P) October 11
(A) October 12
(L) October 4

(P) October 16
(A) October 17
(L) October 9

(P) October 26
(A) October 27
(L) October 19

(P) April 13
(A) April 14
(L) April 23
(P) April 7
(A) April 8
(L) April 17
(P) March 27
(A) March 28
(L) April 6

(P) October 19
(A) October 20
(L) October 13
(P) October 25
(A) October 26
(L) October 19
(P) November 3
(A) November 4
(L) October 28

(P) March 28
(A) April 1
(L) April 11
(P) March 22
(A) March 26
(L) April 5
(P) March 10
(A) March 14
(1) March 24

(P) October 25
(A) October 25
(L) October 22
(P) November 2
(A) November 2
(L) October 28
(P) November 12
(A) November 12
(L) November 7

in 5 years in 10 the growing season begins on April 7
and ends on October 26, Only the tenderest plants are
killed at 32° F.; most plants are damaged at a temper-
ature of 28°, and most cultivated plants are killed at

24°.

The temperature and growing season vary to some
extent at different locations. The Paducah station is
within 1 or 2 miles of the Ohio River, the Paducah
airport station is about 8 miles south of the Ohio
River; and the Lovelaceville station is about 13 miles
or more south of the Ohio River and 15 miles east of
the Mississippi River. The growing season is shorter
at Lovelaceville than at the other stations.
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Glossary

Acid soil. See Reaction, soil.

Aggregate, soil. Many fine particles held in a single mass or
cluster. Natural soil aggregates such as crumbs, blocks, or
prisms, are called peds. Clods are aggregated produced by
tillage or logging.

Alkali soil: Generally, a highly alkaline soil. Specifically, an al-
kali soil has so high a degree of alkalinity (pH 8.5 or
higher) or so high a percentage of exchangeable sodium
(15 percent or more of the total exchangeable bases), or
both, that the growth of most crop plants is low from this
cause.

Alluvium. Soil material, such as sand, silt, or clay, that has
been deposited on land by streams.

Argillaceous material. A material of, or containing, clay.

Available water capacity (also termed available moisture capac-
ity). The capacity of soils to hold water available for use
by most plants. It is commonly defined as the difference be-
tween the amount of soil water at field capacity and the
amount at wilting point. It is commonly expressed as
inches of water per inch of soil.

Calcareous soil. A soil containing enough calcium carbonate
(often with magnesium carbonate) to effervesce (fizz) visi-
bly when treated with cold, dilute hydrochloric acid.

Catena, A sequence, or “chain,” of soils on a landscape, devel-
oped from one kind of parent material but having different
characteristics because of differences in relief and drain-
age.

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 per-
cent 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.

Coastal Plain deposits or materials. The alluvium left is a ma-
rine deposit when an ancient sea covered the area or the
alluvium deposited on a marine terrace or in the first bot-
toms of streams shortly after the ancient sea had retreated
to the south.

Concretions. Grains, pellets, or nodules of various sizes, shapes,
and colors consisting of concentrations of compounds, or of
soil grains cemented together. The composition of some
concretions is unlike that of the surrounding soil. Calcium
carbonate and iron oxide are examples of material com-
monly found in concretions.

Consistence, soil. The feel of the soil and the ease with which a
lump can be crushed by the fingers. Terms commonly used
to describe consistence are—

Loose.—Noncoherent when dry or moist; does not hold to-
gether in a mass.

Friable—When moist, crushes easily under gentle pressure
between thumb and forefinger and can be pressed to-
gether into a lump.

Firm.—When moist, crushes under moderate pressure be-
tween thumb and forefinger, but resistance is distinctly
noticeable,

Plastic—When wet, readily deformed by moderate pressure
but can be pressed into a lump; will form a “wire” when
rolled between thumb and forefinger.

Sticky—When wet, adheres to other material, and tends to
stretch somewhat and pull apart, rather than to pull
free from other 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.

