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Either enlarged or reduced copies of the soil map in this publication can be made by commercial pho-
tographers, or they can be purchased on individual order from the Cartographic Division, Soil Conserva-
tion Service, United States Department of Agriculture, Washington, D.C. 20250.

HOW TO USE THIS SOIL SURVEY

THIS SOIL SURVEY contains informa-
tion that can be applied in managing farms
and woodlands; in selecting sites for roads,
onds, buildings, and other structures; and in
udging the suitability of tracts of land for
arming, industry, and recreation.

Liocating Soils

All the soils of Logan County are shown on
the detailed map at the back of this publication.
This map consists of many sheets made from
aerial photographs. Each sheet is numbered to
correspond with a number on the Index to Map
Sheets.

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

Finding and Using Information

The “Guide to Mapping Units” can be used
to find information. This guide lists all the soils
of the county in alphabetic order by map sym-
bol and gives the capability classification of
each. It also shows the page where each soil is
described and the woodland suitability group
to which the soil has been assigned.

Individual colored maps that show the rela-
tive suitability or degree of limitation of soils
for many specific purposes can be developed by
using the soil map and the information in the
text. Translucent material can be used as an
overlay over the soil map and colored to show
soils that have the same limitation or suitability.

For example, soils that have a slight limitation
for a given use can be colored green, those that
have a moderate limitation can be colored yel-
low, and those that have a severe limitation
can be colored red.

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

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

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

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

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 and Classification of the
Soils.”

Newcomers in Logan County may be espe-
cially interested in the section “General Soil
Map,” where broad patterns of soils are de-
scribed. They may also be interested in the in-
formation about the county given in the section
“General Nature of the County.”

Cover: Burley tobacco growing on a Pembroke silt loam.
The tobacco is in narrow contour strips, and grass sod is
between the strips.
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SOIL SURVEY OF LOGAN COUNTY, KENTUCKY

BY JAMES W. DYE, ARLIN J. BARTON, AND RONALD D. FROEDGE, SOIL CONSERVATION SERVICE

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

OGAN COUNTY is in the south-central part of Ken-

tucky (fig. 1). It has an area of approximately 563

square miles, or 360,130 acres. In 1970 the population was
21,240. Russellville is the county seat.
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Figure 1.—~Location of Logan County in Kentucky.

Logan County is mainly a diversified farming area,
and the principal crops are burley and dark tobacco, corn,
and soybeans. Dairy farming and raising beef cattle are
the leading livestock enterprises. The city of Russellville
recently cooperated with the Soil Conservation Service of
the U.S. Department of Agriculture in constructing Lake
Herndon, a multipurpose structure that has a capacity of
700 million gallons of water. The town of Lewisburg has
also participated in a similar multipurpose project. This
abundance of fresh water has played an important role
in attracting industry. Approximately 2,100 people are
employed by industry in Russellville alone.

Logan County lies in the southern part of the western
Kentucky coalfield and the northern part of the Western
Pennyroyal physiographic area of Kentucky.

The temperate climate is favorable for many kinds of
plants and animals. Generally, summers are warm and
humid, and winters are moderately cold. Precipitation
generally is fairly well distributed throughout the year.

How This Survey Was Made

Soil scientists made this survey to learn what kinds of
soil are in Logan County, 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 perhaps some they had not. They
observed the steepness, length, and shape of slopes; the

size and speed of streams; the kinds of native plants or
crops; the kinds of rock; and many facts about the
soils. They dug many holes to expose soil profiles. A
profile is the sequence of natural layers, or horizons, in
a soil; it extends from the surface down into the parent
material that has not been changed much by leaching or
by the action of plant roots. :

The soil scientists made comparisons among the profiles
they studied, and they compared these profiles with those
in counties nearby and in places more distant. They clas-
sified and named the soils according to nationwide, uni-
form 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. Pembroke and
Nolin, for example, are the names of two soil series. All
the soils in the United States that have the same series
name are essentially alike in those characteristics that
affect their behavior in the undisturbed landscape.

Soils of one series can differ in texture of the surface
layer and in slope, stoniness, or some other characteristic
that affects use of the soils by man. On the basis of such
differences, a soil series is divided into phases. The name
of a soil phase indicates a feature that affects manage-
ment. For example, Pembroke silt loam, 2 to 6 percent
slopes, is one of several phases within the Pembroke series.

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

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

1



2 SOIL SURVEY

Some mapping units are made up of soils of different
series or of different phases within one series. One such
kind of mapping unit shown on the soil map of Logan
County is the soil complex.

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 com-
plex contains some of each of the two or more dominant
soils, and the pattern and relative proportions are about
the same in all areas. Generally, the name of a soil com-
plex consists of the names of the dominant soils, joined
by a hyphen. Rock outcrop-Fredonia-Colbert complex is
ah 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 de-
scriptive names. Gullied land is a land type in Logan
County.

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

Soil scientists observe how soils behave when used as a
growing place for native and cultivated plants and as
material for structures, foundations for structures, or
covering for structures. They relate this behavior to prop-
erties of the soils. For example, they observe that filter
fields for onsite disposal of sewage fail on a given kind
of soil, and they relate this failure to the slow permeabil-
ity of the soil or to a high water table. They see that
streets, road pavements, and foundations for houses are
cracked on a named kind of soil, and they relate this
failure to the high shrink-swell potential -of the soil ma-
terial. Thus, they use observation and knowledge of soil
properties, together with available research data, to pre-
dict limitations or suitability of soils for present and
potential uses. 4

After data have been collected and tested for the key,
or benchmark, soils in a survey area, the soil scientists
set up trial groups of soils. They test these groups by
further study and by consultation with farmers, agron-
omists, 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 Logan County. A soil
association is a landscape that has a distinctive propor-
tional pattern of soils. It normally consists of one or more

major soils and at least one minor soil, and it is named
for the major soils. The soils in one association can occur
in another, but in a different pattern.

A map that shows soil associations is useful to people
who want a general idea of the soils in a county, who
want to compare different parts of a county, or who want
to know the location of large tracts that are suitable for
a certain kind of land use. Such a map is a useful general
guide in managing a watershed, a wooded tract, or a
wildlife area or in planning engineering works, recrea-
tional 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, build-
ing, or similar structure, because the soils in any one
association ordinarily differ in slope, depth, stoniness,
drainage, and. other characteristics that affect their
management.

The soil associations in Logan County are described in

the pages that follow. The general soil map of Logan

County joins the general soil map of adjacent Robertson
County, Tennessee. The detailed soil map of Logan
County, however, does not completely join with the Rob-
ertson County map because it reflects changes in the con-
cept and classification of some soil series and different
combinations of some mapping units.

1. Frondorf association

Strongly sloping to steep, moderately deep, well-drained
soils that are loamy throughout; on uplands

This association consists of strongly sloping soils,
mainly on narrow ridgetops, and moderately steep and
steep soils on sides of ridges. Areas of this association are
dissected by many streams and drainageways (fig. 2).
Some of the steepest and most rugged areas in the county
are in this association near Lake Malone. Rock outcrop
or a cliff 10 to 15 feet high commonly is near the top of
the slope; cobblestones and stones are common on the
sides of ridges and are numerous just below the cliff.
Long, narrow areas of alluvial soils are along streams and
drainageways.

This association makes up about 7 percent of the county.
It is about 65 percent Frondorf soils. Less exensive soils
and land types make up the remaining 35 percent. These
are Allegheny and Zanesville soils; Rock outcrop; and
areas of stony land, a shallow soil, and a clayey soil on
uplands; and Bonnie and Cuba soils on flood plains.

Frondorf soils are on the tops and sides of ridges. The
largest acreage is on sides of ridges. These soils commonly
have a dark-brown surface layer and a dark yellowish-
brown subsoil, and they are loamy throughout. Coarse
fragments generally are in the surface layer and subsoil,
and the depth to sandstone, siltstone, or shale ranges
from 20 to 40 inches.

This association mainly is used for trees, pasture, hay,
or wildlife habitat. A small acreage on ridgetops and
narrow flood plains is used for row crops. Some areas
around Lake Malone are used for recreation. The soils
of this association are severely limited for many uses by
steep slopes, stoniness, and depth to bedrock.
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Figure 2.—Pattern of soils and underlying material in Frondorf association.

9. Zanesville-Frondorf-Talbott association

Gently sloping to steep, deep and moderately deep, well
drained and moderately well drained soils that have a
loamy or clayey subsoil; on uplands

This association consists of gently sloping and sloping
soils on fairly broad ridges and strongly sloping to steep
soils on hillsides. The steeper soils are near streams and
major drainageways. Part of the association is underlain
by sandstone, siltstone, and shale; and part is underlain
by limestone. Rock outcrops and stones cover 10 to 20
percent of the surface in some areas that are underlain
by limestone. Long, narrow areas of alluvial soils are
along streams and drainageways.

This association makes up about 30 percent of the
county. It is about 25 percent Zanesville soils, 15 percent
Frondorf soils, and 15 percent Talbott soils. Less exten-
sive soils make up the remaining 45 percent. These are
Sadler, Colbert, Epley, and Wellston soils on uplands
and Nolin, Cuba, Steff, and Bonnie soils on flood plains.

Zanesville soils commonly are on the broader ridgetops.
They are well drained to moderately well drained and
are deep over bedrock, but they have a compact, slowly
permeable fragipan at a depth of about 28 inches. They
are loamy in the upper part and clayey below a depth
of 3 feet.

Frondorf soils are on the tops and sides of ridges. They
are well drained, are moderately deep, and contain coarse
fragments. The surface layer typically contains only a few
or no coarse fragments, but the number of fragments

increases with increasing depth. These soils are loamy
throughout.

Talbott soils also are on the tops and sides of ridges.
The largest acreage, on sides of ridges, is the steepest
soil in the association. These soils are well drained, have
a clayey subsoil, and are mostly 2 to 4 feet deep over
limestone bedrock. Rock outcrops and stones cover 10 to
20 percent of the surface area.

This association is suited to most crops commonly
grown in the county. The steeper soils are unsuited to
crops and are used mostly for pasture and trees. The
installation of septic tank absorption fields generally is
severely limited by depth to bedrock and permeability
of the subsoil.

3. Talbott-Fredonia-Rock outcrop association

Gently sloping to steep, moderately deep to deep, well-
drained soils that have a clayey subsoil; and rock out-
crops,; on uplands

This association consists of steep soils on knoblike hills
and narrow slopes dissected by streams and drainageways
(fig 3); gently sloping soils on long, narrow ridgetops;
and gently sloping to sloping soils on valley floors. This
association is mostly underlain by limestone. Karst to-
pography and sinkholes are common.

This association makes up about 13 percent of the
county. It is about 60 percent Talbott soils, 21 percent
Fredonia soils, and 6 percent Rock outcrop. Less extensive
soils make up the remaining 13 percent. These are Colbert
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Figure 3.—Pattern of soils and underlying material in Talbott-Fredonia-Rock outcrop association.

soils on uplands and Nolin and Lindside soils on flood
plains.

Talbott soils commonly are on ridgetops, but they
occur on all parts on the landscape. They are well drained
and are mostly 2 to 4 feet deep over limestone bedrock.
They formed in clayey residuum. Permeability is mod-
erately slow.

Fredonia soils are on ridgetops and in valleys. They
are well drained and have a clayey subsoil. Depth to
bedrock ranges from 20 to 40 inches. In a few areas lime-
stone outcrops make up as much as 65 percent of the
surface area.

Most of this association is wooded or idle. A small
acreage is used for pasture and hay.

4. Pembroke-Crider association

Nearly level to sloping, deep, well-drained soils that have
@ loamy or clayey subsoil; on uplands

Thig association mostly consists of fairly broad areas
of gently sloping soils (fig. 4). Several streams and drain-
ageways cross the association, but some surface drainage

is through sinks that connect with underground drain- -

ageways. The Pembroke soils do not have the distinct
mantle of loess that is characteristic of the Crider soils.
The association is underlain by limestone residuum or
old alluvium. Long, narrow areas of alluvial soils are
along streams and drainageways.

This association makes up about 37 percent of the
county and is the largest of the six associations. It is
about 56 percent Pembroke soils and 10 percent Crider

soils. Less extensive soils make up the remaining 84 per-
cent. These are Pickwick, Talbott, Nicholson, and Baxter
soils on uplands and Elk, Newark, Nolin, and Lindside
soils on flood plains.

Pembroke soils generally are on broad ridgetops. These
soils are gently sloping, well drained, and deep. They
have a surface layer of silt loam and a clayey subsoil.

Crider soils are also on broad ridgetops. These soils
are nearly level to sloping, well drained, and deep. They
have a surface layer of silt loam. The upper 20 to 40
inches of these soils formed in loess. The lower part of
the subsoil formed in residuum derived from limestone
or old alluvium.

This association is well suited to most crops commonly
grown in the county.

5. Melvin-Robertsville-Nicholson association

Level to gently sloping, deep, poorly drained and moder-
ately well drained soils that have a loamy subsoil; on
uplands and flood plains

This association mostly consists of nearly level soils on
broad, level areas where some shallow basins occur. These
basins, of which Mosley Pond is the largest, range from
2 to 75 acres in size. Some do not have surface drainage
outlets. The association is underlain by limestone.

This association makes up about 3 percent of the
county. It is about 37 percent Melvin soils, 14 percent
Robertsville soils, and 10 percent Nicholson soils. Less
extensive soils make up the remaining 39 percent. These
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Figure 4.—Pattern of soils and underlying material in Pembroke-Crider association.

are Crider, Elk, and Lawrence soils on uplands and
Lindside and Newark soils on flood plains.

Melvin soils commonly are nearly level, but in places
they are in slight depressions on flood plains. They are
poorly drained, deep, and silty.

Robertsville soils are on smooth uplands and terraces.
They also are poorly drained, deep, and silty. They have
a fragipan at a depth of 20 to 34 inches.

Nicholson soils commonly are on broad ridgetops. They
are moderately well drained and deep and have a slowly
permeable fragipan at a depth of 20 to 80 inches.

This association is used mainly for hay and pasture,
because it is poorly drained and planting is done late in
spring. Some acreage.is used for soybeans and grain
sorghum. Several of the wetter areas are wooded.

6. Pembroke-Baxter association

Gently sloping to strongly sloping, deep, well-drained
soils that have-a clayey subsoil; on uplands

This association consists of gently sloping soils on
ridges and sloping and strongly sloping soils on hillsides
(fig. 5). The more sloping soils are near Red River and
other major drainageways. The association is underlain
by limestone. Sinkholes and small depressions are com-
mon. Long, narrow areas of alluvial soils are along
streams.

This association makes up about 10 percent of the
county. It is about 37 percent Pembroke soils and 21 per-
cent Baxter soils. Less extensive soils make up the re-
maining 42 percent. These are Crider, Cumberland, and

Nicholson soils on uplands and Nolin and Lindside soils
on flood plains.

Pembroke soils generally are on broad ridgetops. These
soils are gently sloping, well drained, and deep. They
have a surface layer of silt loam and a clayey subsoil.

Baxter soils are on side slopes. These soils are well
drained and deep. They have a surface layer of cherty silt
loam and a cherty, clayey subsoil.

This association is suited to most crops commonly
grown in the county. The more sloping soils are better
suited to pasture, hay, and trees than to row crops.

Descriptions of the Soils

In this section the soils of Logan County are described
in detail, and use and management of the soils are sug-
gested. Fach soil series is described in detail, and then,
briefly, the mapping units in that series. Unless specifi-
cally mentioned otherwise, it is to be assumed that what
is stated about the soil series holds true for the mapping
units in that series. Thus, to get full information about
any one mapping unit, it is necessary to read both the
description of the mapping unit and the description of
the soil series to which it belongs.

An important part of the description of each soil series
is the soil profile, that is, the sequence of layers from the
surface downward to rock or other underlying material.
Each series contains two descriptions of this profile. The
first is brief and in terms familiar to the layman. The
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Figure 5—Pattern of soils and underlying material in Pembroke-Baxter association.

second is much more detailed and is for those who need
to make thorough and precise studies of soils. Unless
otherwise stated, color terms are for moist soil.

The profile described in the soil series is representative
of mapping units in that series. If a given mapping unit
has a profile in some ways different from the one de-
scribed in the series, these differences are stated in the
description of the mapping unit, or they are apparent
in the name of the mapping unit. The description of each
mapping unit contains suggestions about how the soil can
be managed.

As mentioned in the section “How This Survey Was
Made,” not all mapping units are members of a soil se-
ries. Gullied land, for examiple, does not belong to a soil
series but, nevertheless, is listed in alphabetic order along
with the soil series.

Following the name of each mapping unit is a symbol
in parentheses. This symbol identifies the mapping unit
on the detailed soil map. Listed at the end of each de-
scription of a mapping unit are the eapability unit and
woodland group in which the mapping unit has been
placed.

The acreage and proportionate extent of each mapping
unit are shown in table 1. Many of the terms used in
describing soils can be found in the Glossary, and more
detailed information about the terminology and methods
of soil mapping can be obtained from the Soil Survey
Manual (156).%

* Italic numbers in parentheses refer to Literature Cited, p. 75.

Allegheny Series

The Allegheny series consists of deep, well-drained
soils on old high terraces, foot slopes, and alluvial fans.
These soils formed in old alluvium weathered from sand-
stone, quartzite, limestone, and shale. Slopes are mainly
2 to 12 percent, but in a few areas they range to 20
percent.

In a representative profile the surface layer is brown
loam 8 inches thick. The subsoil extends to a depth of
about 40 inches. It is yellowish-brown loam in the upper
3 inches, brown and yellowish-brown clay loam to a depth
of 30 inches, and mottled brown, red, and light yellowish-
brown clay loam in the lower part. The substratum to a
depth of 50 inches is mottled red, brownish-yellow, and
brown sandy clay.

Allegheny soils have a deep root zone and are mod-
erately permeable. They are generally very strongly acid
except where limed.

The more gently sloping Allegheny soils are mostly
used for crops, and the strongly sloping Allegheny soils
are used for pasture, hay, and trees.

Representative profile of Allegheny loam, 2 to 6 percent
slopes, on the northeast side of State Highway 100, 200
feet northwest of intersection with State Highway 1666
and about 1 mile northwest of Simpson County line:

Ap—O0 to 8 inches, brown (10YR 4/3) loam; weak, fine,

granular structure; very friable; medium acid;
clear, smooth boundary.
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TaBLE 1.—Approzimate acreage and proportionate extent of the soils

Soil Area Extent Soil Area | Extent
Acres Percent Acres Percent

Allegheny loam, 2 to 6 percent slopes- .. ____._ 1,072 0.3 || Linker loam, 6 to 12 percent slopes. _...--_—--- 647 0.2
Allegheny loam, 6 to 12 percent slopes._._..__ 704 .2 || Melvin silt loam__ . emaeoo 3,212 .9
Allegheny stony loam, 12 to 20 percent slopes.. 748 .2 || Newark silt loam______ oo 6, 367 1.8
Baxter cﬁerty silt loam, 6 to 12 percent slopes..| 5, 482 1. 5 || Nicholson silt loam, 0 to 2 percent slopes_..--- 1, 632 .5
Baxter cherty silt loam, 12 to 20 percent slopes_| 2, 913 .8 || Nicholson silt loam, 2 to 6 percent slopes..__.- 5, 427 1.5
Baxter cherty silty clay loam, 6 to 12 percent : Nicholson silt loam, 6 to 12 percent slopes_. - . 386 .1

slopes, severely eroded. _ ... ... - 1, 260 .4 || Nolin silt loam _ o meeeaaes 13,811 3.8
Bonnie silt loam___ . oo e 945 . 3 || Pembroke silt loam, 0 to 2 percent slopes._.-.. 9, 551 2.7
Clifty gravelly silt loam______ ... 368 .1 || Pembroke silt loam, 2 to 6 percent slopes.._--- 62, 417 17. 3
Colbert silt loam, 6 to 12 percent slopes. _..... 1, 890 .5 || Pembroke silt loam, 6 to 12 percent slopes__-__ 11, 716 3.2
Colbert silty clay, 6 to 12 percent slopes, Pembroke silty clay loam, 6 to 12 percent

severelyeroded_ .. .. oo __. 721 .2 slopes, severely eroded_ . ... -._.__- 1,836 .5
Crider silt loam, 0 to 2 percent slopes_________ 1, 381 . 4 || Pickwick silt loam, 2 to 6 percent slopes.._.-__ 5,174 1. 4
Crider silt loam, 2 to 6 percent slopes_..._____ 12, 413 3.5 {| Pickwick silt loam, 6 to 12 percent slopes.__._- 4, 980 1. 4
Crider silt loam, 6 to 12 percent slopes____..__ 2,126 . 6 || Pickwick silty clay loam, 6 to 12 percent slopes,
Cubasilt loam .- 1, 597 .5 severely eroded._ .- oo _. 930 .3
Cumberland silt loam, 2 to 6 percent slopes__._| 1,331 .4 || Robertsville silt loam . oo~ 1,235 .4
Cumberland silt loam, 6 to 12 percent slopes._.| 1,322 . 4 || Rock outcrop-Fredonia-Colbert complex. ... 2, 683 .7
Cumberland silty clay loam, 6 to 12 percent Sadier silt loam, 0 to 2 percent slopes...--.---- 3, 432 1.0

slopes, severely eroded_ _ __ ... . _.___ 332 .1 |i Sadler silt loam, 2 to 6 percent slopes__._.___. 9, 425 2.6
Dunning silty elay loam______ . ___..____ 2,172 .6 || Steff silt loam_ oot eeoa—eoo 497 .1
Elk silt loam, 0 to 2 percent slopes. . __ ... 1, 419 .4 || Talbott silt loam, 2 to 6 percent slopes....__-- 8, 283 2.3
Elk silt loam, 2 to 6 percent slopes___._____.. 5, 273 1.5 || Talbott silt loam, 6 to 12 percent slopes...___- 19, 894 5.5
Elk silt loam, 6 to 12 percent slopes_____..____ 877 . 2 || Talbott silt loam, 12 to 20 percent slopes.__.-- 1, 606 .4
Epley silt loam, 2 to 6 percent slopes.._______ 7, 140 2.0 || Talbott silty clay, 6 to 20 percent slopes, se-
Epley silt loam, 6 to 12 percent slopes. .. .- __. 1,213 .3 verely eroded . _ - oo oooee oo 4, 389 1.2
Fredonia rocky silty clay loam, 2 to 12 percent Talbott-Colbert rocky silt loams, 2 to 20 per- .

SlOPeS _ o e 9, 260 2.6 cent Slopes._ e ceemeaomm e 18, 188 5.0
Frondorf silt loam, 6 to 12 percent slopes____.. 10, 905 3.0 || Talbott-Colbert rocky silt loams, 20 to 50 per-
Frondorf silt loam, 12 to 20 percent slopes.__.. 4, 355 1.2 cent SlOPes_ - oo emmmmaea—oo 15, 155 4.2
Frondorf stony complex, 12 to 50 percent slopes_| 20, 633 5.8 || Wellston silt loam, 2 to 6 percent slopes.___.-- 905 .3
Gullied land _ - oo oo 303 .1 || Wellston silt loam, 6 to 12 percent slopes....--- 6, 138 1.7
Hartsells loam, 6 to 12 percent slopes_ ____.___ 579 .2 || Zanesville silt loam, 2 to 6 percent slopes_...-- 23, 689 6. 6
Johnsburg silt loam______________._ ... 1, 156 . 3 || Zanesville silt loam, 6 to 12 percent slopes..._. 4,909 1.4
Karnak silty elay_ - - 1, 094 .3 Lakes e e 471 .1
Lawrence silt loam . _ _ _ .. ________.___ 2, 860 . 8 Rock qUATTIeS. oo oo oo emaamee e 71 ®
Lindside silt loam _ . - oo 5, 081 14
Linker loam, 2 to 6 percent slopes__..____..__ 149 (1) Total . - oo 360, 130 100. 0

1 Less than 0.05 percent.

B1t—8 to 11 inches, yellowish-brown (10YR §5/6) loam;
weak, very fine, subangular blocky structure; fri-
able; common roots; common clay films; medium
acid; clear, smooth boundary.

B21t—11 to 22 inches, brown (7.5YR 4/4) clay loam; weak,
fine, subangular blocky structure; friable; few
roots; common clay films; very strongly acid; clear,
smooth boundary.

B22t—22 to 30 inches, yellowish-brown (10YR 5/4) clay loam;
many, medium, distinct mottles of brown (7.5YR
4/4) ; moderate, fine, subangular blocky structure;
firm; many thick clay films; very strongly acid;
clear, smooth boundary.

B23t—30 to 40 inches, mottled brown (7.5YR 4/4), red
(2.5YR 4/8), and light yellowish-brown (10YR 6/4)
clay loam; moderate, medium, subangular blocky
structure; firm; many thick clay films; very strong-
ly acid; clear, smooth boundary.

C—40 to 50 inches, mottled red (2.5YR 4/8), brownish-
yellow (10YR 6/8), and brown (7.5YR 4/4) sandy
clay; weak, coarse, angular blocky structure; firm;
very strongly acid.

The solum ranges from 30 to 40 inches in thickness, and
depth to bedrock is 40 inches or more. The profile is strongly
acid or very strongly acid throughout, except where limed.

The Ap horizon is brown (10YR 4/3 or 5/3), and the
B horizon ranges from brown (7.5YR 4/4) to light yellow-
ish brown (10YR 6/4). The B2t horizon is clay loam or
sandy clay loam, and the C horizon is sandy clay or sandy

clay loam. In some places the A and B horizons are as
much as 10 percent coarse fragments and gravel and the C
horizon is as much as 35 percent.

Allegheny soils are near Pembroke, Crider, Pickwick, and
Linker soils. They have a thinner solum than Pembroke,
Crider, or Pickwick soils and have a higher content of sand
in the subsoil and yellower hues in the lower part of the B
horizon. They are coarser textured in the lower part of the
B horizon than Pembroke and Crider soils. They are deeper
over bedrock than Linker soils.

Allegheny loam, 2 to 6 percent slopes (AB).—This
soil is on moderately broad, high terraces. Areas range
from 3 to 20 acres in size. This soil has the profile de-
scribed as representative of the series.

Tncluded with this soil in mapping were small areas of
Crider and Pembroke soils and a few small areas that are
approximately 15 percent coarse fragments in the lower
part of the B horizon.

This Allegheny soil is suited to most of the row crops
and hay and pasture plants commonly grown in the
county. Erosion is a hazard in cultivated areas, and soil-
conserving practices therefore are needed to slow runoff
and reduce erosion. (Capability unit ITe—4; woodland
group 201)

Allegheny loam, 6 to 12 percent slopes (AIC).—This
soil is on narrow ridges, side slopes, and foot slopes, gen-
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erally below more gently sloping soils. Areas are long and
narrow and range from 3 to 7 acres in size.

Included with this soil in mapping were a few small
areas of Linker and Pembroke soils. Also included were
a few small areas of a soil that is less than 40 inches
deep over bedrock and has a surface layer of cobbly fine
sandy loam and a subsoil that is 15 percent coarse frag-
ments.

This Allegheny soil is suited to most row crops and
hay and pasture plants commonly grown in the county.
Erosion is a severe hazard. Where row crops are grown,
soil-conserving practices are needed to slow runoff and
redx;ce erosion. (Capability unit IITe-5; woodland group
201

Allegheny stony loam, 12 to 20 percent slopes (AsD).—
This soil is on uplands and: foot slopes. Areas are small
and irregular in shape and range from 2 to 5 acres in
size. This soil has a profile similar to the one described
as representative of the series, but the surface layer is
stony and is 3 to 5 inches thick.

Included with this soil in mapping were a few small
areas of Linker soils and a few small areas of a soil that
has a surface layer of cobbly fine sandy loam and a sub-
soil that is 15 percent coarse fragments.

This Allegheny soil is not suited to row crops, but it is
suitable for pasture and trees. Erosion is a severe hazard
in cultivated areas. Management therefore is needed to
slow runoff and reduce erosion. (Capability unit VIs-1;
woodland group 2o1)

Baxter Series

The Baxter series consists of deep, well-drained soils
on uplands. These soils formed in red clayey residuum
derived from cherty limestone. They are on the tops and
sides of ridges. Slopes range from 6 to 20 percent.

In a representative profile the surface layer is brown
cherty silt loam about 9 inches thick. The subsoil extends
to a depth of 75 inches. It is strong-brown cherty silty
clay loam in the upper 7 inches, red cherty silty clay and
cherty clay in the next 32 inches, and mottled red, strong-
brown, dark-red, and light-gray cherty clay in the lower
part. The substratum to a depth of 100 inches is mottled
red, strong-brown, light-gray, and dark-red cherty clay.

Baxter soils have a deep root zone and are moderately
permeable. They are generally strongly acid or very
strongly acid, but the surface layer is less acid where
limed.

The wider ridgetops are used for row crops, and the
steeper slopes are used mostly for hay and pasture and in
some places for trees.

Representative profile of Baxter cherty silt loam, 6 to
12 percent slopes, on the north side of State Highway 102
about 1 mile east of Keysburg, approximately 10 miles
southwest of Russellville and 0.75 mile north of the
Tennessee-Kentucky State line:

Ap—0 to 9 inches, brown (10YR 4/3) cherty silt loam;
weak, fine, granular structure; very friable; many
roots; 20 percent chert fragments; medium acid;
clear, smooth boundary.

B1t—9 to 16 inches, strong-brown (7.5YR 5/6) cherty siity
clay loam; moderate, ine and medium, subangular
blocky structure; friable; many roots; common thin

clay films; 15 percent chert fragments; strongly
acid; gradual, smooth boundary.

B21t—16 to 32 inches, red (2.5YR 4/6) cherty silty clay
grading with depth to cherty clay; moderate, me-
dium, angular blocky structure; very firm, sticky
and plastic; common roots; discontinuous thin clay
films on vertical and horizontal ped faces; 80 per-
cent chert fragments; strongly acid; gradual, smooth
boundary.

B22t—32 to 48 inches, red (10R 4/6) cherty clay; com-
mon, medium, distinct mottles of strong brown, yel-
lowish brown, and light olive brown; moderate, me-
dium, angular blocky structure; very firm, sticky
and plastic; few roots; common thin clay films;
30 percent chert fragments; very strongly acid;
gradual, wavy boundary.

B3t—48 to 75 inches, mottled red (2.5YR 4/6), strong-
brown (7.5YR 5/6), light-gray (10YR 7/2), and
dark-red (10R 3/6) cherty clay; moderate, medium,
angular blocky structure; very firm, sticky and
plastic; few roots; common thin clay films; 40 per-
cent chert fragments; very strongly acid; gradual,
wavy boundary.

C—175 to 100 inches, mottled red (2.5YR 4/6), strong-brown
(7.5YR 5/6), light-gray (10YR 7/2), and dark-red
(10R 3/8) cherty clay; massive; very firm, very
sticky and plastic; 40 percent chert fragments;
very strongly acid.

The solum ranges from 60 to 120 inches or more in thick-
ness, and depth to limestone bedrock is more than 6 feet.
The profile ranges from strongly acid to very strongly acid,
but the surface layer is less acid where limed. Content of
chert fragments ranges from 15 to 35 percent in the Ap,
B1, and B2 horizons and from 20 to 50 percent in the B3
and C horizons.

The Ap horizon is generally brown (10YR 4/3) or dark
grayish brown (10YR 4/2), but in severely eroded areas it
ranges from strong-brown (7.5YR 5/6) to reddish-brown
(5YR 4/4) and is cherty silty clay loam.

The B1 horizon ranges from reddish brown (5YR 4/4) to
strong brown (7.5YR 5/6). The B2 horizon ranges from
yellowish red (5YR 5/6) to red (10R 4/6) and from
cherty silty clay loam to cherty clay. The B3 and C horizons
are mottled in hues of red, brown, and gray.

Baxter soils are near Talbott, Pembroke, and Nicholson
soils. They have a thicker solum and are deeper over bed-
rock than Talbott soils. They are more clayey in the sub-
goil than Pembroke soils, and they are cherty. They are
better drained than Nicholson soils and do not have a
fragipan.

Baxter cherty silt loam, 6 to 12 percent slopes {BaC).—
This soil is on narrow ridgetops and upper sides of
ridges. Karst topography is common. Areas are generally
long and narrow and range from about 5 to 30 acres in
size. The profile of this soil is the one described as rep-
resentative of the series.

Included with this soil in mapping were some areas of
a soil that is similar to this Baxter soil, but the plow layer
is dark brown. Also included were a few small areas
where slopes are less than 6 percent.

This Baxter soil is suited to most of the row crops and
hay and pasture plants commonly grown in the county.
It is somewhat difficult to till because chert fragments
are throughout the profile. Erosion is a severe hazard.
Where row crops are grown, soil-conserving practices are
needed to slow runoff and reduce erosion. (Capability
unit ITIe-2; woodland group 20l)

Baxter cherty silt loam, 12 to 20 percent slopes
{BaD}.—This soil is on sides of ridges below the more gently
sloping soils on ridgetops. Areas range from 5 to 50 acres
in size.
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Included with this soil in mapping were small areas
of Talbott soils and some areas of Baxter soils that have
slopes of more than 20 percent.

This soil is suited to most of the row crops and hay and
pasture plants commonly grown in the county. It is diffi-
cult to till because chert fragments are numerous and
slopes are steep. Row crops should be grown only occa-
sionally because the hazard of erosion is very severe in
cultivated areas. (Capability unit IVe-1; woodland
group 201)

Baxter cherty silty clay loam, 6 to 12 percent slopes,
severely eroded (BbC3).—This soil is on narrow ridgetops
and sides of ridges. Slopes are mainly 9 to 12 percent.
Areas are generally long and narrow and range from
about 3 to 15 acres in size. This soil has a profile similar
to the one described as representative of the series, but
erosi(i)n has made the plow layer redder and finer tex-
tured.

Included with this soil in mapping were a few areas
where the surface layer is cherty silt loam and a few
small areas of severely eroded Pembroke soils.

This Baxter soil is suited to most row crops and hay
and pasture plants commonly grown in the county. It is
better suited to hay and pasture than to row crops. Seed-
bed preparation is difficult because the surface layer is
clayey and cherty. The content of organic matter is very
low. Erosion is a very severe hazard in cultivated areas.
Soil-conserving practices therefore are needed to slow
runoff and reduce erosion. (Capability unit IVe-6; wood-
land group 3o0l)

Bonnie Series

The Bonnie series consists of deep, poorly drained soils
on flood plains. These soils formed in alluvium washed
from soils derived from acid sandstone, siltstone, shale,
and, to a minor extent, limestone.

In a representative profile the surface layer is brown
silt loam about 8 inches thick. The subsoil extends to a
depth of about 33 inches. It is light brownish-gray silt
loam mottled with brown and dark yellowish brown.
Small, dark concretions are common. The substratum to a
depth of 67 inches is gray light silty clay loam that has
many brown mottles.

Bonnie soils are slowly permeable and have slow or
ponded runoff. They are generally strongly acid, but the
surface layer is less acid where limed.

Some areas of these soils are used for crops, hay, or
pasture. Many are wooded.

Representative profile of Bonnie silt loam, 50 feet west
of private road, 0.8 mile south of State Highway 107, and
about 5.5 miles northwest of Lewisburg:

Ap—O0 to 8 inches, brown (10YR 4/3) silt loam; weak, fine,
granular structure; very friable; few small quartz
pebbles; neutral; clear, smooth boundary.

Bg—8 to 33 inches, light brownish-gray (10YR 6/2) silt
loam; many, medium, distinct, brown (10YR 5/3)
mottles and few, distinct, dark yellowish-brown
(10YR 4/4) mottles; weak, fine and medium, granu-
lar structure; friable; common iron and mangan-
ese concretions; strongly acid; diffuse boundary.

Cg—33 to 67 inches, gray (10YR 6/1) light silty clay loam;
many, medium, distinct, brown (10YR 5/3 and 4/3)
mottles; moderate, medium, subangular blocky
structure; friable to firm; strongly acid.

The solum ranges from 24 to 36 inches in thickness. The
profile is generally strongly acid to very strongly acid
throughout, but the surface layer is less acid where limed.

The Ap horizon is brown (10YR 4/3), dark grayish brown
(10YR 4/2), or light brownish gray (10YR 6/2). The B
and C horizons range from gray (10YR 6/1) to light gray
(2.5Y 7/2) mottled with brown, dark yellowish brown, and
yellowish brown. The C horizon is generally gray (10YR
6/1) and has many prominent mottles that range from
light gray to strong brown. The C horizon is siit leam or
light silty clay loam and in some places has sandy strata.

The poorly drained Bonnie soils are near the moderately
-well drained Steff soils and the well drained Cuba soils.

Bonnie silt loam (Bo).—This soil is on flood plains and
is nearly level or slightly depressed. Areas range from £
to 20 acres in size.

Included with this soil in mapping were some small
areas of Steff soils and a few areas where the surface layer
is loam or fine sandy loam. .

This Bonnie soil is subject to seasonal flooding, and de-
pressions are sometimes ponded. Wetness delays seedbed
preparation in spring.

This soil is suited to soybeans and corn. Grasses and
legumes that tolerate wetness and overflow are used for
pasture and hay. Adequate drainage allows earlier plant-
ing and a wider selection of plants. (Capability unit
I1Tw-1; woodland group 1w2)

Clifty Series

The Clifty series consists of nearly level, deep, well-
drained gravelly soils on flood plains. These soils formed
in alluvium derived from acid sandstone, siltstone, and
shale. )

In a representative profile the surface layer is brown
gravelly silt loam about 10 inches thick. The subsoil is
yellowish-brown gravelly fine sandy loam about 14 inches
thick. The substratum to a depth of about 45 inches is
brown gravelly silt loam.

Clifty soils have a deep root zone and are moderately
rapidly permeable. They are strongly acid unless hmgd.
They are subject to flooding of short duration during win-
ter and spring. .

The larger bottoms are suited to row crops, hay, and
pasture. Other areas are mostly wooded. )

Representative profile of Clifty gravelly silt loam on
a flood plain southeast of State Highway 1038, 0.5 mile
north of intersection with State Highway 103, about 5.5
miles north of Auburn:

Ap—O0 to 10 inches, brown (10YR 4/3) gravelly silt loam;
weak, fine, granular structure; very friable; 15 per-
cent gravel, by volume; strongly acid; clear, smooth
boundary.

B2—10 to 24 inches, yellowish-brown (10YR 5/4) gravelly
fine sandy loam; weak, fine, granular structure;
very friable; 20 percent gravel, by volume; strongly
acid; gradual, wavy boundary.

C—24 to 45 inches, brown (10YR 4/3) gravelly silt loam;
massive; very friable; 40 percent gravel, by vol-
ume ; strongly acid.

The solum ranges from 2 to 8 feet in thickness, and the
alluvial deposits range from 4 feet to about 12 feet in thick-
ness. The profile is strongly acid or very strongly acid, un-
less the soil is limed. The A and B horizons range from
5 to 25 percent, by volume, gravel, and the C horizon ranges
from 20 to 50 percent. Below a depth of 4 feet, the content
of gravel is as much as 70 percent.
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The A horizon is brown (10YR 4/3 or 5/8), and the B
horizon ranges from dark yellowish brown (10YR 4/4) to
yellowish brown (10YR 5/6). The B horizon is gravelly fine
sandy loam, gravelly loam, or gravelly silt loam. The C
horizon is brown (10YR 4/3 or 5/3) or yellowish brown
(10YR 5/4). It is mainly gravelly silt loam or gravelly loam,
but in places stratified layers of sand and gravel are below
a depth of 40 inches.

Clifty soils are near Cuba and Steff soils, which are non-
gravelly in the upper 4 feet. They are better drained than
Steff soils.

Clifty gravelly silt loam {Cf).—This nearly level soil
is on narrow flood plains of small streams, Areas are gen-
erally long and narrow and range from 2 to 15 acres in
size.

Included with this soil in mapping were small areas of
Cuba and Steff soils and a few areas of a soil that is more
than 50 percent gravel below a depth of 20 inches.

- This Clifty soil is generally strongly acid. It has slow
runoff and moderately rapid permeability, and it is sub-
ject to flooding during winter and spring.

Corn, soybeans, and hay and pasture plants that toler-
ate occasional flooding are better suited to this soil than
other crops. (Capability unit ITs-1; woodland group 1lol)

Colbert Series

The Colbert series consists of moderately deep and deep,
moderately well drained soils on ridgetops and sides of
ridges. These soils formed in residuum weathered from
argillaceous limestone and shaly limestone. Slopes range
from 2 to 50 percent.

In a representative profile the surface liyer is brown
silt loam about 7 inches thick. The subsoil extends to a
depth of about 39 inches. It is light yellowish-brown silty
clay loam in the upper part, vellowish-brown clay that
has many light brownish-gray and yellowish-red mottles
in the middle part, and light brownish-gray clay that has
‘many, distinet, strong-brown mottles in the lower part.
The substratum to a depth of 51 inches or more is olive
clay that has many brownish-yellow and gray mottles.

Colbert soils have a moderately deep root zone over
very tight clay and are very slowly permeable. They are
generally medium acid or strongly acid in the upper 2
feet, but the surface layer is less acid in places where it
has been limed.

Most areas of Colbert soils are used for hay, pasture, or
trees. A few areas are used for crops.