Cover crop. A close-growing crop grown primarly to improve
and protect the soil between periods of regular crop pro-
duction; or a crop grown between trees and vines in or-
chards and vineyards.

Depth, soil. In this survey it refers to the depth of the soil over
bedrock. All the soils in this survey are more than 40
inches to bedrock and are considered deep. Also see root
zone depth. .

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 artifi-
cial drainage or irrigation but may be caused by the sud-
den deepening of channels or the blocking of drainage out-
lets. Seven different classes of natural soil drainage are
recognized.

Excessively drained soils are commonly very porous and rap-
idly 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 mottﬁng and are
commonly of intermediate texture.

Moderately well drained soils commonly have a slowly perme-
able layer in or immediately beneath the solum. They
have uniform color in the A and upper B horizons and
have mottling in the lower B and the C horizons.

Somewhat poorly drained soils are wet for significant periods
but not all the time, and some soils commonly have mot-
tling at a depth below 6 to 16 inches.

Poorly drained soils are wet for long periods and are light
gray and generally mottled from the surface downward,
alt.{mugh 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.

Erosion. The wearing away of the land surface by wind (sand-
blast), running water, and other geological agents. )

Flood plain. Nearly level land, consisting of stream sediments,
that borders a stream and is subject to flooding unless pro-
tected artificially.

Fragipan. A loamy, brittle, subsurface horizon that is very low
in organic-matter content and clay but is rich in silt or
very fine sand. The layer is seemingly cemented. When dry,
it is hard or very hard and has a high bulk density in
comparison with the horizon or horizons above it. When
moist, the fragipan tends to rupture suddenly if pressure
is applied, rather than to deform slowly. The layer is gen-
erally mottled, is slowly or very slowly permeable to water,
and has few or many bleached fracture planes that form
polygons. Fragipans are a few inches to several feet thick;
they generally occur below the B horizon, 15 to 40 inches
below the surface.

Gleyed soil. A soil in which waterlogging and lack of oxygen
have caused the material in one or more horizons to be
neutral gray in color. The term “gleyed” is applied to soil
horizons with yellow and gray mottling caused by intermit-
tent waterlogging.

Horizon, soil. A layer of soil, approximately parallel to the sur-
face, that has distinct characteristics produced by soil-
forming processes. These are the major horizons.

O horizon.—The layer of organic mater on the surface of a
dmineral soil. This layer consists of decaying plant resi-

ues.

A horizon.—The mineral horizon at the surface or just below
an 0 horizon. This horizon is the one in which living or-
ganisms 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).



80 SOIL SURVEY

B horizon.—The mineral horizon below an A horizon. The B
horizon is in part a layer of change from the overlying
A to the underlying C horizon. The B horizon also has
distinctive characteristics caused (1) by accumulation of
clay, sesquioxides, humus, or some combination of these;
(2) by prismatic or blocky structure; (3) by redder or
stronger colors than the A horizon; or (4) by some com-
bination of these. Combined A and B horizons are
usually called the solum, or true soil. If a soil lacks 2 B
horizon, the A horizon alone is the solum.

C horizon.—The weathered rock material immediately be-
neath 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

R layer.—Consolidated rock beneath the soil. The rock
usually underlies a C horizon but may be immediately
beneath an A or B horizon.

Infiltration. The downward entry of water into the immediate
surface of soil or other material, as contrasted with perco-
lation, which is movement of water through soil layers or
material.

Loam. A textural class for soils. Loam contains 7 to 27 percent
clay, 28 to 50 percent silt, and less than 52 percent sand.
Loess. Fine-grained material, dominantly of silt-sized particles,

that has been deposited by wind.

Mottling, soil. Irregularly marked with spots of different colors
that vary in number and size. Mottling in soils usually in-
dicates poor aeration and lack of drainage. Descriptive
terms are as follows: Abundance—few, common, and
many; size—fine, medium, and coarse; and contrast—faint,
distinct, and prominent. The size measurements are
these: fine, less than 5 millimeters (about 0.2 inch) in di-
ameter along the greatest dimension; mediwm, ranging
from 5 millimeters to 15 millimeters (about 0.2 to 0.6 inch)
in diameter along the greatest dimension; and coarse, more
than 15 millimeters (about 0.6 inch) in diameter along the
greatest dimension.