Representative profile of Colbert silt loam, 6 to 12 per-
cent slopes, 50 feet southeast of gravel road, 0.75 mile
southwest of intersection with U.S. Highway 431, 2.5
miles northwest of Lewisburg:

Ap—0 to 7 inches, brown (10YR 5/3) silt loam; weak, fine,
granular structure; friable; slightly acid; clear,
smooth boundary.

B1t—T7 to 11 inches, light yellowish-brown (10YR 6/4) silty
clay loam; moderate, medium, subangular blocky
structure; firm, sticky and plastic; strongly acid;
clear, smooth boundary.

B2t—11 to 27 inches, yellowish-brown (10YR 5/6) clay;
many, medium, distinet mottles of light brownish
gray (10YR 6/2) and yellowish red (5YR 4/6);
strong, medium, blocky structure; common clay films;
very firm, very sticky and very plastic; strongly
acid; gradual, smooth boundary.

B3t—27 to 39 inches, light brownish-gray (10YR 6/2) clay;
many distinet mottles of strong brown (7.5YR 5/6) ;

moderate, medium, subangular blocky structure;
very firm, plastic; 15 percent small chert fragments;
few black concretions; medium acid.

C—39 to 51 inches +, olive (5Y 5/3) clay; many, medium,
prominent mottles of brownish yellow (10YR 6/6)
and gray (5Y 5/1) ; massive; very firm, very sticky
and plastic; 10 percent small chert fragments; me-
dium acid.

The solum ranges from 2 to 5 feet in thickness, and depth
to bedrock ranges from 2% to 7 feet. The A and B horizons
range from slightly acid to strongly acid, and the C horizon
ranges from neutral to medium acid. In most years during
dry periods the soil cracks. The cracks are as much as
1% inch wide, 12 inches long, and 20 inches deep.

The Ap horizon ranges from dark grayish brown (10YR
4/2) to yellowish brown (10YR 5/4). It is generally silt
loam or silty clay loam but ranges to silty clay in severely
eroded areas.

The Bl horizon ranges from dark yellowish brown (10YR
4/4) to brownish yellow (10YR 6/6). It is silty clay loam
or silty clay. The B2 horizon ranges from dark yellowish
brown (10YR 4/4) to brownish yellow (10YR 6/8). The
B3 and C horizons have hues of 10YR to 5Y, values of 4
to 7, and chromas of 1 to 6. These horizons have many dis-
tinct or prominent mottles within this color range. Lime-
stone fragments less than 3 inches in diameter make up
as much as § percent of the C horizon.

Colbert soils are near Talbott and Fredonia soils. They
have yellower hues than Talbott and Fredonia soils, have
larger cracks during dry periods, and are more poorly
drained.

Colbert silt loam, 6 to 12 percent slopes {CoC).—This
soil is on narrow ridgetops, sides of ridges, and benches.
Areas range from 2 to 12 acres in size. This soil has the
profile described as representative of the series.

Included with this soil in mapping were a few small
areas of Talbott soils; small areas of rock outcrops and a
shallow, clayey soil between the rocks; and a few areas
where slopes are less than 6 percent.

This Colbert soil is commonly medium acid to strongly
acid in the upper 2 feet. It is poorly suited to tilled crops.
It is better suited to hay, pasture, and trees. Erosion is a
serious hazard in cultivated areas, and soil-conserving
practices therefore are needed to slow runoff and reduce
erosion. (Capability unit TVe-4; woodland group 3cl)

Colbert silty clay, 6 to 12 percent slopes, severely
eroded (CpC3).—This soil is generally on the lower, reaches
of side slopes, on knolls, and to a lesser extent on benches
of rough, steep land. Areas range from 2 to 10 acres in
size. This soil has a profile similar to the one described
as representative of the series, but the plow layer is yel-
lowish-brown silty clay. Most or all of the original surface
layer has been removed by erosion, and shallow gullies
have formed in places.

Included with this soil in mapping were small areas of
Talbott soils, small areas of uneroded Colbert soils, and
areas of Colbert soils that have slopes of more than 12
percent.

This Colbert soil is normally medium or strongly acid
in the upper 2 feet. It has very low organic-matter content
and is poorly suited to crops. It is difficult to.till because
the clay content is high in the surface layer.

This soil is not suited to cultivated crops because tilth
is poor and the erosion hazard is severe. It is better su.ifged
to hay, pasture, or trees than to other uses. (Capability
unit VIe-2; woodland group 4cl)
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Crider Series

The Crider series consists of nearly level to sloping,
deep, well-drained soils on uplands. The upper 20 to 40
inches formed in loess, and the lower part formed in lime-
stone residuum or old alluvium. A few areas have karst
topography.

In a representative profile the surface layer is brown
silt loam about 7 inches thick. The subsoil extends to a
depth of 76 inches or more. The upper 37 inches is brown
and yellowish-red silt loam. The lower part is dark-red
silty clay loam.

Crider soils have a deep root zone and are moderately
permeable. They are generally medium acid to very
strongly acid, but the surface layer is less acid where
limed.

These soils are used extensively for crops. A small acre-
age is used for pasture and hay.

Representative profile of Crider silt loam, 0 to 2 percent

slopes, 50 feet southwest of State Highway 1039, about 1.1
miles southeast of intersection with U.S. Highway 68,
near the city limits of Auburn:

Ap—o0 to 7 inches, brown (10YR 4/8) silt loam; weak, fine,
granular structure; very friable; medium acid;

~ clear, smooth boundary.

B1t—7 to 12 inches, brown (7.5YR 4/4) silt loam; weak,
flne, subangular blocky structure; friable; few clay
fillms; medium acid; gradual, smooth boundary.

B21t—12 to 30 inches, brown (7.5YR 4/4) silt loam; mod-
erate, medium, subangular blocky structure; fri-
able; common clay films; few, small, black concre-
tions; very strongly acid; gradual, smooth bound-
ary.

B22t—30 to 44 inches, yellowish-red (5YR 4/6) heavy silt
loam; moderate, medium, subangular blocky struc-
ture; friable; common clay films; few, small, black
concretions; silt coatings on some peds in lower
part; very strongly acid; gradual, smooth boundary.

IIB23t—44 to 76 inches 4, dark-red (2.5YR 3/6) silty clay
loam; moderate, medium, angular and subangular
blocky structure; firm; common clay films; 5 per-
cent pale-brown silt pockets, by volume; pale-brown
silt coatings on some peds; common concretions;
very strongly acid.

The solum ranges from 60 to 100 inches in thickness, and
depth to bedrock ranges from 60 to 140 inches. The profile
ig generally medium acid to very strongly acid, but the
surface layer is less acid where limed.

The Ap horizon is generally brown (10YR 4/83 or 5/8),
but in some places it is dark grayish brown (10YR 4/2).
The Blt and B21t horizons range from brown (7.5YR 4/4)
to yellowish red (5YR 4/6). The B22t horizon is reddish-
brown (5YR 4/4) or yellowish-red (5YR 4/6) silt loam. The
IIB horizon is dark red (2.5YR 3/6 or 10R 3/8).

Crider soils are near Pembroke, Pickwick, and Nicholson
soils. They are more silty and less red in the upper part
of the B horizon than Pembroke and Pickwick soils. They
are lighter colored in the Ap horizon than Pembroke soils.
They are better drained than Nicholson soils.

Crider silt loam, 0 to 2 percent slopes (CrA).—This
soil is on broad ridgetops. Areas range from 2 to 40 acres
in size. This soil has the profile described as representa-
tive of the series. Included in mapping were small areas
of Pembroke and Nicholson soils.

This Crider soil is easy to till and is not subject to
erosion. It is suited to all of the row crops and hay and pas-
ture plants commonly grown in the county. It is well

suited to tobacco and alfalfa. (Capability unit I-3; wood-
land group 102)

Crider silt loam, 2 to 6 percent slopes (CrB).—This
soil is on broad ridgetops. Areas range from 2 to 35 acres
in size. Included in mapping were small areas of Pem-
broke and Nicholson soils. :

This Crider soil is suited to all of the row crops and
hay and pasture plants commonly grown in the county.
It is well suited to tobacco and alfalfa. It is easy to till,
but is subject to erosion. Soil-conserving practices there-
fore are needed to slow runoff and reduce erosion. (Capa-
bility unit ITe-1; woodland group 1o2)

Crider silt loam, 6 to 12 percent slopes (CrC).—This
soil is on long, narrow ridgetops and on side slopes below
more nearly level soils. Areas range from 5 to 20 acres in
size. A few areas have karst topography. Included in
mapping were a few areas of Pembroke soils and eroded
Crider soils.

This Crider soil is suited to most of the row crops and
hay and pasture plants commonly grown in the county.
It is easy to till, but the erosion hazard is severe. Soil-
conserving practices therefore are needed to slow runoff
and reduce erosion. (Capability unit IITe-1; woodland
group 1o2)

Cuba Series

The Cuba series consists of nearly level, deep, well-
drained soils on flood plains adjacent to major streams
and their tributaries. These soils formed in silty, acid
alluvium.

In a representative profile the surface layer is brown
silt loam about 9 inches thick. The subsoil 1s yellowish-
brown and dark yellowish-brown silt loam that extends
to a depth of 44 inches. The substratum to a depth of 70
inches or more is brown and grayish-brown, stratified silt
loam, loam, and fine sandy loam.

Cuba soils have a deep root zone and are moderately
permeable. They are generally strongly acid or very
strongly acid throughout, but the surface layer is less acid
where limed. Occasional flooding occurs in spring and
during the growing season.

Most areas of Cuba soils are used for crops. A small
acreage is used for hay or pasture. )

Representative profile of Cuba silt loam, in a field 15
feet north of Clifty Creek along a gravel road, 0.9 mile
south of intersection with State Highway 107, 5.5 miles
northwest of Lewisburg:

Ap—0 to 9 inches, brown (10YR 4/3) silt loam; weak, fine,
granular structure; very friable; slightly acid;
abrupt, smooth boundary.

B21—9 to 24 inches, yellowish-brown (10YR 5/4) silt loam;
weak, fine, granular and subangular blocky struc-
ture; friable; very strongly acid; clear, smooth
boundary.

B22—24 to 44 inches, dark yellowish-brown (10YR 4/4) silt
loam and thin strata of yellowish brown (10YR
5/6); weak, fine, granular and subangular blocky
structure ; friable; strongly acid.

1IC—44 to 70 inches -+, brown (10YR 4/3) and grayish-
brown (10YR 5/2), stratified silt loam, loam, and
fine sandy loam; massive; friable; strongly acid.

The solum ranges from 2 to 6 feet in thickness and is
underlain by stratified material. The profile is generally
strongly acid or very strongly acid throughout, but the sur-
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face layer is neutral to medium acid in places where it has
been limed.

The Ap horizon ranges from dark grayish brown (10YR
4/2) to brown (10YR 5/3). The B and C horizons range
from brown (10YR 4/3) to brownish yellow (10YR 6/6).
Some profiles have mottles below a depth of 30 inches.

The well drained Cuba soils are near the moderately
well drained Steff soils and the poorly drained Bonnie soils.
All three soils in this drainage sequence formed in acid
alluvium.

Cuba silt loam (Cu).—This nearly level soil is on narrow
and broad flood plains. Areas range from 2 to 35 acres in
size. Included in mapping were some areas of Steff and
Clifty soils.

This soil is generally strongly acid or very strongly
acid throughout, but the surface layer is less acid in
places where it has been limed. Crops grow well on this
soil, but they can be damaged by occasional flooding in
spring and during the growing season. The soil is easy
to till.

This soil is suited to most of the row crops and hay
and pasture plants commonly grown in the county. (Ca-
pability unit I-1; woodland group lol)

Cumberland Series

The Cumberland series consists of deep, well-drained
soils on the tops and sides of ridges. These soils formed
in old alluvium that is commonly underlain by material
weathered from limestone. Slopes range from 2 to 12
percent.

In a representative profile the surface layer is dark
reddish-brown silt loam abonut 6 inches thick. The subsoil
extends to a depth of 60 inches or more. It is dark-red
silty clay loam in the upper part and dusky-red and dark-
red clay in the lower part.

Cumberland soils have a deep root zone and are mod-
erately permeable. They are generally strongly acid to
very strongly acid throughout, but the surface layer
ranges from medium acid to slightly alkaline in places
where it has been limed.

Cumberland soils are used mostly for crops. A small
acreage is used for pasture and hay. These soils are well
suited to alfalfa.

Representative profile of Cumberland silt loam, 2 to 6
percent slopes, in a field of alfalfa and orchardgrass along
State Highway 765, about 2.2 miles south of intersection
with State: Highway 664, about 1.8 miles east of
Schochoh :

Ap—0 to 6 inches, dark reddish-brown (5YR 3/4) silt loam

moderate, medium, granular structure; friable;
many fine roots; slightly alkaline; abrupt, smooth
boundary.

B1t—6 to 11 inches, dark-red (2.5YR 3/6) silty clay loam;
moderate, medium, subangular blocky structure;
firm; common fine roots; common clay films; slight-
ly alkaline; clear, smooth boundary.

B21t—11 to 26 inches, dark-red (10R 38/6) clay; moderate,
fine and medium, subangular blocky structure; firm;
common fine roots; common clay films; strongly
acid; diffuse, smooth boundary.

B22t—26 to 60 inches 4, dusky-red (10R 3/4) clay; mod-
erate, medium, subangular blocky structure; firm;
few roots; thin continuous clay films; very strongly
acid.

The solum ranges from 5 to 7 feet or more in thickness,
and depth to bedrock ranges from 5 to 10 feet or more.
Chert or gravel makes up 0 to 15 percent, by volume, of
the profile. The profile is generally strongly acid to very
strongly acid throughout, but the surface layer and upper
part of the subsoil are medium acid to slightly alkaline in
places where the soil has been limed.

The Ap horizon is dark brown (7.5YR 38/2) or dark red-
dish brown (5YR 3/2, 3/8, or 3/4). It is generally silt loam,
but in severely eroded areas it is silty clay loam. The Bl
horizon is dark reddish brown (5YR 3/4) or dark red (2.5YR
3/6). The B2 horizon ranges from dark reddish brown
(2.6YR 3/4) to dark red (10R 3/6).

Cumberland soils are near Pembroke, Crider, and Baxter
soils. They have a redder and more clayey B horizon than
Pembroke soils. They are more clayey in the B horizon than
Crider soils. They contain less chert than Baxter soils,
which have a brown or dark grayish-brown layer.

Cumberland silt loam, 2 to 6 percent slopes (CvB).—
This soil is on broad ridgetops. Areas range from 2 to 30
acres in size. This soil has the profile described as repre-
sentative of the series.

Included with this soil in mapping were small areas
of Pembroke and Crider soils and small areas of eroded
soils that are less friable and have subsoil material mixed
into the surface layer.

This Cumberland soil is suited to all of the row crops
and hay and pasture plants commonly grown in the coun-
ty. It is easy to till. Erosion is a moderate hazard in
cultivated areas. Soil-conserving practices therefore are
needed to slow runoff and reduce erosion. (Capability
unit ITe~1; woodland group 2c¢1)

Cumberland silt loam, 6 to 12 percent slopes (CvC}.—
This soil is on narrow ridges and sides of ridges below
gently sloping soils. Areas are long and narrow and range
from 2 to 10 acres in size.

Included with this soil in mapping were a few small
areas of eroded soils and a few areas of soils that are
more than 15 percent chert fragments.

This soil is suited to most of the row crops and hay
and pasture plants commonly grown in the county. Ero-
sion is a severe hazard in cultivated areas. Soil-conserving
practices therefore are needed to slow runoff and reduce
erosion. (Capability unit ITTe~1; woodland group 2c1)

Cumberland silty clay loam, 6 to 12 percent slopes,
severely eroded (CwC3).—This soil is on narrow ridge-
tops and sides of ridges below more gently sloping soils.
Areas are generally long and narrow but in places are
irregularly shaped. This soil has a profile similar to the
one described as representative of the series, but the sur-
face layer is redder and finer textured as a result of
erosion. Shallow gullies are common in places.

Included with this soil in mapping were some small
areas of a soil that is less eroded than this Cumberland
soil and has a surface layer of silt loam and a few small
areas where slopes are more than 12 percent.

Because the surface layer is silty clay loam, the soil
is somewhat difficult to till. It is very low in content of
organic matter.

This soil is suited to all of the crops commonly grown
in the county. It is suited to row crops only occasionally
because the erosion hazard is very severe. It is better
suited to pasture and hay crops than to other uses. (Ca-
pability unit IVe-5; woodland group 3c1)
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Dunning Series

The Dunning series consists of nearly level, deep, very
poorly drained soils on flood plains and in upland de-
pressions. These soils formed in clayey alluyium.

In a representative profile the 'surface layer is very
dark grayish-brown silty clay loam about 8 inches thick
that overlies 4 inches of very dark brown silty clay loam.
The subsoil is dark-gray silfy clay that has many mottles
of olive brown and extends to a depth of 30 inches. The
substratum to a depth of 52 inches or more is dark-gray
clay that has many mottles in shades of brown.

Dunning soils have high organic-matter content and
are slowly permeable. The root zone is deep, but the water
table is seasonally high. These soils are subject to oc-
casional flooding.

Most areas of Dunning soils are used for pasture and
hay. Some row crops are grown in adequately drained
areas.

Representative profile of Dunning silty clay loam,
about 0.5 mile west of bridge where State Highway 73
crosses Black Lick Creek, 6 miles north of South Union:

Ap—O0 to 8 inches, very dark grayish-brown (10YR 3/2)
gilty clay loam; weak, fine, subangular blocky struc-
ture; moderately firm, sticky; few dark. concre-
tions; mildly alkaline; clear, smooth boundary.

Al1—8 to 12 inches, very dark brown (10YR 2/2) silty clay
loam; few, fine, grayish-brown (2.5Y 5/2) mottles;
moderate, fine, angular blocky structure; firm,
sticky ; few, medium, dark concretions; mildly alka-
line; gradual, smooth boundary.

Bg—12 to 30 inches, dark-gray (5Y 4/1) silty clay; many,
fine, distinet, olive-brown (2.5Y 4/4) mottles; mas-
sive; firm, sticky and plastic; neutral; gradual,
smooth boundary.

Cg—30 to 52 inches 4, dark-gray (5Y 4/1) clay; many,
coarse, distinet, light olive-brown (2.5Y 5/6) and
light yellowish-brown (2.5Y 6/4) mottles; massive;
firm, plastic; neutral.

The solum ranges from 30 to 50 inches in thickness, and
depth to bedrock is more than 40 inches. The profile ranges
from slightly acid to mildly alkaline throughout.

The Ap and Al horizons range from very dark grayish
brown (10YR 3/2) to black (10YR 2/1). The B and C hori-
zons -are mainly dark gray (5Y 4/1 or N 4/0) and gray
(5Y 5/1 or N 5/0), and they are mottled with olive brown,
light olive brown, or light yellowish brown. They are silty
clay or clay.

Dunning soils are near Karnak and Melvin soils. They
have a darker surface layer than Karnak soils and do not
crack 80 much when dry. They are darker colored and more
clayey than Melvin soils.

Dunning silty clay loam (Du).—This nearly level soil
is on flood plains or in upland depressions. The areas are
irregularly shaped and range from 2 to 10 acres in size.

This soil is slightly acid to mildly alkaline throughout.
The texture of the surface layer and the seasonal high
water table make it somewhat difficult to till. Occasional
flooding is a hazard. This soil is suited to soybeans and
corn in drained areas. It is better snited to hay and pas-
ture plants that tolerate wetness than to other uses. (Ca-
pability unit ITTw-3 ; woodland -group 1w2)

Elk Series

The Elk series consists of deep, well-drained soils on
stream terraces. These soils formed in old alluvium wash-

ed from soils that formed in residuum, mainly from lime-
stone. Slopes range from 0 to 12 percent.

In a representative profile the surface layer is brown
silt loam about 8 inches thick. The subsoil extends to a
depth of about 48 inches. It is dark yellowish-brown
heavy silt loam in the upper part, dark-brown light silty
clay loam in the middle part, and yellowish-brown silt
loam in the lower part. The underlying material to a
depth of 60 inches or more is yellowish-brown gravelly
loam that is 30 percent gravel.

Elk soils have a deep root zone and are moderately
permeable. They are generally medium acid to strongly
acid, but the surface layer is less acid where limed.

The gentle slopes are used mostly for crops. The steeper
slopes are used mainly for pasture and hay. Small acre-
ages are wooded. :

Representative profile of Elk silt loam, 0 to 2 percent
slopes, in a field on the southeast side of U.S. Highway
79 and on the west side of Dry Fork Creek, about 5.1
miles southwest of Russellville:

Ap—0 to 8 inches, brown (10YR 4/3) silt loam; weak, fine,
granular structure; very friable; medium acid;
clear, smooth boundary. -

B21t—8 to 13 inches, dark yellowish-brown (10YR 4/4)
heavy silt loam; weak, medium and fine, subangular
blocky structure; friable, slightly sticky and slight-
ly plastic; thin patchy clay films; few dark-brown
concretions: common fine roots; medium acid; clear,
smooth boundary. )

B22t—13 to 27 inches, dark-brown (7.5YR 4/4) light silty
clay loam; moderate, medium, subangular blocky
structure; friable, slightly sticky and slightly plas-
tic; common clay films; few, small, dark-brown con-
cretions; strongly acid; clear, smooth boundary.

B28t—27 to 48 inches, yellowish-brown (10YR 5/4) silt
loam; thin silt coatings of light brownish gray
(L0YR 6/2) ; moderate, medium, subangular blocky
structure; friable; few clay films; 2 percent gravel;
strongly acid; gradual, smooth boundary.

C—48 to 60 inches +, yellowish-brown (10YR 5/4) gravelly
loam; common, medium, faint mottles of brown
(7.5YR 4/4) and light brownish gray (2.5Y 6/2);
weak, medium, subangular blocky structure parting
to massive; friable; 30 percent gravel; very strong-
ly acid.

The solum ranges from 36 to 54 inches in thickness, and
depth to bedrock is more than 60 inches. The profile gen-
erally ranges from medium acid to very strongly acid through-
out, but the surface layer is less acid where limed. In some
places A and B horizons are 1 to 5 percent small gravel,
The C horizon ranges from 0 to 35 percent gravel.

The Ap horizon is commonly brown (10YR 4/3), but ranges
from dark grayish brown (10YR 4/2) to yellowish brown
(10YR 5/4). The B and C horizons range from dark yellow-
ish brown (10YR 4/4) to strong brown (7.5YR 5/6). The
B horizon is silt loam or light silty clay loam.

Elk soils are near Nolin, Lindside, and Nicholson soils.
In contrast with Nolin and Lindside soils; the Elk soils have
clay accumulation in the subsoil. They are better drained than
Nicholson soils, which have a fragipan.

Elk silt loam, 0 to 2 percent slopes (EIA).—This soil
is on stream terraces. Areas range from 2 to 20 acres in
size. This soil has the profile described as representative
of the series.

Included with this soil in mapping were a few small
areas of Nicholson soils and a few areas of Elk soils that
have a surface layer of fine sandy loam. Also included
were a few areas of a soil that is similar to this Elk
soil, but is more than 35 percent gravel in the C horizon.
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This soil is subject to occasional flooding of short
duration. It is easy to till and is suited to most of the row
crops and hay and pasture plants commonly grown in
the county. (Capability unit I-3; woodland group 201)

Elk silt loam, 2 to 6 percent slopes (EiB).—This soil
1s on stream terraces and has uniform slopes. Areas range
from 2 to 20 acres in size.

Included with this soil in mapping were small areas
of Nicholson soils and a few areas of a soil that is similar
to this soil, but is more than 35 percent gravel in the C
horizon. ,

In some areas this soil is subject to very infrequent
flooding. It is easy to till and is suited to most of the
row crops and hay and pasture plants commonly grown in
the county. Erosion is a moderate hazard in cultivated
areas. Soll-conserving practices therefore are needed to
slow runoff and reduce erosion. (Capability unit ITe-1;
woodland group 201)

Elk silt loam, 6 to 12 percent slopes (EIC).—This soil
is on stream terraces. Areas are generally long, narrow,
and concave and range from 2 to 15 acres in size.

Included with this soil in mapping were a few areas
of a soil that is similar to this Elk soil but is 10 to 20
percent chert fragments in the surface layer. Also in-
cluded were some areas of soils that have slopes of more
than 12 percent and a few areas of a soil that is similar
to this Elk soil but is more than 35 percent gravel in the
C horizon.

This soil is suited to most of the row crops and hay
and pasture plants commonly grown in the county. Ero-
sion is a severe hazard in cultivated areas. Soil-conserving
practices therefore are needed to slow runoff and reduce
erosion. (Capability unit ITTe-1; woodland group 201)

Epley Series

The Epley series consists of deep, moderately well
drained soils on ridgetops and in slight depressions of
the uplands. These soils formed in 20 to 36 inches of silty
material that is underlain by clayey residuum or old
alluvium. Slopes range from 2 to 12 percent.

In a representative profile the surface layer is brown
silt loam about 6 inches thick. The subsoil extends to a
depth of 46 inches. It is yellowish-brown silt loam in the
upper 18 inches and brown or strong-brown silty clay or
clay mottled with brownish gray or gray in the lower
part. The substratum to a depth of 64 inches or more is
n;ottled strong-brown, yellowish-brown, and light-gray
clay.

Epley soils have a moderately deep root zone overlying
very firm silty clay or clay at a depth of about 2 to 214
feet. They are slowly permeable.

These soils are used for crops, pasture, hay, and trees.

Representative profile of Epley silt loam, 2 to 6 per-
cent slopes, along State Highway 1153, 0.1 mile north of
intersection with State Highway 106, about 1.5 miles
northeast of Lewisburg:

Ap—0 to 6 inches, brown (10YR 4/3) silt loam; moderate,
fine and medium, granular structure; very friable;
many fine roots; neutral; abrupt, smooth boundary.

B21t—6 to 19 inches, yellowish-brown (10YR 5/6) heavy
gilt loam; weak, fine and medium, subangular
blocky structure; friable; common fine roots; com-
mon thin clay films; strongly acid; gradual, smooth
boundary.

B22t—19 to 24 inches, yellowish-brown (10YR 5/6) heavy
silt loam; common, medium, faint, strong-brown
(7.5YR 5/6) and light brownish-gray (10YR 6/2)
mottles; moderate, medium, subangular blocky struc-
ture; friable; common fine roots; common thin clay
films; strongly acid; abrupt, smooth boundary.

TIB&A’'—24 to 28 inches, brown (7.5YR 4/4) silty clay;
many, medium, distinct, light brownish-gray (10YR
6/2) mottles; moderate, medium, prismatic struc-
ture parting to moderate, fine and medium, angular
blocky; firm; A part is skeletons, mostly on all
vertical faces of prisms, 1 millimeter to 4 millimeters
thick, of pale-brown (10YR 6/3) silt, white (10YR
8/1) dry; few fine roots between prisms; many
thin clay films on blocks; strongly acid; clear,
smooth boundary.

IIB23t—28 to 37 inches, strong-brown (7.5YR 5/6) silty clay;
many, medium, distinct, gray (10YR 6/1) mottles;
moderate, medium, prismatic structure parting to
moderate, medium, angular blocky; very firm; few
fine roots between prisms; nearly continuous gray
clay films on prisms; many, brown and gray, thin
clay films on blocks; strongly acid; gradual, smooth
boundary.

IIB3t—37 to 46 inches, mottled strong-brown (7.5YR 5/6)
and gray (10YR 6/1) clay; weak, fine and medium,
angular blocky structure; very firm; common thin
clay films; medium acid; gradual, smooth boundary.

IIC—46 to 64 inches 4+, mottled strong-brown (7.5YR 5/6),
yellowish-brown (10YR 5/4), and light-gray (10YR
7/2 and 6/1) clay; massive; very firm; slightly
acid.

The solum ranges from 30 to 60 inches in thickness, and
depth to bedrock ranges from 48 to 120 inches. The profile
generally ranges from strongly acid to medium acid to a
depth of about 3 feet and from medium acid to neutral be-
low, but the surface layer is less acid where limed.

The Ap horizon ranges from dark grayish brown (2.5Y
4/2) to dark yellowish brown (10YR 4/4). The B2t horizon
ranges from pale brown (10YR 6/3) to light olive brown
(2.5Y 5/6), and in some places the B22t horizon is mottled
with shades of brown and gray. It is silt loam or silty clay
loam. The IIB horizon ranges from dark yellowish brown
(10YR 4/4) to strong brown (7.5YR 5/8) and is mottled with
shades of gray, In some places the lower part of the IIB
horizon is mottled with shades of brown and gray or has
a dominant color of gray. It is silty clay or clay. The IIC
horizon has the same color and texture as the IIB horizon.
Fragments of shale and limestone make up 0 to 50 percent
of the profile below a depth of 48 inches.

Epley soils are near Talbott and Lawrence soils. They
are better drained than Lawrence soils, which have a fragi-
pan. They are not so well drained as Talbott soils and are
less red and less clayey in the subsoil.

Epley silt loam, 2 to 6 percent slopes (EpB).—This soil
is mostly on broad ridgetops and in broad, concave de-
pressions. Areas range from 2 to 40 acres in size. This soil
has the profile described as representative of the series.

Included with this soil in mapping were small eroded
areas and small areas of Epley soils that have slopes of
less than 2 percent.

This Epley soil is generally strongly acid to a depth
of about 3 feet, but the surface layer is less acid in places
where it has been limed. The seasonal high water table
delays planting of crops in spring.

This soil is suited to most of the row crops and hay
and pasture plants commonly grown in the area. It is
unsuitable for alfalfa. Erosion is a moderate hazard. Soil-
conserving practices therefore are needed to reduce ero-
sion in cultivated areas. (Capability unit IIe-2; wood-

land group 3wl)
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Epley silt loam, 6 to 12 percent slopes (EpC).—This
soil is on narrow ridgetops or on convex topography be-
low the more gently sloping soils. Areas are generally
long and narrow and range from 2 to 10 acres in size.
Included in mapping were small areas of eroded Epley
soils.

This Epley soil is generally strongly acid in the upper
3 feet unless limed. The seasonal high water table delays
planting of crops in spring.

With the exception of alfalfa, most of the row crops
and hay and pasture plants commonly grown in the area
are suited to this soil. Erosion is a severe hazard and soil-
conserving practices therefore are needed to slow runoff
and reduce erosion. (Capability unit IITe-3; woodland
group 3wl)

Fredonia Series

The Fredonia series consists of moderately deep, well-
drained soils on broad ridgetops and sides of ridges. These
soils formed in residuum derived from massive gray lime-
stone. Slopes are mainly 2 to 12 percent. In small areas
where slopes are more than 12 percent these soils are
mapped with Rock outcrop and Colbert soils.

In a representative profile the surface layer is dark-
brown silty clay loam about 6 inches thick. The subsoil
is dark-red silty clay or clay that extends to a depth of
32 inches. Light-gray, massive limestone is at a depth of
32 inches.

Fredonia soils have a moderately deep root zone and
are moderately slowly permeable. They are generally me-
dium acid to strongly acid, but the surface layer is less
acid in places where 1t has been limed.

Most areas of these soils are used for hay and pasture.
Some are wooded.

Representative profile of Fredonia silty clay loam in
an area of Fredonia rocky silty clay loam, 2 to 12 percent
slopes, on the north side of U.S. Highway 68, 6 miles
east of Russellville:

Ap—O0 to 6 inches, dark-brown (7.5YR 3/2) silty clay loam;
moderate, fine, granular structure; very friable;
many fine roots; neutral; abrupt, smooth bound-
ary.

B21t—6 to 20 inches, dark-red (2.5YR 3/6) silty clay; mod-
erate, fine and medium, subangular blocky structure;
very firm; common fine roots; many thin clay films;
strongly acid; gradual, smooth boundary.

B22t—20 to 32 inches, dark-red (10R 3/6) clay; moderate,
fine and medium, angular blocky structure; very
firm; few fine roots; many clay films; few, thin,
black films; few, fine, black concretions; medium
acid; abrupt, wavy. boundary.

R—32 inches -}, light-gray, massive limestone.

The solum ranges from 20 to 40 inches in thickness, and
depth to bedrock ranges from 20 to 40 inches. The Ap and
B21t horizons are generally medium acid to strongly acid,
but the surface layer is less acid where limed. The B22t
horizon ranges from medium acid to neutral. Content of
chert fragments ranges from 0 to 5 percent.

The Ap horizon ranges from dark brown (7.5YR 3/2) to
reddish brown (5YR 4/4). It is silt loam or silty clay
loam. The B21lt horizon is dark-red (2.5YR 8/6) or red
(2.5YR 4/6) silty clay or heavy silty clay loam. The B22t
horizon is dark-red (10R 8/8) or dusky-red (10R 38/4) silty
clay or clay.

Fredonia soils are near Pembroke, Cumberland, and Crider
soils, all of which have a solum that is underlain by bed-

rock at a depth of 60 inches or more. They are redder and
more clayey in the B horizon than Pembroke and Crider
soils.

Fredonia rocky silty clay loam, 2 to 12 percent slopes
(FeC).—This soil is on broad ridgetops and sides of ridges.
Areas range from 2 to 25 acres in size. Rock outcrop
covers 2 to 10 percent of the surface area. Karst topogra-
phy and sinkholes occur in places. Included in mapping
were small areas of Pembroke and Cumberland soils.

In most areas this Fredonia soil is medium acid to
strongly acid. It is suited to most of the hay and pasture
plants commonly grown in the county. Cultivated crops
are not generally grown because erosion is a severe haz-
ard. Soil-conserving practices are needed to slow runoff
and reduce erosion. (Capability unit. VIs-1; woodland
group 3x1) :

Frondorf Series

The Frondorf series consists of moderately deep, well-
drained soils on the tops and sides of ridges. These soils
formed in a thin mantle of loess and in material weather-
ed from sandstone, siltstone, and shale. Slopes range from
6 to 50 percent.

In a representative profile the surface layer is dark-
brown silt loam about 7 inches thick. The subsoil is dark
yellowish-brown silt loam and light silty clay loam that
contains some coarse fragments. It extends to a depth of
25 inches. The substratum extends to a depth of 34 inches
and is a mixture of yellowish-brown loam and sandstone
fragments. Sandstone bedrock is at a depth of about 34
inches.

Frondorf soils have a moderately deep root zone and
are moderately permeable. They are generally very
strongly acid, but the surface layer is less acid in places
where 1t has been limed.

Areas of Frondorf soils on ridgetops are used for crops,
hay, and pasture. Most of the steeper slopes are pastured
or wooded.

Representative profile of Frondorf silt loam, 6 to 12
percent slopes, east of a stone house, 0.4 mile east of
State Highway 103 on a private drive, entrance of which
is 1.3 miles southeast of Chandlers Chapel:

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

B1—7 to 14 inches, dark yellowish-brown (10YR 4/4) silt
loam; weak, fine, subangular blocky structure; fri-
able; common roots; 3 percent coarse fragments, 1
to 3 inches in diameter; very strongly acid; clear,
smooth boundary.

IIB2t—14 to 25 inches, dark yellowish-brown (10YR 4/4)
light silty clay loam; moderate, medium, subangular
blocky structure; friable; few fine roots; few clay
films; 5 percent coarse fragments, 1 to 3 inches in
diameter; very strongly acid; gradual, wavy bound-
ary.

TIC—25 to 34 inches, yellowish-brown (10YR 5/4) channery
loam ; massive; 50 percent coarse fragments, 1 to 10
inches in diameter; very strongly acid; clear, wavy
boundary.

IIR—34 inches, fine-grained sandstone.

The solum ranges from 20 to 40 inches in thickness, and
depth to sandstome, siltstone, or shale bedrock is 20 to 40
inches. The profile is very strongly acid or strongly acid
unless limed. Content of coarse fragments in the solum
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ranges from 0 to 50 percent but averages less than 35 per-
cent. The content ranges from 15 to 75 percent below.

The Ap horizon ranges from dark grayish brown (10YR
4/2) to yellowish brown (10YR 5/4). The B horizon is dark
yellowish-brown (10YR 4/4) or yellowish-brown (10YR 5/4
to 5/8) silt loam or silty clay loam or their channery ana-
logues. It has weak or moderate, fine or medium, subangular
or angular blocky structure. The IIC horizon ranges from
yellowish-brown (10YR 5/4) to olive-brown (2.5Y 4/4) silt
loam, silty clay loam, silty clay, clay, clay loam, loam, or
sandy clay loam or their channery analogues. In some places
a ITB3 horizon just above rock has the same color and tex-
ture as the C horizon.

Frondorf soils are near Wellston and Zanesville soils. They
are shallower over bedrock than Wellston soils and have
more coarse fragments in the subsoil. They are better drained
than Zanesville soils, which have a fragipan.

Frondorf silt loam, 6 to 12 percent slopes (FrC).—
This soil is on narrow ridgetops and the upper sides of
broader ridges. Areas range from about 5 to 50 acres in
size. This soil has the profile described as representative
of the series. .

Included with this soil in mapping were small areas
of Wellston, Hartsells, and Zanesville soils and small
areas of eroded soils that have a dark yellowish-brown
surface layer and common, shallow gullies and rills.

This Frondorf soil generally is very strongly acid and
has low natural fertility. A good fertilization program
is needed. The soil is droughty in places where the con-
tent of coarse fragments is high or where depth to rock
is less than about 30 inches. It is easy to till.

This soil is suited to most of the cultivated crops and
hay and pasture plants commonly grown in the county.
Erosion is a severe hazard in cultivated areas. Soil-con-
serving practices are needed to slow runoff and reduce
erosion. (Capability unit I1Te-6; woodland group 3o1)

Frondorf silt loam, 12 to 20 percent slopes (FrD).—
This soil is on side slopes. Areas are irregularly shaped
and range from about 4 to 30 acres in size. This soil has
a profile similar to the one described as representative of
the series, but the surface layer is about 5 or 6 inches
thick.

Included with this soil in mapping were some small
areas of Wellston soils and some areas of eroded soils
that have a dark yellowish-brown surface layer and nu-
merous shallow gullies.

This Frondorf soil generally is very strongly acid and
has low natural fertility. Applications of lime and fer-
tilizer are needed to maintain good plant growth. The
soil is droughty in places where the content of coarse
fragments is high or where rock is at a depth of less than
about 30 inches. It is easy to till.

This soil is suited to most of the row crops and hay
and pasture plants commonly grown in the county. It
is not well suited to row crops because of the very severe
hazard of erosion. It is used mostly for hay, pasture, or
trees (fig. 6). (Capability unit IVe-2; woodland group
3o0l)

Frondorf stony complex, 12 to 50 percent slopes
(FsF).—The soils in this complex are on hillsides and nar-
row ridges and in narrow valleys. Areas range from
about 50 acres to several hundred acres in size and are
dissected by streams and drainageways. The Frondorf
soils have a profile similar to the one described as repre-

sentative of the series, but the surface layer is generally
stony or channery and the subsoil contains more coarse
fragments. Frondorf soils make up about 55 percent of
this unit; rock outcrop and stony land about 20 percent;
a shallow soil about 10 percent; and Allegheny soils,
clayey soils, and alluvial soils, about 5 percent each.

Frondorf soils are on narrow ridges and hillsides. Rock
outcrop or a cliff 10 to 15 feet high is near the top of
many hillsides, and stony land is just below the cliff in
many places. -A shallow soil is near the tops of hills in
places and near rock outcrop. Alluvial soils are in the
narrow valleys.

Stoniness and slope make the soils of this mapping
unit better suited to pasture plants and trees that tolerate
droughtiness than to other uses. They are used mostly
for trees, pasture, or wildlife habitat. (Capability unit
VIIs-1; woodland group 3x2)

Gullied Land

Gullied land (Gu) consists of areas that have undergone
such severe sheet erosion that the soil profile has gen-
erally been destroyed, except in narrow strips between
gullies. Areas range from 1 to 10 acres in size. The gul-
lies, which typically make up more than 50 percent of
the area, are 1 to 5 feet deep and 1 to 10 feet wide. Sev-
eral are eroded to bedrock. Slopes range from 6 to 20
percent.

About 65 percent of this unit is near soils underlain
by acid sandstone, siltstone, and shale. Among them are
Allegheny, Frondorf, Hartsells, and Linker soils. The rest,
of the acreage is mostly near Baxter, Colbert, and Talbott
soils and is underlain by limestone.

Gullied land is mostly strongly acid or very strongly
acid, has low natural fertility and very low organic-
matter content, and is droughty. It is unsuitable for crops,
and most of it is unsuitable for pasture without extensive
reclamation. It is better suited to trees and wildlife
habitat. (Capability unit VIIe-1; woodland group not
assigned)

Hartsells Series

The Hartsells series consists of moderately deep, well-
drained soils on ridgetops and sides of ridges. These soils
formed mainly in residuum derived from acid sandstone.
Slopes range from 6 to 12 percent.

In a representative profile the surface layer is brown
loam about 6 inches thick. The subsoil is yellowish-brown
silty clay loam that grades to fine sandy loam between
depths of 15 and 24 inches. The substratum is mottled
yellowish-brown, pale-brown, and yellowish-red fine
sandy loam that is 30 percent sandstone fragments less
than 2 inches in diameter. Sandstone bedrock is at a depth
of 38 inches.

Hartsells soils have a moderately deep root zone and are
moderately rapidly permeable. They are generally very
strongly acid, but the surface layer is less acid in places
where it has been limed.