Munsell notation. A system for designating color by degrees of
the three simple variables—hue, value, and chroma. For
example, a notation of 10YR 6/4 is a color with a hue of
10YR, a value of 6, and a chroma of 4.

Parent material. Disintegrated and partly weathered rock from
which soil has formed.

Ped. An individual natural soil aggregate, such as a crumb, a
prism, or a block, in contrast to a clod.

Permeability. The quality of a soil horizon that enables water
or air to move through it. Terms used to described permea-
bility are (1) slow, less than 0.2 inch per hour; (2) moder-
ately slow, 0.2 to 0.63 inch per hour; (3) moderate, 0.63 to
2.0 inches per hour; (4) moderately rapid, 2.0 to 6.3 inches
per hour; and (5) rapid, more than 6.3 inches per hour.

pH value. A numerical means for designating acidity and alka-
linity in soils. A pH value of 7.0 indicates precise neutral-
ity; a higher value, alkalinity; and a lower value, acidity.

Profile, soil. A vertical section of the soil through all its hori-
Zons and extending into the parent material.

Reaction, soil. The degree of acidity or alkalinity of a soil,
expressed in pH values, A soil that tests to pH 7.0 is pre-
cisely neutral in reaction because it is neither acid nor al-
kaline. An acid, or “sour,” soil is one that gives an acid re-
action; an alkaline soil is one that is alkaline is reaction.
In words, the degrees of acidity or alkalinity are expressed

thus:
pH pH

Extremely acid.___Below 4.5 Mildly alkaline__._7.4 to 7.8
Very strongly acid__4.5 to 5.0 Moderately alkaline_7.9 to 8.4
Strongly acid___.__ 5.1 to 5.5 Strongly alkaline___8.5 to 9.0
Medium acid_.______ 5.6 to 6.0 Very strongly

Slightly acid._____ 6.1 to 6.5 alkaline____9.1 and higher
Neutral __________ 6.6 to 7.3

Residual material. Unconsolidated, partly weathered mineral
material that accumulates over disintegrating solid rock.
Residual material is not soil but, in many places, is the
material in which a soil has formed.

Root zone depth. The part of the soil that is penetrated or can
be penetrated, by plant roots. Bedrock, or a fragipan are

examples of features that limit the depth of the root zone.
The following terms are used in this report to indicate the
depth of the root zone:

Inches
Very shallow Less than 10
Shallow 10 to 20
Moderately deep_—_—...______20 to 36
Deep — 36 or more

Runoff. Rainwater that flows over the surface of the soil with-
out sinking in.

Sand. Individual rock or mineral fragments in a soil range
in diameter from 0.05 to 2.0 millimeters. Most sand grains
consist of quartz, but they may be of any mineral composi-
tion. The textural class name of any soil that contains 85
percent or more sand and not more than 10 percent clay.

Silt. Individual mineral particles in a soil that range in diame-
ter from the upper limit of clay (0.002 millimeter) to the
lower limit of very fine sand (0.05 millimeter). Soil of the
silt textural class is 80 percent or more silt and less than
12 percent clay.

Slope. Among the characteristics of a soil are the lengths,
shape, pattern, and degree of its incline, or slope. In this
survey the slope classes are as follows: 0 to 2 percent,
nearly level; 2 to 6 percent, gently sloping; 6 to 12 per-
cent, sloping; 12 to 20 percent, strongly sloping; 20 to 30
percent, moderately steep; 30 to 60 percent, steep.

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 act-
ing on earthy parent material, as conditioned by relief over
periods of time.

Solum. The upper part of a soil profile, above the parent mate-
rial, in which the processes of soil formation are active.
The solum in mature soil includes the A and B horizons.
Generally, the characteristics of the material in these hori-
zons are unlike those of the underlying material. The liv-
ing roots and other plant and animal life characteristic of
the soil are largely confined to the solum.