Areas of these soils that are on ridgetops are used for
crops, hay, and pasture. A few of the steeper slopes are
wooded.
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Figure 6.—A 12-year-old stand of loblolly pine. The soil is Frondorf silt loam, 12 to 20 percent slopes. This area was severely gullied
when trees were planted.

Representative profile of Hartsells loam, 6 to 12 per-
cent slopes, in a field along State Highway 1038, 8 miles
north of Auburn:

Ap—0 to 6 inches, brown (10YR 5/3) loam; weak, fine,
granular structure; very friable; many fine roots;
medium acid; clear, smooth boundary.

Blt—8 to 15 inches, yellowish-brown (10YR 5/8) light silty
clay loam; moderate, medium, subangular blocky
structure ; friable; many fine roots; few, thin, patchy
clay films; very strongly acid; gradual, smooth
boundary.

B2t—15 to 24 inches, yellowish-brown (10YR 5/6) fine sandy
loam; weak, fine, subangular blocky structure; fri-
able; thin continuous clay films on most sand
grains; very strongly acid; gradual, smooth bound-
ary.

C—24 to 88 inches, mottled yellowish-brown (10YR 5/6),
pale-brown (10YR 6/3), and yellowish-red (5YR 5/8)
fine sandy loam; massive; very friable; 30 percent,

by volume, sandstone fragments, less than 2 inches
in diameter; very strongly acid; abrupt, smooth
boundary.

R-—38 inches -}, sandstone bedrock.

The solum ranges from 20 to 40 inches in thickness, and
depth to sandstone, shale, and siltstone bedrock is 20 to 40
inches. The profile is very strongly acid throughout unless
limed. Content of coarse fragments ranges from 0 to 10 per-
cent in the A and B horizons and 5 to 30 percent in the C
horizon.

The Ap horizon is brown (10YR 5/3 or 4/3). The B horizon
is yellowish-brown (10YR 5/4, 5/6, or 5/8) fine sandy loam,
sandy clay loam, loam, or light silty clay loam. The C hori-
zon, where present, is fine sandy loam, sandy loam, or loamy
sand.

Hartsells soils are near Frondorf, Sadler, and Wellston
soils. They contain more sand and fewer coarse fragments
than Frondorf soils. They are better drained than Sadler
soils and do not have a fragipan., They are more sandy and
are shallower over bedrock than Wellston soils.
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Hartsells loam, 6 to 12 percent slopes (HaC).—This
soil is on long, narrow ridgetops and, to a minor extent,
on toe slopes and benches. Areas are generally long and
narrow and range from 2 to 20 acres in size.

Included with this soil in mapping were small areas
of Wellston and Frondorf soils and a few areas of sev-
erely eroded Hartsells soils, which are identified on the
soil map by a spot symbol.

This Hartsells soil is very strongly acid unless limed.
It has low natural fertility and is droughty where it is
less than 80 inches deep over rock. It is easy to till.

This soil is suited to most of the row crops and hay
and pasture plants commonly grown in the county. Ero-
sion is a severe hazard. Soil-conserving practices are
needed to slow runoff and reduce erosion. (Capability
unit I1Te-5; woodland group 201)

Johnsburg Series

The Johnsburg series consists of somewhat poorly
drained soils on broad, smooth uplands and in some slight
depressions. These soils formed in a silty mantle 114 to
3 feet thick and in the underlying residuum, which was
derived from sandstone, siltstone, and shale. They have
a compact fragipan.

In a representative profile the surface layer is dark
grayish-brown silt loam 4 inches thick over pale-brown
silt loam 6 inches thick. The subsoil extends to a depth
of 56 inches or more. It is pale-brown silt loam that has
common yellowish-brown and light-gray mottles in the
upper 10 inches. The lower part of the subsoil is a com-
pact fragipan that is gray silt loam in the upper part and
grades to silty clay loam at a depth of about 41 inches.

Johnsburg soils have a moderately deep to shallow root
zone over a very slowly permeable fragipan. They are
normally strongly acid or very strongly acid, but the
surface layer is less acid in places where it has been
limed.

Most areas of Johnsburg soils are used for hay and
pasture. A few areas, generally those that have the best
surface drainage or that have been drained, are used for
corn and soybeans.

Representative profile of Johnsburg silt loam, 50 feet
east of Buena Vista Road, 2 miles north of intersection
with State Highway 178, 2.5 miles west of Russellville:

Al1—0 to 4 inches, dark grayish-brown (10YR 4/2) silt loam;
weak, very fine, granular structure; very friable;
strongly acid; abrupt, smooth boundary.

A2—4 to 10 inches, pale-brown (10YR 6/3) silt loam; few
faint mottles of dark grayish brown (10YR 4/2);
weak, flne, granular structure; friable; very strongly
acid; clear, smooth boundary.

B1t—10 to 20 inches, pale-brown (10YR 6/8) silt loam; com-
mon, medium, distinet mottles of light gray (10YR
7/2) and yellowish brown (10YR 5/8); weak, fine,
subangular blocky structure; friable; patchy clay
films on ped faces; strongly acid; clear, smooth
boundary.

Bx1—20 to 30 inches, gray. (10YR 6/1) silt loam; common,
medium, faint mottles of light gray (10YR 7/1) and
yellowish brown (10YR 5/6); strong, very coarse,
prismatic structure parting to weak or moderate,
fine or medium, subangular blocky; firm, brittle and
friable; common, medium, brown and black concre-
tions; very strongly acid; clear, smooth boundary.

Bx2—30 to 41 inches, gray (10YR 6/1) heavy silt loam;
common, medium, distinct mottles of pale brown
(10YR 6/3) and brownish yellow (10YR 6/8);
strong, very coarse, prismatic structure parting to
weak or moderate, fine or medium, subangular
blocky; firm, brittle; very strongly acid; clear,
smooth, boundary.

Bx3—41 to 56 inches 4, light-gray (10YR 7/1) silty clay
loam; many silt coatings of white (10YR 8/1) and
brownish yellow (10YR 6/8); weak, very coarse,
prismatic structure; firm, hard and brittle; very
strongly acid.

The solum ranges from 42 to 60 inches in thickness. The
profile is strongly acid or very strongly acid unless limed.
Depth to the fragipan ranges from 18 to 26 inches.

The Al and Ap horizons range from dark grayish brown
(10YR 4/2) to light brownish gray (10YR 6/2). The A2 hor-
izon ranges from gray (10YR 5/1) to pale brown (10YR 6/3)
mottled with shades of brown. The B1t horizon is pale brown
(10YR 6/3), yellowish brown (10YR 5/4 or 5/6), or light
yellowish brown (10YR 6/4) mottled with shades of gray
and brown. The Bx horizon ranges from jyellowish brown
(10YR 5/6) to gray (10YR 6/1) mottled with shades of
gray, brown, and yellow. It is loam, silt loam, or silty clay
loam.

Johnsburg. soils are near Zanesville and Sadler soils. They
are more poorly drained than those soils.

Johnsburg silt loam (Jo).—This soil is on broad, smooth
uplands. Slopes range from 0 to 3 percent. Areas range
from 2 to 20 acres in size, and some of them are slight
depressions in the landscape. Included in mapping were
a few small areas of Sadler soils.

This Johnsburg soil is generally strongly acid or very
strongly acid. It has low natural fertility and low or-
ganic-matter content. The seasonal high water table at a
depth of 6 to 18 inches limits the selection of plants and
delays planting in spring.

This soil is mostly used for hay and pasture plants that
tolerate moderate wetness. The seasonal high water table
and the shallow root zone make it unsuitable for tobacco
and alfalfa. Surface drainage lengthens the time for field
work and widens the selection of suitable plants. (Capa-
bility unit ITIw-2; woodland group 2w1l)

Karnak Series

The Karnak series consists of deep, poorly drained soils
on lowlying flood plains. These soils formed in clayey
alluvium deposited by slack water. '

In a representative profile the surface layer is dark
grayish-brown silty clay 10 inches thick. The subsoil is
gray silty clay mottled with yellowish red, strong brown,
and yellowish brown. It extends to a depth of 54 inches
or more. '

Karnak soils have a deep root zone and are slowly
permeable. The seasonal high water table delays field-
work and planting in spring. These soils are subject to
flooding during winter and spring.

Most areas of Karnak soils ave used for hay and pas-
ture. A few are wooded. Corn, soybeans, and other row
crops are suitable if the soils are adequately drained.

Representative profile of Karnak silty clay, 200 yards
north of the bridge where State Highway 585 crosses
Wolf Lick Creek, about 1.8 miles west of intersection with
State Highway 1153 and about 6.5 miles north of Lewis-
burg:
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Ap—0 to 10 inches, dark grayish-brown (10YR 4/2) silty
clay; common faint mottles of light brownish gray
(10YR 6/2) and strong brown (7.5YR 5/6); weak,
fine, subangular blocky structure; firm; common
roots; slightly acid; abrupt, smooth boundary.

B1lg—10 to 32 inches, gray (10YR 5/1) silty clay; common,
fine, prominent mottles of yellowish red (5YR 4/6)
and yellowish brown (10YR 5/6); weak, fine, sub-
angular blocky sructure; firm; few, fine, brown and
black concretions; common roots; slightly aecid;
gradual, smooth boundary.

B2g—32 to 54 inches +, gray (10YR 5/1) silty clay; many,
medium, prominent mottles of yellowish brown (10YR
5/6) and strong brown (7.5YR 5/6) ; moderate, me-
dium, angular blocky structure; firm; few, fine,
black and brown concretions; slightly acid.

The solum ranges from 36 to 60 inches in thickness. The
profile is slightly acid to medium acid.

The Ap horizon ranges from dark grayish brown (10YR
4/2) to grayish brown (10YR 5/2) silty clay or clay. The B
horizon ranges from gray (10YR 5/1 or 6/1) to grayish brown
(10YR 5/2) mottled with shades of red and brown. It is silty
clay or clay that has weak to moderate, fine or medium, sub-
angular and angular blocky structure.

Karnak soils are near Newark and Melvin soils. They are
less coarse and are darker than Newark and Melvin soils.
They are more poorly drained than Newark soils.

Karnak silty clay (Ka).—This soil is on low-lying flood
plains. Slopes range from 0 to 2 percent.

This soil is slightly acid to medium acid. It has a
seasonal high water table and is saturated for long pe-
riods. The silty clay surface layer and wetness make it
difficult to till. Flooding is a hazard during winter and
spring.

This soil is mostly used for hay and pasture plants.
Some areas remain in trees. If adequately drained, this
soil is suited to corn, soybeans, tall fescue, Ladino clover,
Alsike clover, and Korean lespedeza. (Capability unit
IIIw-3; woodland group 1w2)

Lawrence Series

The Lawrence series consists of nearly level to concave,
somewhat poorly drained soils on stream terraces and up-
lands. These soils have a compact fragipan. They formed
in old alluvium and in residuum derived mainly from
limestone.

In a representative profile the surface layer is light
olive-brown silt loam 8 inches thick. The subsoil extends
to a depth of 52 inches or more. It is light yellowish-
brown silty clay loam mottled with gray and brown
in the upper 14 inches. The lower part is a compact fragi-
pan of mottled light-gray, yellowish-brown, and strong-
brown silty clay loam. ‘

Lawrence soils have a moderately deep root zone over
a slowly permeable fragipan. They have low organic-
matter content and are generally strongly acid to very
strongly acid in reaction, but the surface layer is less
acid where limed.

Most areas of Lawrence soils are used for hay and
pasture. A few small areas are wooded.

Representative profile of Lawrence silt loam, on the
east side of State Highway 675, 100 feet west of Black
Lick Creek and 0.25 mile east of intersection with State
Highway 103, 1.3 miles north of Auburn:

Ap—0 to 8 inches, light olive-brown (2.5Y 5/4) silt loam;
weal, fine, granular structure; very friable; many
roots; strongly acid; clear, smooth boundary.

B21t—8 to 15 inches, light yellowish-brown (2.5Y 6/4) light
silty clay loam; common, fine, distinet mottles of
light brownish gray (2.5Y 6/2); weak, fine, suban-
gular blocky structure; friable; few fine roots; few,
fine, brown concretions; patchy clay films on ped
faces; strongly acid; gradual, smooth boundary.

B22t—15 to 22 inches, light yellowish-brown (2.5Y 6/4) light
silty clay loam; common, fine and medium, distinct
mottles of yellowish brown (10YR 5/4) and pale
prown (10YR 6/3); moderate, medium, subangular
blocky structure; slightly firm, compact and brittle;
common, fine, brown concretions; patchy clay films
on some ped faces; strongly acid; clear, smooth
boundary.

Bx1—22 to 39 inches, mottled light-gray (2.5Y 7/2), yellow-
ish-brown (10YR 5/6), and strong-brown (7.5Y 5/6)
gilty clay loam; moderate, very coarse, prismatic
structure parting to moderate, medium, angular
blocky; very firm, compact and brittle; common
black and dark-brown concretions; few vertical
streaks of light-gray (2.5Y 7/2) silty clay between
prisms in lower 12 inches; common thin clay films
on blocks; strongly acid; clear, smooth boundary.

Bx2—39 to 52 inches -, mottled light-gray (2.5Y 7/2) and
yellowish-brown (10YR 5/4 and 5/6) silty clay loam;
few vertical streaks of light-gray (2.5Y 7/2) silty
clay between prisms; moderate, very coarse, pris-
matic structure parting to moderate, medium, angu-
lar blocky; very firm, compact and brittle; common
black concretions; common thin clay films on blocks;
strongly acid.

The solum ranges from 40 to 72 inches in thickness, and
depth to bedrock ranges from 60 to 120 inches or more. Depth
to the fragipan ranges from 18 to 30 inches. The profile is
generally strongly acid or very strongly acid, but the surface
layer is less acid in places where it has been limed.

The Ap horizon ranges from light olive brown (2.5Y 5/4)
to dark yellowish brown (10YR 4/4). The B2t horizon ranges
from pale brown (10YR 6/3) to light yellowish brown (2.5Y
6/4) mottled with shades of brown and gray. It is silt loam
or silty clay loam. The Bx horizon either is mottled light
gray (2.3Y 7/2), yellowish brown (10YR 5/4 and 5/6), and
strong brown (7.5YR 5/6) or has one of these colors domi-
nant and is mottled with the other colors. In places this soil
has a silty clay or clay B3t horizon instead of a Bx2 horizon.

Lawrence soils are near Nicholson and Robertsville soils.
They are more poorly drained than the moderately well
drained Nicholson soils and better drained than the poorly
drained Robertsville soils.

Lawrence silt loam {La).—This nearly level soil is on
stream terraces and level to concave uplands. Areas range
from 2 to 25 acres in size.

This soil has a seasonal high water table at a depth of
6 to 18 inches. It is slowly permeable in the fragipan.
It is easy to till except for wetness early in spring. Wet-
ness generally delays planting.

This soil is suited to most shallow-rooted crops.that
tolerate wetness. It is mostly used for hay and pasture.
Some areas remain in trees. A few areas that have been
drained are used for corn and soybeans. Surface drain-
age lengthens the time for fieldwork and widens the selec-
tion of suitable plants. (Capability unit ITTw-2; wood-
land group 2w1)

Lindside Series

The Lindside series consists of deep, moderately well
drained soils on flood plains and in upland depressions
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and drainageways. These soils formed in young alluvium
washed from uplands underlain by limestone.

In a representative profile the surface layer is brown
silt loam 8 inches thick. The subsoil extends to a depth
of 25 inches and is brown silt loam mottled with shades
of brown and gray below a depth of about 14 inches. The
substratum to a depth of 68 inches or more is light
brownish-gray silt loam mottled with gray and brown.

Lindside soils have a deep root zone and are moderate-
ly permeable. They range from neutral to medium acid
in reaction. Flooding normally occurs during winter and
early in spring, but floods are of short duration.

Most areas of these soils are used for row crops year
after year. Some areas are used for hay, pasture, or
trees.

Representative profile of Lindside silt loam, 115 feet
north of bridge where State Highway 1153 crosses Mud
River and about 100 feet west of the highway, about 6
miles northeast of Lewisburg:

Ap—O0 to 8 inches, brown (10YR 4/3) silt loam; weak, fine,
granular structure; very friable; neutral; clear,
smooth boundary.

B1—8 to 18 inches, brown (10YR 4/3) silt loam; few, fine,
faint mottles of light brownish gray (10YR 6/2) in
lower part; weak, fine, granular structure; very
friable; neutral; gradual, smooth boundary.

B2—18 to 25 inches, brown (10YR 4/3) silt loam; common,
medium, faint mottles of grayish brown (10YR 5/2)
and dark grayish brown (10YR 4/2); weak, fine,
granular structure; very friable; few, fine, black
concretions ; neutral ; clear, smooth boundary.

Cg—25 to 68 inches -, light brownish-gray (10YR 6/2) silt
loam; common gray (10YR 6/1) and brown (10YR
5/3) mottles; massive; friable; common brown and
black concretions; neutral.

The solum ranges from 25 to 50 inches in thickness. The
profile is neutral to medium acid.

The Ap horizon ranges from brown (10YR 4/3 or 5/3) to
brown (7.5YR 4/2). It is commonly silt loam, but in places
is loam and fine sandy loam. The B horizon ranges from
brown (10YR 4/3 or 5/3) to brown (7.5YR 4/4) mottled
with shades of gray and brown below a depth of about 14
inches. In places the C horizon is stratified with coarser
textured material.

Lindside soils are near Nolin and Newark soils. They are
not so well drained as the well-drained Nolin soils and are
better drained than the somewhat poorly drained Newark soils.

Lindside silt loam (0 to 2 percent slopes) (Ld).—This
soil is on flood plains and in upland depressions and
drainageways. Areas range from 2 to 40 acres in size.

Included with this soil in mapping were a few small
areas of Lindside loam and Lindside fine sandy loam and
small areas of Nolin and Newark soils.

This' Lindside soil has a seasonal high water table
at a depth of 18 to 36 inches. It is subject to flooding of
short duration, commonly during winter and early in
spring. It is easy to till.

This soil is suited to most of the row crops and hay
and pasture plants commonly grown in the county. Flood-
ing is a slight hazard to some perennial plants, such as
alfalfa. (Capability unit I-2; woodland group 1w1l)

Linker Series

The Linker series consists of moderately deep to deep,
well-drained soils on the tops and sides of ridges. These

soils formed in residuum weathered from sandstone, silt-
stone, and shale. Slopes range from 2 to 12 percent.

In a representative profile the surface layer is brown
loam about 8 inches thick. The subsoil extends to a depth
of 48 inches. It is yellowish-red sandy clay loam in the
upper 20 inches and red and variegated reddish-brown,
yellowish-red, and red clay loam in the lower part. Sand-
stone conglomerate is at a depth of 48 inches.

Linker soils have a moderately deep and deep root zone
and are moderately permeable. They are generally very
strongly acid.

These soils are used mostly for row crops, hay, and
pasture. A few areas are wooded.

Representative profile of Linker loam, 6 to 12 percent
slopes, about 0.3 mile east of State Highway 1153, ad-
jacent to the Butler County line:

Ap—0 to 8 inches, brown (10YR 5/3) loam; weak, fine,
granular structure; friable; many roots; few small
quartz pebbles; very strongly acid; clear, smooth
boundary.

B1t—8 to 13 inches, yellowish-red (5YR 4/8) light sandy
clay loam; weak, medium, subangular blocky struc-
ture; friable; few patchy clay films; common roots;
few small quartz pebbles; very strongly acid; clear,
wavy boundary.

B2t—18 to 28 inches, yellowish-red (5YR 4/6) sandy clay
loam; moderate, medium, subangular blocky struc-
ture; slightly firm; common thin clay films; few,
small, black concretions; few fine roots; few small
quartz pebbles; very strongly acid; clear, wavy
boundary.

B31t—28 to 38 inches, red (2.5YR 5/6) clay loam; moderate,
medium, angular blocky structure; slightly firm;
many thin clay films; few fine roots; about 15 per-
cent quartz pebbles, by volume; common black con-
cretions; very strongly acid; clear, wavy boundary.

B32—38 te 48 inches, variegated, reddish-brown (5YR 5/4),
yellowish-red (5YR 5/8), and red (2.5YR 5/6) clay
loam; moderate, medium, angular blocky structure;
slightly firm; few small quartz pebbles; common,
weatherad, sandstone fragments; very strongly acid;
gradual, wavy boundary.

R—48 inches +, acid sandstone conglomerate.

The solum ranges from 24 to 48 inches in thickness and is
underlain by bedrock. The profile is generally strongly acid
or very strongly acid, but the surface layer is less acid where
limed. Quartz pebbles, less than one-half inch in-diameter, make
up 0 to 3 percent of the Ap, B1lt, and B2t horizons. Quartz
pebbles and sandstone fragments make up 3 to 15 percent of
the B3 horizon. .