Stratified. Composed of, or arranged in, strata, or layers, such
as stratified alluvium. The term is confined to geological
material. Layers in soils that result from the processes of
soil formation are called horizons; those inherited from the
parent material are called strata.

Stripcropping. Growing crops in a systematic arrangement of
strips or bands to serve as a vegetative barrier to wind
and water erosion. Stripcropping is commonly practiced as
a part of contour farming.

Structure, soil. The arrangement of primary soil particles into
compound particles or clusters that are separated from ad-
joining 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 (vertical axis of aggregates longer than horizon-
tal), columnar (prisms with rounded tops), blocky (angu-
lar or subangular), and granular. Structureless soils are
either single grain (each grain by itself, as in dune sand)
or massive (the particle adhering together without any
regular cleavage, as in many claypans and hardpans).

Subsoil. Technically, the B horizon; roughly, the part of the
solum below plow depth.

Substratum. Technically, the part of the soil below the solum.

Terrace. An embankment, or ridge, constructed across sloping
soils on the contour or at a slight angle to the contour.
The terrace intercepts surface runoff so that it may soak
into the soil or flow slowly to a prepared outlet without
harm. Terraces in fields are generally built so they can be
farmed. Terraces intended mainly for drajnage have a deep
channel that is maintained in permanent sod. .

Terrace (geological). An old alluvial plain, ordinarily flat or
undulating, bordering a river, lake, or the sea. Stream ter-
races are frequently called second bottoms, as contrasted to
flood plains, and are seldom subject to overflow. Marine
terraces were deposited by the sea and are generally wide.

Texture, soil. The relative proportions of sand, silt, and clay
particles in a mass of soil. The basic textural classes, in
order of increasing proportion of fine particles, are sand,
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loamy sand, sandy loam, loam, silt loam, silt, sandy clay sponds to fertilization, ordinarily rich in organic matter,

loam, elay loam, silty clay loam, sandy clay, silty clay, and used to topdress roadbanks, lawns, and gardens.

clay. The sand, loamy sand, and sandy loam classes may be Water table. The highest part of the soil or underlying rock

further divided by specifying ‘“‘coarse,” ‘“fine,” or “very material that is wholly saturated with water. In some

fine. places an upper, or perched, water table may be separated
Topsoil. A presumed fertile soil or soil material, or one that re- from a lower one by a dry zone.
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GUIDE TO MAPPING UN

ITS

For a full description of a mapping unit, read both the description of the mapping unit and that of the soil

series to which the mapping unit belongs.
mation is given in tables as follows:

Map
symbol

Ag
Av
Ay
BdD
BdE
BrD3

BsF
Bu
CaA
CaB
Cc
ChA
CpA
CpC
Db
Du
Fc
GrA
GrB
GrB3

GrC3

Gu
Hn
LoB
LoC
LoC3

LoD
LoD3

MmB
MmC
MmD
. MmE
MpC3

MpE3

MsB
Nd
No
Nr
Oc

Acreage and extent, table 1, page 10,
Estimated yields, table 2, page 46,
Woodland, table 3, page 48.

Mapping unit

Alligator Silty €lay---mmomo oo
Alluvial land, St@EP-m==mm oo m e e
Arkabutla Silt 10@M--——ccmcmmmm e ca oo ccdcmecem e
Brandon silt loam, 10 to 20 percent slopes-------—ceo-—--
Brandon silt loam, 20 to 30 percent SlopeS--------—-——c-u-
Brandon silty clay loam, 10 to 30 percent slopes,