The Ap horizon is brown (10YR 4/3 or 5/3) or yellowish
brown (10YR 5/4). The B1t and B2t horizons are yellowish
red (5YR 4/6 or 4/8) or red (2.5YR 4/6 or 4/8). The B3
horizon, including variegations, ranges from reddish brown
(5YR 5/4) to red (2.5YR 4/8).

Linker soils are near Hartsells, Wellston, and Zanesville
soils. They have a redder subsoil than Hartsells soils. They
are more sandy in the surface layer and upper part of the sub-
soil than Wellston and Zanesville soils, which formed partly
in loess. They are better drained than Zanesville soils.

Some areas of these soils have a slightly thicker solum and
are slightly deeper over bedrock than is defined as the range
for the series, but these differences do not significantly affect
the usefulness or behavior of the soils.

Linker loam, 2 to 6 percent slopes (lnB).—This soil is
on narrow ridgetops. Areas range from 2 to 12 acres in
size. Included in mapping were a few small areas of
Hartsells and Zanesville soils.
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This Linker soil is generally very strongly acid and
has low natural fertility. It is easy to till.

This soil is suited to most of the row crops and hay
and pasture plants commonly grown in the county. Ero-
sion is a moderate hazard in cultivated areas. Soil-con-
serving practices therefore are needed to slow runoff and
;etil)me erosion. (Capability unit ITe—4; woodland group

0.

Linker loam, 6 to 12 percent slopes (InC).—This soil
is on narrow ridgetops and sides of ridges. The areas are
generally long and narrow and range from 2 to 10 acres
in size. This soil has the profile described as representa-
tive of the series.

Included with this soil in mapping were a few areas
where the surface layer is 5 to 15 percent rounded quartz
gravel. A few areas of severely eroded soils also were in-
cluded and are identified on the soil map by a spot symbol.

This Linker soil has, low natural fertihty and is
droughty where it is less than 30 inches deep over bed-
rock. It is generally very strongly acid. It is easy to till.

This soil is suited to most of the row crops and hay and
pasture plants commonly grown in the county (fig. 7).
Erosion is a severe hazard in cultivated areas, and soil-
conserving practices therefore are needed to slow runoff
and reduce erosion. (Capability unit IITe-5; woodland
group 201)

Melvin Series

The Melvin series consists of nearly level, deep, poorly
drained soils on flood plains. These soils formed in allu-
vial material washed from soils derived chiefly from lime-
stone and, to a lesser extent, from shale and sandstone.

In a representative profile the surface layer is dark
grayish-brown silt loam 9 inches thick. The subsoil is
light brownish-gray and gray silt loam that extends to
a depth of 42 inches. The substratum to a depth of 60
inches is light-gray silty clay loam. -

Melvin soils have a deep root zone and are moderately
permeable. Most areas are flooded once or twice each year.
The seasonal high water table is at or near the surface
during winter and early in spring.

Most areas of Melvin soils are used for hay, pasture,
or trees. Some areas remain in native woodland.

Representative profile of Melvin silt loam, 500 feet
north of the bridge where State Highway 1153 crosses
Mud River and 250 feet west of the highway, about 6
miles northeast of Lewisburg:

Ap—0to 9 inches, dark grayish-brown (10YR 4/2) silt loam;
many, medium, faint mottles of grayish brown (10YR

5/2); weak, fine, granular and subangular blocky
structure; friable; common roots; medium acid;

clear, smooth boundary.
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Blg—9 to 22 inches, light brownish-gray (2.5Y 6/2) silt loam ;
common, medium, distinct mottles of dark grayish
brown (2.5Y 4/2); weak, fine, subangular blocky
structure; friable; few fine roots; common brown
concretionary stains; medium acid; gradual, smooth
boundary.

B2g—22 to 42 inches, gray (10YR 5/1) silt.loam; many, me-
dium, distinet mottles of dark grayish brown (2.5Y
4/2) and yellowish brown (10YR 5/6); weak, fine,
subangular blocky structure; friable; medium acid;
gradual, smooth boundary.

Cg—42 to 60 inches +-, light-gray (5Y 7/1) light silty clay
loam; common, coarse, prominent mottles of brown
(7.5YR 4/4) and grayish brown (2.5Y 5/2); mas-
sive; friable, slightly sticky ; common black and brown
concretions ; medi;um acid.

The solum ranges from 22 to 42 inches in thickness. Depth
to bedrock ranges from 4 to more than 10 feet. The profile is
medium acid to neutral.

The Ap horizon ranges from dark grayish brown (10YR
4/2) to light gray (5Y 7/1). The B horizon ranges from
light gray (5Y 7/2) to dark gray (10YR 4/1) mottled with
shades of brown. It has weak or moderate, fine or medium,
subangular blocky structure. The C horizon ranges from
light-gray (5Y 7/1) to dark-gray (N 4/0) silt loam or light
silty clay loam. Small black or brown concretions range
from none to common throughout the profile.

Melvin soils are near Newark and Lindside soils. They are
not so well drained as Newark and Lindside soils and have
more gray colors in the upper part of the subsoil.

Melvin silt loam (Me).—This nearly level soil is on
flood plains. Areas range from 2 to 18 acres in size. In-
cluded in mapping were a few small areas of Newark
soils,

This Melvin soil is generally medium acid, but ranges
almost to neutral. It has a seasonal high water table at or
near the surface for several months during winter and
spring. Most areas are flooded once or twice each year.

This soil is mostly used for hay, pasture, or trees. Only
those plants that tolerate wetness are suitable. Drainage,
both surface and tile, widen the sclection of plants that
can be grown. (Capability unit IITw-1; woodland group
1w2)

Newark Series

The Newark series consists of somewhat poorly drained
soils on flood plains. These soils formed in mixed allu-
vium derived from limestone, sandstone, and shale.

In a representative profile the surface layer is brown
silt loam about 9 inches thick. The subsoil extends to a
depth of 29 inches. It is grayish-brown silt loam mottled
with brown in the upper 10 inches and gray silt loam
mottled with brown in the lower part. The substratum
to a depth of 58 inches or more is gray silty clay loam
mottled with yellowish brown and strong brown.

Newark soils have a deep root zone and are moderately
permeable. They are generally medium acid.

These soils are used for row crops, hay, and pasture.
They are better snited to water-tolerant plants than to
others.

Representative profile of Newark silt loam, 850 feet
north of bridge where State Highway 1153 crosses Mud
River and 150 feet west of the highway, about 6 miles
northeast of Lewisburg:

Ap—O0 to 9 inches, brown (10YR 4/8) silt loam; weak, fine,

granular structure; very friable; medium acid;
clear, smooth boundary.

B21—9 to 19 inches, grayish-brown (10YR 5/2) silt loam;
many, fine and medium, faint mottles of brown (10YR
5/3) ; weak, fine, granular structure; very friable;
common black and brown concretionary stains; me-
dium acid; gradual, smooth boundary.

B22g—19 to 29 inches, gray (10YR 5/1) heavy silt loam;
few distinct mottles of brown (10YR 4/3); weak,
very fine, subangular blocky structure; friable; com-
mon, medium, black and brown concretions; medium
acid; gradual, smooth boundary.

Cg—29 to 58 inches 4, gray (10YR 6/1) silty clay loam:
common, medium, prominent mottles of strong brown
(7.5YR 5/6) and yellowish brown (10YR 5/6);
massive; friable; medium acid.

The solum ranges from 20 to 40 inches in thickness, and
depth to bedrock ranges from 4 to 20 feet. The profile ranges
from neutral to medium acid.

The Ap horizon ranges from brown (7.5YR 4/4) to dark
grayish brown (10YR 4/2). It is dominantly silt loam, but
ranges to silty clay loam. The B2l horizon ranges from
grayish brown (10YR 5/2) to brown (10YR 4/3). The B22g
horizon is gray (10YR 5/1 or 6/1) or light brownish gray
(10YR 6/2 or 2.5Y 6/2). The B horizon is silt loam or light
silty clay loam. It has weak or moderate, very fine to mod-
erate, granular or subangular blocky structure. The Cg hori-
zon has the same color as the B22g horizon. It is silt loam or
silty clay loam.

Newark soils are near the moderately well drained Lindside
soils and the poorly drained Melvin soils.

Newark silt loam (Ne).—This nearly level soil is on
flood plains. Areas range from 2 to 35 acres in size. In-
cluded in mapping were small areas of Lindside and Mel-
vin soils.

This Newark soil is generally medium acid and has
moderate permeability. It has a seasonal high water table
at a depth of 6 to 18 inches during winter and early
in spring. It is subject to flooding, commonly during the
same period.

If drained, this soil is suited to most of the row crops
and bhay and pasture plants commonly grown in the
county (fig. 8). It is generally unsuitable for tobacco
and alfalfa. Only those plants that tolerate wetness can
be grown in undrained areas. (Capability unit TIw-1;
woodland group 1wl)

Nicholson Series

The Nicholson series consists of moderately well
drained soils on upland ridgetops and stream terraces.
These soils have a compact fragipan below a depth of
about 2 feet. They formed in loess or silty residuum and
in the underlying clayey residuum derived from limestone
and calcareous shale. Slopés range from 0 to 12 percent.

In a representative profile the surface layer is brown
silt loam about 8 inches thick. The subsoil extends to a
depth of 42 inches or more. It is strong-brown heavy silt
loam grading to yellowish-brown silty clay loam in the
upper 17 inches. The lower part of the subsoil is a very
firm, compact fragipan. The pan is brown heavy silt loam
mottled with gray and yellowish brown to a depth of
about 33 inches and mottled light brownish-gray, very
pale brown, and yellowish-brown silty clay loam to a
depth of 42 inches.

Nicholson soils have a moderately deep root zone over
a compact, slowly permeable fragipan.

Most areas of Nicholson soils are used for row crops,
hay, or pasture. A few very small areas are wooded.



LOGAN COUNTY, KENTUCKY 23

Figure 8.—Soybeans growing on Newark silt loam that has been tile drained.

Representative profile of Nicholson silt loam, 0 to 2
percent slopes, 50 feet ecast of State Highway 765 and
0.25 mile south of Red River, about 2.6 air miles south
of Schochoh:

Ap~—0 to 8 inches, brown (10YR 4/3) silt loam; weak, fine,
granular structure; friable; common roots; slightly
acid; clear, smooth boundary.

Bl1t—8 to 15 inches, strong-brown (7.5YR 5/6) heavy silt
loam; weak, medium, subangular blocky structure;
friable; few fine roots; patchy clay films on some
peds; neutral; clear, smooth boundary.

B2t—15 to 25 inches, yellowish-brown (10YR 5/8) silty clay
loam; moderate, medium, subangular blocky struc-
ture; firm; few fine roots; thin patchy clay films;
few, small, brown concretions; strongly acid; clear,
wavy boundary.

Bx1—25 to 33 inches, brown (7.5YR 5/4) heavy silt loam;
common, medium, distinct mottles of gray (10YR 6/1)
and yellowish brown (10YR 5/6); moderate, very
coarse, prismatic structure parting to moderate, me-
dium, angular blocky; very firm, brittle and com-
pact; thin gray clay films on prism faces; common
black concretionary stains; strongly acid; gradual,
wavy boundary.

Bx2—33 to 42 inches -+, mottled light brownish-gray (2.5Y
6/2), very pale brown (10YR 7/4), and yellowish-
brown (10YR 5/6) silty clay loam; moderate, very
coarse, prismatic struecture parting to moderate, me-
dium, angular blocky ; very firm, brittle and compact;
thin clay films on ped faces; few small round con-
cretions; very strongly acid.

The solum ranges from 40 to 75 inches in thickness, and
depth to bedrock ranges from 60 to 84 inches. The profile

generally ranges from medium acid to very strongly acid, but
the surface layer and upper part of the subsoil are less acid
where limed. Depth to the fragipan ranges from 20 to 30
inches.

The Ap horizon is brown (10YR 4/3 or 5/3) or yellowish
brown (10YR 5/4). The Bt horizon ranges from brown (7.5YR
4/4) to yellowish brown (10YR 5/6) heavy silt loam or silty
clay loam. The Bx horizon ranges from brown (7.5YR 5/4)
to yellowish brown (10YR 5/6) and is mottled with shades
of gray and brown. In some places the Bx horizon is mottled
and does not have a dominant color. It is silt loam or silty
clay loam. In some places this soil has a silty clay or clay
B3 horizon instead of a Bx2 horizon.

Nicholson soils are near Crider and Lawrence soils. They
are not so well drained as the well-drained Crider soils and
are better drained than the somewhat poorly drained Law-
rence soils.

Nicholson silt loam, 0 to 2 percent slopes (NhA).—This
soil is on broad, smooth ridgetops and low stream ter-
races. Areas range from 2 to 25 acres in size. This soil
has the profile described as representative of the series.
Included in mapping were a few small areas of Crider
and Lawrence soils.

This Nicholson soil is generally strongly acid, but the
surface layer is less acid where limed. Erosion is not a
hazard. This soil is easy to till, except when wet early in
spring. It has a seasonal high water table at a depth of
about 18 to 80 inches during winter and early in spring.

This soil is suited to most of the row crops and hay
and pasture plants commonly grown in the county. It is
not suited to alfalfa. Tobacco does not grow well in wet
years. (Capability unit ITw-2; woodland group 3wl)
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Nicholson silt loam, 2 to 6 percent slopes (NhB}.——This
soil is on broad ridgetops and stream terraces. Areas
range from 2 to 40 acres in size. Included in mapping
were a few small areas of Crider soils.

This Nicholson soil is generally strongly acid. It has a
seasonal high water table at a depth of about 18 to 30
inches during winter and early in spring.

This soil 1s suited to most of the row crops and hay
and pasture plants commonly grown in the county (fig.
9). It is not suited to alfalfa. Erosion is a hazard. Soil-
conserving practices are needed to slow runoff and re-
duce erosion. (Capability unit ITe-2; woodland group
3wl)

Nicholson silt loam, 6 to 12 percent slopes (NhC).—
This soil is on narrow ridgetops and sides of ridges.
Areas are long and narrow and range from 2 to 10 acres
in size. Included in mapping were a few small areas of
Crider soils.

This Nicholson soil is generally strongly acid. It has
a seasonal high water table at a depth of about 18 to 30
inches during winter and early in spring.

This soil is suited to most of the row crops and hay
and pasture plants commonly grown in the county. It is
not suited to alfalfa. Erosion is a severe hazard. Soil-
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Figure 9—Narrow contour strips of burley tobacco and a sod crop of Kentucky 31 tall fescue. The soil is Nicholson silt loam, 2 to 6
percent slopes.
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conserving practices are needed to slow runoff and reduce
erosion. (Capability unit IITe-3; woodland group 3wl)

Nolin Series

The Nolin series consists of nearly level, deep, well-
drained soils on flood plains and in upland depressions.
These soils formed in alluvium derived from limestone,
sandstone, and shale.

In a representative profile the surface layer is brown
silt loam about 8 inches thick. The subsoil is brown silt
loam that has weak, fine, granular and subangular blocky
structure and extends to a depth of 42 inches. The sub-
stratum to a depth of 60 inches or more is structureless,
brown silt loam mottled with shades of brown and gray.

Nolin soils have a deep root zone and are moderately
permeable. They are neutral to slightly acid in reaction.

These soils are used extensively for crops, hay, and
pasture.

Representative profile of Nolin silt loam, on the north
side of Mud River about 100 yards northeast of bridge
where State Highway 1153 crosses Mud River, ahout 6.0
miles northeast of Lewisburg:
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Ap—O0 to 8 inches, brown (10YR 4/3) silt loam; weak, fine,
granular structure; very friable; slightly acid; grad-
ual, smooth boundary,

B—8 to 42 inches, brown (10YR 4/3) silt loam; weak, fine,
granular and subangular blocky structure; friable;
slightly acid; gradual, smooth boundary.

C—42 to 60 inches -, brown (10YR 4/3) silt loam ; few, fine,
faint mottles of brown (10YR 5/3) and light brown-
ish gray (10YR 6/2) ; massive; friable; slightly acid.

The solum is more than 40 inches thick, and the alluvial
deposits range from 40 inches to many feet in thickness. Re-
action is neutral to medium acid.

The Ap horizon ranges from very dark grayish brown
(10YR 38/2) to brown (10YR 5/3). It is dominantly silt loam,
but ranges to light silty clay loam. The B horizon is brown
(10YR 4/3) or dark yellowish-brown (10YR 4/4) silt loam
or light silty clay loam. It has weak to moderate, fine to
coarse, granular and subangular blocky structure. The C
horizon ranges from dark grayish brown (10YR 4/2) to
yellowish brown (10YR 5/4). In some places a few faint
mottles in shades of brown and gray are below a depth of
about 3 feet.

The well drained Nolin soils are near the moderately well
darined Lindside and the somewhat poorly drained Newark
soils.

Nolin silt loam (No).—This soil is on flood plains and
in upland depressions. Slopes range from 0 to 4 percent.
Areas range from 2 to 40 acres in size. Included in map-
ping were a few areas of a soil that is similar to this
Nolin soil, but has a surface layer of fine sandy loam.

This soil is slightly acid to medium acid. It has high
natural fertility and is easy to till. It is subject to oc-
casional flooding, commonly late in winter and early in
spring. The floods are of short duration.

This soil is suited to all the row crops and hay and
pasture plants commonly grown in the county. (Capabil-
1ty unit I-1; woodland group 1lol)

Pembroke Series

The Pembroke series consists of nearly level to slop-
ing, deep, well-drained soils on uplands. These soils
formed partly in loess and partly in the underlying lime-
stone residuum or old alluvium. A few areas have karst
topography.

In a representative profile the surface layer is dark-
brown silt loam about 9 inches thick. The subsoil extends
to a depth of 48 inches or more. It is reddish-brown light
silty clay loam in the upper 6 inches, red and dark-red
silty clay loam in the middle 26 inches, and dark-red silty
clay in the lower part. '

Pembroke soils have a deep root zone and are mod-
erately permeable. They are slightly acid to strongly
acid, but the surface layer is less acid in places where
it has been limed.

Most areas of Pembroke soils are used for crops. Pas-
‘ture and hay are grown in a cropping system with row
Crops.

Representative profile of Pembroke silt loam, 0 to 2
percent slopes, about 450 yards west of farmhouse that
is at the end of a private road northwest 1 mile from
State Highway 663, entrance to private road is about 2
miles northeast of intersection with State Highway 100
and about 4 miles northeast of Corinth:

Ap—O0 to 9 inches, dark-brown (7.5YR 3/2) silt loam; weak,

fine, granular structure; very friable; neutral; clear,
smooth boundary.

B1t—9 to 15 inches, reddish-hrown (5YR 4/4) light silty
clay loam; weak, fine, subangular blocky structure;
friable; few clay films; few very small concretions;
neutral ; gradual, smooth boundary.

B21t—15 to 27 inches, red (2.5YR 4/6) silty clay loam ; mod-
erate, medium, subangular blocky structure; friable;
common clay films; common, very small, black con-
cretions; slightly acid; gradual, smooth boundary.

B22t—27 to 41 inches, dark-red (2.5YR 3/6) heavy silty clay
loam ; moderate, medium, subangular blocky strue-
ture; friable; common clay films; common black
concretions ; medium acid; gradual, smooth bound-
ary.

B23t—41 to 48 inches 4, dark-red (2.5YR 3/6) silty clay;
moderate, medium, blocky.structure; firm; common
clay films; common black stains on peds; common
black concretions; strongly acid.

The solum ranges from 40 to 100 inches in thickness, and
depth to bedrock ranges from 60 to 120 inches. The profile is
generally slightly acid to strongly acid, but the surface layer
and the upper part of the subsoil are less acid in places where
the soil has been limed. )

The Ap horizon is dark brown (7.5YR 3/2 or 10YR 3/3) to
dark reddish brown (5YR 3/3). It is commonly silt loam, but
in severely eroded areas is silty clay loam. The B21t horizon
is red (2.5YR 4/6), reddish brown (2.5YR 4/4), or yellowish
red (5YR 4/6). The B22t and B23t horizons are dark-red
(2.5YR 3/6 or 10R 3/6) or red (10R 4/6 or 2.5YR 4/6) silty
clay loam or silty clay.

Pembroke soils are near Crider and Nicholson soils. They
are darker colored in the Ap horizon and redder and more
clayey in the subsoil than Crider and Nicholson soils. They
are better drained than Nicholson soils, which have a fragipan.

Pembroke silt loam, 0 to 2 percent slopes (PeA).—This
soil is on broad ridgetops. Areas range from 2 to 60
acres in size. This soil has the profile described as repre-
sentative of the series. Included in mapping were a few
small areas of Crider and Nicholson soils.

This Pembroke soil is easy to till and is not subject to
erosion. It is suited to all of the row crops and hay and
pasture plants commonly grown in the county. It is well
suited to tobacco and alfalfa (fig. 10). (Capability unit
I-3; woodland group 102)

Pembroke silt loam, 2 to 6 percent slopes (PeB).—This
soil is on broad ridgetops. Areas range from 2 to 75
acres in size. Included in mapping were small areas of
Crider and Nicholson soils.