severely eroded-----ceom oo e
Brandon and Memphis silt loams, 30 to 60 percent slopes--
Bruno loamy fine sand---=--=--=--meoommoommo o
Calloway silt loam, 0 to 2 percent SlopeS------~---------
Calloway silt loam, 2 to 6 percent SlopeS----------------
Cascilla Silt 10@Me-ccme oo cm o oo cm e e e
Chavies fine sandy loam, 0 to 4 percent slopes-----------
Colp silt loam, 0 to 2 percent SlOPES--w--mecm—cmeomooon
Colp silt loam, 2 to 12 percent SlOpeS---m------ec-uoo——-
Dubbs silty clay loam, clayey subsoil variant-------—-——---
Dundee silty clay loam, clayey subsoil variant-----------
Falaya-Collins Silt 108MS === mccmmcmomccmcemmmommoemme
Grenada silt loam, 0 to 2 percent SlopeS--=---ce-como———-
Grenada silt loam, 2 to 6 percent S1OpeS---=-e-—cemcmmnnn
Grenada silt loam, 2 to 6 percent slopes, severely

=3 o T 1Y
Grenada silt loam, 6 to 12 percent slopes, severely

Gullied land-=--—m oo e e
Henry silt 1o@m--e oo oo e e e e
Loring silt loam, 2 to 6 percent SlOpeS--—--w----c--a--ox
Loring silt loam, 6 to 12 percent SlopeS----me---—oooeo--
Loring silt loam, 6 to 12 percent slopes, severely

Loring silt loam, 12 to 20 percent slopes-----m-o--mo-u--
Loring silt loam, 12 to 20 percent slopes, severely

€T 0dEd == == m m o m e
Memphis silt loam, 2 to 6 percent S1OpeS--—-—==-—e-mceeu--
Memphis silt loam, 6 to 12 percent Slopes------—-———————--
Memphis silt loam, 12 to 20 percent slopeS---—-———-—-—-—-
Memphis silt loam, 20 to 30 percent SlopeS=--e-w--ecw-—e-n
Memphis silty clay loam, 6 to 12 percent slopes, severely

T3 of o Y- (O
Memphis silty clay loam, 12 to 30 percent slopes,

severely eroded--—-—--cemm o m o
Molena loamy fine sand, 0 to 6 percent SlopeS--=------uu-
Newark-Lindside silty clay loamS----e-memocoaoonooooooo
Nolin silty clay 10@m---—-—mmm oo m e
Nolin-Robinsonville $ilt 10@MS—-womoommmo e emomeo
Okaw Silt 108M-c—cmmm oo meeema

Wildlife, table 4, page 52.
Engineering uses of the soils, tables 5
and 6, pages 56 through 69.

24

25
26
27

Pasture and hayland groups are discussed on page 44, Other infor-

Capability Woodland Pasture and
unit group hayland group
Symbol Number Number
ITIw-5 1w2 4
VIIe-1 3rl 8
IIw-1 1wl 2
Vie-2 301l 7
Vile-1 3rl 7
VIiIe-3 4rl 10
VIile-1 3rl 7
I1Is-1 3s1 14
ITIw-3 1wl 12
IITw-7 1wl 12
I-1 lol 1
I-6 201 6
I1Iw-2 3w?2 12
IVe-6 3w2 12
IIs-3 201 5
IIw-6 1wl 5
IIw-1 1wl 2
IIw-3 301 11
ITe-4 30l 11
Ille-14 401 9
IVe-11 401 9
VIile-3 -— 10
IVw-1 w2 12
Ile-5 301 6
I1le-5S 301 6
Ive-11 401 9
Vie-1 30l 8
Vie-5 401 9
ITe-1 201 6
Ille-1 201 6
VIie-1 201 8
VIe-1 3rl 8
Ive-9 301 9
Vie-5 3rl 9
I1Is-1 3s1 14
ITw-1 1wl 2
I1s-2 lol 1
I-1 lol 1
Ivw-2 3w2 12



Map
symbol

Ro
SaC
SfE
Sh
Sw
Vb
Wa
WhA
WhB
WhC

GUIDE TO MAPPING UNITS--Continued

Mapping unit Page
Rosebloom silt 1o@Mme—com oo e e 35
Saffell gravelly loam, 0 to 12 percent slopes--------—--- 36
Saffell and Flomaton soils, 20 to 60 percent slopes------ 36
Sharkey Silty Clay----e oo momm oo eae. 37
SWAMP = = == = = — e e e e e e mee oo 37
Vicksburg silt 1oame—-e o ee o m oo e 38
Waverly Silt 1oame--- = c oo oo 39
Wheeling silt loam, O to 2 percent S1OpeS-mw=-ecoacoooomn 40
Wheeling silt loam, 2 to 6 percent slopeS------—-ecoeaeoo 41

Wheeling silt loam, 6 to 12 percent slopeS---—-—--ce--ee_-- 41

Capability Woodland Pasture and

unit group hayland group
Symbol Number Number
ITIw-1 1w2 3
IIIs-2 4f1 13
Vile-2 4f1 13
ITIw-5 w2 4
VIiIw-1 - --

I-1 lol 1
ITIw-1 1w2 3

I-5 201 6
ITe-1 201 6
ITTe-1 201 6




Accessibility Statement

This document is not accessible by screen-reader software. The Natural Resources
Conservation Service (NRCS) is committed to making its information accessible to all
of its customers and employees. If you are experiencing accessibility issues and need
assistance, please contact our Helpdesk by phone at (800) 457-3642 or by e-mail at
ServiceDesk-FTC@ftc.usda.gov. For assistance with publications that include maps,
graphs, or similar forms of information, you may also wish to contact our State or local
office. You can locate the correct office and phone number at http://offices.sc.egov.
usda.gov/locator/app.

Nondiscrimination Statement

Nondiscrimination Policy

The U.S. Department of Agriculture (USDA) prohibits discrimination against its
customers, employees, and applicants for employment on the basis of race, color,
national origin, age, disability, sex, gender identity, religion, reprisal, and where
applicable, political beliefs, marital status, familial or parental status, sexual orientation,
whether all or part of an individual’s income is derived from any public assistance
program, or protected genetic information. The Department prohibits discrimination in
employment or in any program or activity conducted or funded by the Department. (Not
all prohibited bases apply to all programs and/or employment activities.)

To File an Employment Complaint

If you wish to file an employment complaint, you must contact your agency’s EEO
Counselor (http://directives.sc.egov.usda.gov/33081.wba) within 45 days of the date of
the alleged discriminatory act, event, or personnel action. Additional information can be
found online at http://www.ascr.usda.gov/complaint_filing_file.html.

To File a Program Complaint

If you wish to file a Civil Rights program complaint of discrimination, complete the
USDA Program Discrimination Complaint Form, found online at http://www.ascr.usda.
gov/complaint_filing_cust.html or at any USDA office, or call (866) 632-9992 to request
the form. You may also write a letter containing all of the information requested in
the form. Send your completed complaint form or letter by mail to U.S. Department
of Agriculture; Director, Office of Adjudication; 1400 Independence Avenue, S.W.;
Washington, D.C. 20250-9419; by fax to (202) 690-7442; or by email to program.
intake@usda.gov.

Persons with Disabilities

If you are deaf, are hard of hearing, or have speech disabilities and you wish to file
either an EEO or program complaint, please contact USDA through the Federal Relay
Service at (800) 877-8339 or (800) 845-6136 (in Spanish).

If you have other disabilities and wish to file a program complaint, please see the
contact information above. If you require alternative means of communication for
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program information (e.g., Braille, large print, audiotape, etc.), please contact USDA's
TARGET Center at (202) 720-2600 (voice and TDD).

Supplemental Nutrition Assistance Program

For additional information dealing with Supplemental Nutrition Assistance Program
(SNAP) issues, call either the USDA SNAP Hotline Number at (800) 221-5689, which
is also in Spanish, or the State Information/Hotline Numbers (http://directives.sc.egov.

usda.gov/33085.wba).

All Other Inquiries
For information not pertaining to civil rights, please refer to the listing of the USDA
Agencies and Offices (http://directives.sc.egov.usda.gov/33086.wba).
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