This soil is suited to all of the row crops and hay and
pasture plants commonly grown in the county. It is easy
to till. It is one of the better soils in the county for
tobacco and alfalfa (fig. 11). Erosion is a hazard. Soil-
conserving practices therefore are needed to slow runoft
and reduce erosion. (Capability unit IIe-1; woodland
group 102)

Pembroke silt loam, 6 to 12 percent slopes (PeC).—
This soil is on long, narrow ridgetops and on long, nar-
row side slopes that encircle the more gently sloping
soils. Areas range from 2 to 30 acres in size. Included in
mapping were a few small areas of eroded Pembroke
soils that have a surface layer of heavy silt loam or silty
clay loam.

This soil is suited to all of the row crops and hay and
pasture plants commonly grown in the county. Erosion
is a severe hazard. Soil-conserving practices are needed
to slow runoff and reduce erosion. (Capability unit ITTe-
1; woodland group 102)

Pembroke silty clay loam, 6 to 12 percent slopes,
severely eroded (PfC3).—This soil is on long, narrow
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Figure 10.—Strips of dark-fired tobacco growing on Perabroke silt loam, 0 to 2 percent slopes.

ridgetops and sides of slopes. Areas range from 2 to 35
acres in size. This soil has a profile similar to the one
described as representative of the series, but the surface
layer is redder and more clayey. Erosion has decreased
the suitability of this soil for crops and made the silty
clay loam surface layer tend to crust. Included in map-
ping were a few small areas of Pembroke soils that are
not severely eroded and that have a surface layer of silt
loam.

This Pembroke soil is suited to most of the row crops
and hay and pasture plants commonly grown in the
county. It is difficult to till. Erosion 1s a very severe
hazard. Soil-conserving practices therefore are needed to
slow runoff and reduce erosion. (Capability unit IVe-5;
woodland group 201)

Pickwick Series

The Pickwick series consists of deep, well-drained soils
on the tops and sides of ridges on old high terraces.
These soils formed in old alluvium and loess underlain
by residuum derived mainly from limestone. Slopes range
from 2 to 12 percent.

In a representative profile the surface layer is brown
silt loam about 6 inches thick. The subsoil extends to a
depth of 98 inches or more. It is yellowish-red and dark-
red silty clay loam in the upper 27 inches and dark-red
heavy clay loam and clay in the lower part.

Pickwick soils have a deep root zone and are mod-
erately permeable. They are strongly acid or very strong-
ly acid unless limed.

The more gentle slopes are commonly used for crops,
and the steeper slopes are used for hay and pasture. Some
small areas remain in trees.

Representative profile of Pickwick silt loam, 6 to 12
percent slopes, on the west side of State Highway 431,
4.5 miles south of Russellville:

Ap—O0 to 6 inches, brown (10YR 4/3) silt loam; weak, fine,
granular structure ; very friable ; many roots ; slightly
acid; clear, smooth boundary.

B1t—8 to 17 inches, yellowish-red (5YR 4/8) silty clay loam;
weak, medium, subangular blocky structure; friable;
common roots ; medium acid ; gradual, smooth bound-

ary.
B21t—17 to 33 inches, dark-red (2.5YR 3/68) silty clay loam ;

moderate, medium, subangular blocky structure;

firm; few roots; thin patchy clay films; few organic
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stains on some peds; strongly acid; gradual, smooth
boundary.

B22t—33 to 58 inches, dark-red (10R 3/6) heavy clay loam;
moderate, medium, angular blocky structure; firm;
thin, continuous clay films; few organic stains on
peds; strongly acid; gradual, smooth boundary.

B3t—58 to 98 inches +, dark-red (10R 3/6) clay; strong-
brown (7.5YR 5/6) mottles; moderate, medium, an-
gular blocky structure; firm; continuous clay films;
few chert fragments less than 2 inches in diameter;
strongly acid.

The solum is 60 inches or more thick, and depth to bedrock
ig 6 feet or more. The profile is generally strongly acid or
very strongly acid, but the surface layer is less acid where
limed.

The Ap horizon is generally brown (10YR 4/3, 10YR 5/3, or
7.5YR 4/4), but in severely eroded areas it is reddish brown
(5YR 4/4) or yellowish red (5YR 4/6). It is generally silt
loam, but in severely eroded areas it is silty clay loam. The
B1 horizon ranges from reddish brown (5YR 4/4) to yellow-
ish red (5YR 4/6). The B21t horizon is yellowish red (5YR
4/6) or dark red (2.5YR 3/6 or 10R 3/6). The B22t and B3t
horizons have the same colors as the B21t horizon, but they
range from clay loam to clay. The B2 and B3 horizons have
moderate to strong, fine to medium, subangular and angular
blocky structure. Some profiles have mottles in shades of
brown and gray below a depth of about 60 inches.

Pickwick soils are near Crider and Pembroke soils. They
have a lower base saturation in the lower part of the subsoil
than Crider and Pembroke soils and have a lighter colored
surface layer than Pembroke soils.

Figure 11.—Burley tobacco on left and alfalfa-grass mixture on right. The soil is Pembroke silt loam, 2 to 6 percent slopes.

7

Pickwick silt loam, 2 to 6 percent slopes (PkB).—This
soil is on ridgetops and alluvial fans. Areas range from
2 to 40 acres in size. Included in mapping were small
areas of Crider and Pembroke soils. ‘

This Pickwick soil is suited to all of the row crops
and hay and pasture plants commonly grown in the
county. It is commonly used for tobacco, alfalfa, and
other crops that require a deep, well-drained soil (fig.
12). It is generally strongly acid except where it has been
limed. It is easy to till. Erosion is a hazard. Soil-conserv-
ing practices are needed to slow runoff and reduce ero-
sion. (Capability unit ITe-1; woodland group 201)

Pickwick silt loam, 6 to 12 percent slopes (PkC).—This
soil is on long, narrow ridgetops or sides of ridges. Areas
are long, narrow, and irregular in shape and range from
2 to 15 acres in size. This soil has the profile described
as representative of the series. Included in mapping were
small areas of Pembroke soils.

This Pickwick soil is suited to all of the row crops and
hay and pasture plants commonly grown in the county.
It is generally strongly acid except where 1t has been
limed. The slope makes it subject to severe erosion. Soil-
conserving practices therefore are needed to slow runoff
and reduce erosion. (Capability unit IIIe-1; woodland
group 2o01)

Pickwick silty clay loam, 6 to 12 percent slopes,
severely eroded (PIC3).—This soil is on side slopes that
are severely eroded. It has a profile similar to the one de-
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Figure 12.—Dark-fired tobacco on left and burley tobacco on right. The soil is Pickwick silt loam, 2 to 6 percent slopes.

scribed as representative of the series, but the plow layer
is mostly redder, finer textured subsoil material, as a re-
sult of past erosion, and shallow gullies are common.
Included in mapping were small areas of soils that have
slopes of slightly more than 12 percent.

This soil is generally strongly acid. The texture of the
surface layer makes seedbed preparation difficult. This
soil can be tilled within only a narrow range of moisture
content without clodding. It has very low organic-matter
content.

This soil is suited to most of the row crops and hay and
pasture plants commonly grown in the county. The very
severe hazard of erosion and the difficult seedbed prepara-
tion make this soil unsuited to row crops except in a long
rotation with grasses and legumes. (Capability unit TVe—
5; woodland group 201)

Robertsville Series

The Robertsville series consists of poorly drained soils
on uplands and terraces. These soils have a firm, very
slowly permeably fragipan in the subsoil. They formed
mostly in residuum derived from limestone, but in places
have some sandstone, shale, or loess.

In a representative profile the surface layer is grayish-
brown silt loam about 9 inches thick. The subsoil extends
to a depth of 50 inches of more. It is light brownish-gray

silt loam mottled with shades of brown and yellow in the
upper 23 inches. At a depth of 32 inches is a fragipan
that is mottled light gray and yellowish brown in the
upper part and is brown with pale-brown and gray mot-
tles in the lower part.

Robertsville soils have a shallow to moderately deep
root zone and are very slowly permeable. They are
strongly acid to very strongly acid except where they have
been limed.

These soils are mainly pastured and wooded.

Representative profile of Robertsville silt loam, on the
west side of State Highway 663 and about 8 miles north-
east of intersection with State Highway 100, about 5
miles northeast of Corinth:

Ap—O0 to 9 inches, grayish-brown (10YR 5/2) silt loam; com-
mon, medium, faint, light brownish-gray (10YR 6/2)
mottles and dark yellowish-brown (10YR 4/4) con-
cretionary stains; weak, filne, granular structure;
friable; many roots; slightly acid; abrupt, smooth
boundary.
to 22 inches, light brownish-gray (10YR 6/2) silt
loam; common, fine, faint, pale-brown (10YR 6/3)
and brownish-yellow (10YR 6/6) mottles; weak, fine
medium, subangular blocky structure; friable; com-
mon clay films; very strongly acid; clear, smooth
boundary.

B2g—22 to 32 inches, light brownish-gray (10YR 6/2) heavy
silt loam; few, fine, faint, light yellowish-brown

Blg—9
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(10YR 6/4) mottles; weak, medium, subangular
blocky structure; friable; common clay films; very
strongly acid; clear, wavy boundary.

Bx1—382 to 40 inches, mottled light-gray (10YR 6/1) and
yellowish-brown (10YR 5/6) silt loam; strong, very
coarse, prismatic structure parting to moderate,
coarse, subangular blocky; firm, brittle; nearly con-
tinuous clay films; many, medium, black and brown
concretions; very strongly acid; gradual, wavy
boundary.

Bx2—40 to 50 inches +, brown (7.5YR 4/4) heavy silt loam;
medium distinct mottles of pale brown (10YR 6/3)
and gray (10YR 6/1) ; strong, very coarse, prismatic
structure parting to moderate, coarse, subangular
blocky; firm, brittle; nearly continuous clay films;
strongly acid.

The solum ranges from 40 to 60 inches in thickness, and
depth to bedrock is more than 6 feet. The profile is generally
strongly acid or very strongly acid, but the surface layer is
less acld in places where it has been limed. Depth to the
fragipan ranges from 16 to 34 inches.

The Ap horizon ranges from light brownish gray (2.5Y 6/2)
to grayish brown (10YR 5/2) mottled with shades of brown
and gray. The Blg and B2g horizons range from gray (10YR
6/1) to light brownish gray (2.5Y 6/2) mottled with shades
of brown and yellow. They are silt loam or siity clay loam
that has weak, fine to medium, subangular blocky structure.
The Bx horizon is commonly mottled with shades of gray
and brown, but in places it has a dominant color of gray or
brown mottled with shades of brown or gray. It is silt loam
or silty clay loam.

Robertsville soils are near Lawrence soils. They are more
poorly drained than Lawrence soils and are grayer in the
surface layer and upper part of the subsoil.

Robertsville silt loam (Ro).—This nearly level soil is on
broad, smooth uplands and in slight depressions. Areas
range from 2 to 20 acres in size. Included in mapping
were small areas of Lawrenge soils.

This Robertsville soil is strongly acid or very strongly
acid unless limed. It has a seasonal high water table at
or near the surface for several months during winter and
spring, and surface water stands in many undrained
areas. Wetness makes this soil difficult to till. Organic-
matter content is low, and natural fertility is low.

This soil is suited to hay and pasture plants that toler-
ate wetness. It is generally unsuited to row crops, except
where it has been adequately drained. Some of the better
suited row crops are soybeans and corn. Many areas are
wooded. (Capability unit ITVw-1; woodland group 2w1)

Rock Outcrop

Rock outcrop is mapped only in a complex with Fred-
onia and Colbert soils.

Rock outcrop-Fredonia-Colbert complex (Rx).—This
complex consists of closely intermingled areas of Rock
outcrop and Fredonia and Colbert soils on knoblike hills
and in areas adjacent to streams and bottom lands. It
is approximately 65 percent Rock outcrop, 20 percent
Fredonia soils, and 15 percent Colbert soils. Slopes range
widely, but are mostly 20 to 50 percent.

Rock outcrop consists mostly of limestone and a few
areas of sandstone. The outcrops are in the form of ledges,
cliffs, and rounded boulders that range from about 1 to
10 feet in diameter.

The Fredonia soil in this complex is very rocky and
is shallower over bedrock than is typical for the Fredonia
series. Areas of this soil are small and irregular in shape.

The Colbert soil has a profile similar to the one de-
seribed as representative of the Colbert series. Areas are
irregular in shape and range from a few square feet to
half an acre in size.

This complex is used mostly for trees and wildlife
habitat. A few areas are used for pasture, but they are
suited only to very limited grazing. (Capability unit
VI1Is-2; woodland group 4x1)

Sadler Series

The Sadler series consists of moderately well drained
soils on broad ridgetops. These soils formed in a loess
mantle and in the underlying residuum derived from
sandstone, siltstone, and shale. Slopes range from 0 to 6
percent.

In a representative profile the surface layer is brown
silt loam 7 inches thick. The subsoil extends to a depth
of 48 inches. It is yellowish-brown light silty clay loam
in the upper 12 inches and yellowish-brown silt loam
blocky soil particles that have pale-brown silt loam coat-
ings on the larger particles in the middle 4 inches. The
lower part of the subsoil is a compact fragipan of mot-
tled shades of brown and gray light silty clay loam. The
substratum to a depth of 78 inches or more 1s silty clay
loam mottled with shades of brown and gray and con-
tains a few sandstone fragments. Black concretions are
common in the lower part of the subsoil and in the sub-
stratum.

Sadler soils have a moderately deep root zone. They
are moderately permeable above the fragipan and slowly
permeable in the pan.

These soils are used for crops, hay, and pasture.

Representative profile of Sadler silt loam, 0 to 2 per-
cent slopes, 75 feet northeast of State Highway 103 and
0.1 mile northwest of intersection with State Highway
1038, about 5.5 miles northwest of Auburn:

Ap—o0 to 7 inches, brown (10YR 5/3) silt loam; weak, fine,
granular structure; very friable; strongly acid;
abrupt, smooth boundary.

B2t—7 to 19 inches, yellowish-brown (10YR 5/6) light silty
clay loam; few, faint, brown mottles; weak, medium,
subangular blocky structure; friable; few, fine,
brown concretions; strongly acid; gradual, wavy
boundary.

B&A’'2—19 to 28 inches, 50 percent yellowish-brown (10YR
5/4) silt lossrpeds about 10 millimeters in diameter
and 50 percent pale-brown (10YR 6/8) silt loam
coatings 2 millimeters thick near the upper boundary
to 10 millimeters thick near the lower boundary;
weak, fine, subangular blocky structure; very fri-
able; few fine roots; few, fine, dark-brown and
black concretions; very strongly acid; abrupt, smooth
boundary.

Bx1—23 to 38 inches, yellowish-brown (10YR 5/8 to 5/8) light
silty clay loam; light brownish-gray (10YR 6/2)
motitles; strong, very coarse, prismatic structure
parting to weak, medium, angular blocky ; firm, com-
pact and brittle; light-gray silt coatings on peds;
thick clay flows; few, fine to medium, black concre-
tions ; very strongly acid; gradual, smooth boundary.

Bx2—38 to 48 inches, mottled yellowish-brown (10YR 5/6),
light brownish-gray (10YR 6/2), and strong-brown
(7.5YR 5/8) light silty clay loam; medium and dis-
tinet mottles ; strong, very coarse, prismatic structure
parting to moderate, coarse, angular blocky,; very
firm, compact; common, medium, black concretions ;
very strongly acid; gradual, wavy boundary.
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I1C—48 to 78 inches +, mottled yellowish-brown (10YR 5/8),
light brownish-gray (10YR 6/2), and light yellowish-
brown (2.5Y 6/4) silty clay loam; medium and dis-
tinet mottles; weak, coarse, blocky structure; fri-
able to firm; common, medium, black concretions; a
few sandstone fragments; very strongly acid.

The solum ranges from 40 to 70 inches in thickness, and
depth to bedrock ranges from 50 to 100 inches. The profile is
strongly acid or very strongly acid unless limed. Depth to
the fragipan ranges from 18 to 28 inches.

The Ap horizon ranges from dark grayish brown (10YR
4/2) to light olive brown (2.5Y 5/4). The B2t horizon is
yellowish-brown (10YR 5/4 or 5/6) or light olive-brown
(2.5Y 54) silt loam or light silty clay loam. The B part of
the B&A’2 horizon consists of the peds, which are yellowish-
brown (10YR 5/4 or 5/6) or light olive-brown (2.5Y 5/4) silt
loam or light silty clay loam. The A’2 part consists of the
coatings, which range from pale-brown (10YR 6/3) to light-
gray {(10YR 7/2) silt loam or silt and make up 50 to 70
percent of the horizon. The Bx horizon ranges from strong
brown (7.5YR 5/8) to olive brown (2.5Y 4/4) and is mottled
with shades of gray or is motftled and does not have a dom-
inant color. It is silt loam or silty clay loam. The C horizon
has the same color as the Bx horizon. It ranges from silty
clay loam to clay and from 1 to 35 percent coarse fragments,
by volume.

Sadler soils are near Zanesville and Johnsburg soils. They
differ from Zanesville soils in having an A’ horizon above
the fragipan. They are better drained than Johnsburg soils.

Sadler silt loam, 0 to 2 percent slopes (ScA).—This
soil is on broad, smooth ridgetops. Areas range from 2 to
80 acres in size. This soil has the profile described as rep-
resentative of the series. Included in mapping were a few
small areas of Lawrence soils.

This Sadler soil is strongly acid or very strongly acid
except where limed. It has a seasonal high water table at
a depth of about 18 to 24 inches during winter and early
in spring. It is easy to till except when wet early in
spring. .

This soil is suited to most of the row crops and hay and
pasture plants commonly grown in the county. It is un-
suitable for alfalfa. Tobacco is damaged by wetness in
some years. (Capability unit ITw-2; woodland group
3wl)

Sadler silt loam, 2 to 6 percent slopes (SaB).—This
soil is on ridgetops. Areas range from 2 to 40 acres in
size. Included in mapping were a few small areas of Law-
rence soils and areas of Sadler soils that have been eroded
and have a thinner surface layer.

This Sadler soil is strongly acid or very strongly acid
except where limed. It has a seasonal high water table
at a depth of 18 to 24 inches during winter and early in
spring.

This soil is suited to most of the row crops and hay
and pasture plants commonly grown in the county. It is
unsuitable for alfalfa. Erosion is a hazard. Soil-conserv-
ing practices are needed to slow runoff and reduce ero-
sion. (Capability unit ITe-2; woodland .group 3wl)

Steff Series

The Steff series consists of deep, moderately well
drained soils on flood plains, in upland depressions, and
in drainageways. These soils formed in acid alluvium
washed from uplands underlain by sandstone, siltstone,
and shale. Slopes range from 0 to 2 percent.

In a representative profile the surface layer is dark-
brown silt loam about 8 inches thick. The subsoil extends
to a depth of 38 inches. It is yellowish-brown silt loam in
the upper 4 inches and pale-olive silt loam mottled with
yellowish brown and light olive gray in the lower part.
The substratum to a depth of 50 inches or more is light
brownish-gray silt loam mottled with yellowish brown
and gray.

Steff soils have a deep root zone and are moderately
permeable. They are normally strongly acid, but the
surface layer is less acid in places where it has been limed.
Occasional flooding is a hazard during winter and spring.

These soils are used for crops, hay, and pasture.

Representative profile of Steff silt loam, 500 feet south
of highway 1230 on south side of Rawhide Creek, 1.4 miles
west of intersection with U.S. Highway 431, about 4
miles northwest of Lewisburg:

Ap—0 to 8 inches, dark-brown (10YR 4/3) silt loam; weak,
fine, granular structure; very friable; many fine
roots; strongly acid; clear, smooth boundary.

B1—8 to 12 inches, yellowish-brown (10YR 5/4) silt loam;
weak, very fine, granular structure; very friable;
many roots; strongly acid; clear, smooth boundary.

B2—12 to 38 inches, pale-olive (5Y 6/3) silt loam; common,
medium, faint mottles of yellowish brown (10YR
5/6) and light olive gray (5Y 6/2); weak, fine,
granular structure; friable; strongly acid; gradual,
smooth boundary.

C—38 to 50 inches 4, light brownish-gray (10YR 6/2) silt
loam ; common, medium, distinct mottles of yellowish-
brown (10YR 5/4) and gray (10YR 5/1) ; massive;
friable; strongly acid.

The solum ranges from 25 to 50 inches in thickness, and
depth to sandstone bedrock ranges from 48 to 120 inches. The
profile is strongly acid or very strongly acid unless limed.
Content of gravel ranges from 0 to 5 percent in the upper 40
inches and 0 to 50 percent below.

The Ap horizon is dark brown (10YR 4/3) or dark grayish
brown (10YR 4/2). The B1 horizon ranges from brown (10YR
4/3) to yellowish brown (10YR 5/4). The B2 horizon ranges
from light brownish gray (10YR 6/2) to olive (5Y 5/4) and
is mottled with shades of brown or gray. It is silt loam or
light silty clay loam. The C horizon matrix and mottles are
gshades of brown and gray. This horizon ig silt loam or loam.
Some profiles are stratified with sandy loam and gravel below
a depth of 50 inches.

Steff soils are near Cuba, Lindside, and Clifty soils. They
are not so well drained as Cuba soils, are more strongly acid
than Lindside soils, and are not so gravelly as Clifty soils.

Steff silt loam (0 to 2 percent slopes) (St).—This soil
is on flood plains and in upland depressions and drain-
ageways. Areas range from 5 to 15 acres in size. Included
in mapping were small areas of Cuba, Lindside, and
Clifty soils.

This Steff soil is generally strongly acid unless limed.
It has a seasonal high water table at a depth of about
18 to 24 inches during winter and early in spring and is
subject to occasional flooding during the same period.
Erosion is not a hazard. The soil is easy to till.

This soil is snited to most of the row crops and hay
and pasture plants commonly grown in the county. Some
perennial plants, such as alfalfa, can be damaged by
flooding and by the seasonal high water table. (Capability
unit I-2; woodland group 1w1)
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Talbott Series

The Talbott series consists of moderately deep and
deep, well-drained, clayey soils on broad ridgetops and
sides of ridges. These soils formed in material weathered
from limestone. Slopes range from 2 to 50 percent.

In a representative profile the surface layer is brown
silt loam about 6 inches thick. The subsoil extends to a
depth of 40 inches. It is yellowish-red silty clay and clay
in the upper 20 inches and mottled yellowish-brown and
strong-brown clay in the lower part. Limestone bedrock
is at a depth of about 40 inches.

Talbott soils have a moderately deep and deep root
zone and are moderately slowly permeable. They are gen-
erally medium acid or strongly acid, but the surface
layer is less acid where limed, and the material just above
the limestone is less acid.

These soils are used for crops, hay, pasture, and trees.

Representative profile of Talbott silt loam, 6 to 12
percent, slopes, 75 feet west of a gravel road, 0.2 mile
north of intersection with U.S. Highway 68, 1 mile west
of Auburn:

Ap—0 to 6 inches, brown (7.5YR 4/4) silt loam; weak, fine
and medium, granular structure; friable, slightly
sticky ; many fine and medium roots; medium acid;
abrupt, smooth boundary.

B21t—6 to 11 inches, yellowish-red (5YR 4/6) silty clay;
reddish-brown (5YR 4/4) ped faces; moderate, me-
dium, subangular blocky structure parting to very
fine blocky; firm, sticky and plastic; common fine
and medium roots; strongly aecid; clear, smooth
boundary.

B22t—11 to 26 inches, yellowish-red (5Y 4/6) clay; common,
medium, distinct mottles of yellowish brown (10YR
5/4) and very dark brown (10YR 2/2) ; few vertical
streaks of light brownish-gray (2.5Y 6/2) silt or very
fine sand; few clean sand grains on ped faces; mod-
erate, medium, angular blocky structure; very firm,
very sticky and very plastic; continuous clay films;
common roots; medium acid; gradual, wavy boundary.

Bat—26 to 40 inches, mottled yellowish-brown (10YR 5/8)
and strong-brown (7.5YR 5/6) clay; strong, medium,
angular blocky structure; very sticky and very plas-
tic; continuous clay films ; few, fine, black concretions;
medium acid ; abrupt, smooth boundary.

R—40 inches -, limestone,

The solum ranges from 24 to 60 inches in thickness and is
underlain by limestone bedrock. The profile is generally me-
dium acid or strongly acid, but the material just above the
limestone rock is less acid, and the surface layer is less acid
where limed.

The Ap horizon is brown (7.5YR 4/4), T5YR 5/4, or 10YR
4/3) or dark yellowish brown (10YR 4/4). It is mainly silt
loam, but in eroded areas it is silty clay loam or silty clay.

The B2t horizon ranges from yellowish red (5YR 4/8) to
reddish brown (2.5YR 4/4). It is mainly silty clay or clay,
but the upper few inches in some places is heavy silty clay
loam, The B3t horizon ranges from yellowish brown (10YR
5/8) to yellowish red (5YR 4/6) and in some places is
mottled without a dominant color. It has moderate or strong,
fine and medium, angular or .subangular blocky structure.
Some profiles have a C horizon that has the same color and
texture as the B3 horizon.

Talbott soils are near Crider, Colbert, and Fredonia soils.
They are shallower over bedrock than Crider soils and are
redder and more clayey in the upper part of the subsoil. They
are redder and better drained than Colbert soils. They are not
80 1I;ed as Fredonia soils and are commonly deeper over bed-
rock.

Talbott silt loam, 2 to 6 percent slopes (TaB).—This
soil is on broad ridgetops. Areas range from 2 to 30 acres
in size.

Included with this soil in mapping were small areas of
Crider, Colbert, and Fredonia soils and small areas of
eroded soils that have a surface layer of yellowish-red silty
clay loam or silty clay. )

This Talbott soil generally has a deep root zone, but in
a few areas it has a moderately deep root zone. It is easy
to till.

This soil is suited to most of the row crops and hay and
pasture plants commonly grown in the county. Erosion
18 a hazard in cultivated areas, and soil-conserving prac-
tices therefore are needed to slow runoff and reduce ero-
sion. (Capability unit ITe-5; woodland group 3cl) :

Talbott silt loam, 6 to 12 percent slopes (TaC).—This
soil is on narrow ridges and sides of ridges. Areas range
from 5 to 20 acres in size. This soil has the profile de-
scribed as representative of the series.

Included with this soil in mapping were small areas of
Crider, Colbert, and Fredonia soils and some areas of
eroded soils that have a surface layer of yellowish-red
silty clay loam or silty clay. :

This Talbott soil generally has a deep root zone, but
in a few areas it has a moderately deep root zone. It is
easy to till. :

This soil is suited to most of the row crops and hay and
pasture plants commonly grown in the county. Erosion is
a severe hazard in cultivated areas, and soil-conserving
practices therefore are needed to slow runoff and reduce
erosion. (Capability unit I1Te-7; woodland group 3cl)

Talbott silt loam, 12 to 20 percent slopes (TaD).—
This soil is on narrow ridgetops, on sides of ridges, and
around sinkholes in areas that have karst topography.
Areas range from 5 to 20 acres in size. ]

Included with this soil in mapping were small areas
of Colbert and Fredonia soils and small areas of eroded
soils that have a surface layer of yellowish-red silty clay
loam or silty clay.

This Talbott soil has a deep to moderately deep root
zone. The large amount of surface runoff makes the soil
somewhat droughty.

This soil is suited to most of the row crops and hay
and pasture plants commonly grown in the county. It is
suited to row crops only occasionally, because it is limited
by the very severe hazard of erosion. Pasture should be
managed to maintain good plant cover. Where row crops
are grown, soil-conserving practices are needed to slow
runoff and reduce erosion. (Capability unit IVe-3;
woodland group 3cl)

Talbott silty clay, 6 to 20 percent slopes, severely
eroded (TbD3).—This soil is on narrow ridgetops, on sides
of ridges, and around sinkholes in areas of karst topog-
raphy. Areas range from 2 to 5 acres in size. This soil
has a profile similar to the one described as representa-
tive of the series, but the surface layer is yellowish-red
silty clay.

Included with this soil in mapping were small areas
of Colbert soils and small areas of soils that are 2 to 10
percent Rock outcrop.

This Talbott soil has a moderately deep, effective root
zone. It has very low organic-matter content and low
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natural fertility. The clayey surface layer makes seedbed
preparation difficult. The large amount of runoff and
the moderately deep root zone make the soil droughty.

This soil is unsuited to row crops because erosion is a
hazard and tilth is poor. It is suited to pasture if plant
cover can be maintained by applying fertilizer and limit-
ing grazing. Some of the better suited grasses and
legumes are Kentucky 31 fescue, Ladino clover, Korean
lespedeza, and sericea lespedeza. (Capability unit VIe-1;
woodland group 4c1)

Talbott-Colbert rocky silt loams, 2 to 20 percent
slopes (TcD).—These closely intermingled soils are on nar-
row ridgetops and sides of ridges in areas dissected by
small streams and drainageways. Areas range from 2 to
100 acres or more in size. Rock outerop covers 2 to 10
percent of the surface area, and stones cover about 10
percent.

Talbott soils make up about 45 percent of this mapping
unit, Colbert soils 30 percent, and other soils 25 percent.
Also included were soils that are clayey and shallower
over bedrock than Talbott soils.

The Talbott soil in this unit has a profile similar to
the one described as representative of the Talbott series,
but it is rocky, has stones on the surface, and is generally
less than 40 inches deep over bedrock. The Colbert soil
has a profile similar to the one described as representative
of the Colbert series, but it also is rocky, has stones on the
surface, and is shallower over bedrock.

The soils in this mapping unit have a moderately deep
root zone and are droughty. They are mostly wooded, but
a few areas are pastured. Drought-resistant plants, such
as Kentucky 31 fescue, redtop, sweetclover, Korean les-
pedeza, and sericea lespedeza; are better suited than other
pasture plants. Grazing should be limited in order to
maintain enough plant cover for erosion control. (Capa-
bility unit VIs-1; woodland group 3x1)

Talbott-Colbert rocky silt loams, 20 to 50 percent
slopes ({TcF).—These soils are on hillsides in areas com-
monly dissected by deep drainageways. Areas range from
2 to more than 100 acres in size. Rock outcrop covers 2
to 10 percent of the surface, and stones cover about 10
percent.

The soils in this mapping unit are similar to those de-
scribed under Talbott-Colbert rocky silt loams, 2 to 20
percent slopes. )

Slope, rockiness, and droughtiness make these soils
better suited to trees or wildlife habitat than to other
uses. Pasture plants are difficult to establish and main-
tain. (Capability unit VIIs-1; woodland group 3x2)

Wellston Series

The Wellston series consists of deep, well-drained soils
on ridgetops and sides of ridges. These soils formed in
a mantle of loess and in material weathered from sand-
stone, siltstone, and shale. Slopes range from 2 to 12 per-
cent.

In a representative profile the surface layer is brown
silt loam about 12 inches thick. The subsoil extends to a
depth of 38 inches. It is strong-brown silty clay loam
that contains some coarse fragments and is mottled with
yellowish brown in the lower part. The substratum is
yellowish-red channery silty clay loam mottled with

yellowish brown to a depth of 41 inches. It contains
weathered sandstone fragments. Sandstone and siltstone,
weakly consolidated bedrock, is at a depth of about 41
inches and extends to a depth of 60 inches or more. This
material becomes harder with depth.

Wellston soils have a deep root zone and are moderately
permeable. They are generally strongly acid, but the sur-
face layer is less acid where limed.

These soils are used for crops, hay, and pasture.

Representative profile of Wellston silt loam, 2 to 6
percent slopes, 150 feet west of farmhouse that is on a
private road 0.3 mile west of State Highway 675, en-
trance to private road is 2.7 miles north of intersection
]\:ith State Highway 103 and about 4 miles north of Au-

urn :

Ap—0 to 12 inches, brown (10YR 5/3) silt loam; weak, fine,
granular structure; friable; many roots; strongly
acid; clear, smooth boundary.

B2t—12 to 27 inches, strong-brown (7.5YR 5/6) light silty
clay loam; moderate, medium, subangular blocky
structure; friable; common fine roots; continuous
thin clay films; strongly acid; clear, smooth bound-
ary.

IIB3t—27 to 38 inches, strong-brown (7.5YR 5/6) silty clay
loam; few, distinct, fine mottles of yellowish brown
(10YR 5/4 and 5/6) ; moderate, fine, subangular and
angular blocky structure; firm; few roots; nearly
continuous clay films; 1 percent, by volume, weath-
ered sandstone fragments less than 8 inches in diam-
eter; strongly acid; gradual, wavy boundary.

IIC—38 to 41 inches, yellowish-red (5YR 5/6) channery silty
clay loam; common, fine, distinct mottles of yellow-
ish brown (10YR 5/4 and 5/6) ; moderate, medium,
subangular blocky structure; firm; nearly continu-
ous clay films; 20 percent, by volume, weathered
sandstone fragments; strongly acid; gradual, wavy
boundary.

R—41 te 60 inches --, brownish-yellow (10YR 6/6), weakly
corsolidated sandstone and siltstone bedrock; rock
becomes harder with depth.

The solum ranges from 32 to 56 inches in thickness, and
depth to sandstone, siltstone, and shale bedrock ranges from
40 to 72 inches. The profile is strongly acid or very strongly
acid unless limed. Content of coarse fragments ranges from
0 to 30 percent in the B horizon, but averages less than 5
percent. Content of coarse fragments ranges from 15 to 70
percent in the C horizon.

The Ap horizon ranges from brown (10YR 5/3) to dark
grayish brown (10YR 4/2). The B horizon ranges from dark
yellowish-brown (10YR 4/4) to strong-brown (7.5YR 5/8) silt
loam or silty clay loam. It has moderate, fine and medium,
subangular blocky structure. The C horizon matrix and mottle
colors range from yellowish brown (10YR 5/4) to yellowish
red (BYR 5/6). Texture is loam, silt loam, silty clay loam,
and clay loam and their channery analogues.

Wellston soils are near Zanesville, Frondorf, and Linker
soils, They are better drained than Zanesville soils and do
not have a fragipan. They are deeper than Frondorf soils
and have fewer coarse fragments. They are more silty and
less sandy in the upper part of the subsoil than Linker soils
and are typically deeper over bedrock.

Wellston silt loam, 2 to 6 percent slopes (WeB).—
This soil is on broad ridgetops. Areas range from about
4 to 20 acres in size. This soil has the profile described
as representative of the series.

Included with this soil in mapping were areas of Fron-
dorf, Zanesville, and Linker soils and small areas of
eroded soils that have a strong-brown surface layer and
a few shallow gullies and rills.
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This Wellston soil is generally strongly acid and has
low organic-matter content and moderate natural fer-
tility. Applications of lime and fertilizer make this soil
much more suitable for crops. It is easy to till.

This soil is suited to most of the row crops and hay
and pasture plants commonly grown in the county. Ero-
sion 1s a hazard in cultivated areas. Soil-conserving prac-
tices therefore are needed to slow runoff and reduce ero-
sion. (Capability unit ITe-1; woodland group 2ol)

Wellston silt loam, 6 to 12 percent slopes (WeC).—
This soil is on the tops and upper sides of ridges. Areas
range from 6 to 40 acres in size. This soil has a profile
similar to the one described as representative of the series,
but the surface layer is thinner.

Included with this soil in mapping were some small
areas of Frondorf, Zanesville, and Linker soils. Also in-
cluded were numerous shallow gullies and some areas of
severely eroded soils that have a surface layer of strong-
brown clay loam. These areas are identified on the soil
map by a spot symbol.

This Wellston soil is generally strongly acid and has
low organic-matter content and moderate natural fertility.
Applications of lime and fertilizer make this soil much
more suitable for crops. It is easy to till.

This soil is suited to most of the row crops and hay
and pasture plants grown in the county. Erosion is a
severe hazard in cultivated areas, and soil-conserving
measures therefore are needed to slow runoff and reduce
erosion. (Capability unit I1Ie-1; woodland group 2o0l)

Zanesville Series

The Zanesville series consists of well drained to mod-
erately well drained soils on broad ridgetops and sides
of ridges. These soils have a compact fragipan in the
subsoil. They formed in a mantle of loess and in the un-
derlying material weathered from sandstone, siltstone,
and shale. Slopes range from 2 to 12 percent.

In a representative profile the surface layer is grayish-
brown silt loam about 8 inches thick. The subsoil extends
to a depth of 48 inches. The upper 20 inches is strong-
brown heavy silt loam ; the middle 9 inches is a compact
fragipan of yellowish-brown light silty clay loam mot-
tled with light gray and strong brown; and the lower
part is strong-brown silty clay mottled with pale brown
and yellowish red. The substratum to a depth of 72 inches
or more is mottled strong-brown, yellowish-red, and gray-
ish-brown silty clay.

Zanesville soils have a moderately deep root zone. They
are moderately permeable in the upper part and slowly
permeable in the fragipan, which is at a depth of 25 to
32 inches. They are strongly acid or very strongly acid,
but the surface layer is less acid in places where it has
been limed. _

These soils are used for crops, hay, and pasture.

Representative profile of Zanesville silt loam, 2 to 6
percent slopes, 75 feet south of an unimproved road and
0.75 mile west of State Highway 675, entrance to the un-
improved road is 2.9 miles north of intersection with
State Highway 103 and about 4.2 miles north of Auburn:

Ap—0 to 8 inches, grayish-brown (10YR 5/2) silt loam;

weak, fine, granular structure; very friable; com-
mon roots; strongly acid; abrupt, smooth boundary.

B2t—8 to 28 inches, strong-brown (7.5YR 5/6) heavy silt
loam; moderate, medium, subangular blocky struc-
ture; friable; few fine roots; common clay films on
ped faces; very strongly acid; clear, wavy boundary.

Bx—28 to 87 inches, yellowish-brown (10YR 5/4) light silty
clay loam: many, medium; distinct mottles of light
gray (10YR 7/2) and strong brown (7.5YR 5/6) ;
strong, very coarse, prismatic structure parting to
weak, medium, subangular blocky; firm, compact
and brittle; common silt and clay coatings on ped
faces; very strongly acid; gradual, smooth boundary.

IIB2t—37 to 49 inches, strong-brown (7.5YR 5/6) silty clay;
common, coarse, distinct mottles of pale brown (10YR
6/3) and yellowish red (5YR 4/8); moderate, me-
dium, angular blocky structure; firm; very strongly
acid; clear, wavy boundary.

IIC—49 to 72 inches +, mottled strong-brown (7.5YR 5/6),
yellowish-red (5YR 4/8), and grayish-brown (10YR
5/2) silty clay; massive; firm; 10 percent soft,
weathered, sandstone and siltstone fragments in
lower part; very strongly acid.

The solum ranges from 34 to 60 inches in thickness, and
depth to sandstone, siltstone, or shale bedrock ranges from
40 to 80 inches. The profile is strongly acid or very strongly
acid unless limed. Content of coarse fragments ranges from
0 to 12 percent in the solum and 5 to 50 percent below. Depth
to the fragipan ranges from 25 to 32 inches.

The Ap horizon ranges from brown (10YR 4/3) to grayish
brown (10YR 5/2). The B2t horizon ranges from brown
(7.5YR 4/4) to yellowish-red (5YR 5/6) silt loam or light
silty clay loam. The Bx horizon ranges from yellowish brown
(10YR 5/4) to strong brown (7.5YR 5/6) and has few to
many- mottles in shades of gray and brown. It is silt loam or
silty clay loam. The 1IB2t and IIC horizon matrix and mottle
colors range from yellowish red (5YR 4/8) to gray (10YR
6/1). These horizons range from loam to silty clay.

Zanesville soils are near Wellston, Frondorf, and Sadler
soils. They are not so well drained as Wellston and Frondorf
soils, which do not have a fragipan. They contain fewer
coarse fragments and are deeper over bedrock than the
Frondorf soils. They have redder hues in the subsoil and are
slightly deeper over a fragipan than Sadler soils, which also
have an A’ horizon above the fragipan.

Zanesville silt loam, 2 to 6 percent slopes (ZaB).—
This soil is on broad ridgetops. Areas range from 10 to
100 acres in size. This soil has the profile described as
representative of the series.

Included with this soil in mapping were small areas of
Sadler, Frondorf, and Wellston soils and small areas of
eroded soils that have a brown surface layer and a few
shallow gullies and rills.

This Zanesville soil has moderate natural fertility and
low organic-matter content. It is easy to till.

This soil is-suited to most of the row crops and hay
and pasture plants commonly grown in the county. The
life of alfalfa is generally only about 3 years because
the root zone is moderately deep and the seasonal high
water table is at a depth of about 2 to 214 feet late in
winter and early in spring. Erosion is a moderate hazard.
Where row crops are grown, soil-conserving practices are
needed to slow runoff and reduce erosion. (Capability
unit ITe-3; woodland group 3o0l)

Zanesville silt loam, 6 to 12 percent slopes (ZaC).—
This soil is on upper sides of ridges that are below broad
ridgetops. Areas range from 10 to 50 acres in size. This
soil has a profile similar to the one described as repre-
sentative of the series, but the surface layer is generally
only 5 or 6 inches thick.
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Included with this soil in mapping were small areas of
Wellston and Frondorf soils. Also included were small
areas of severely eroded soils that have a surface layer of
strong-brown silty clay loam and a few shallow gullies
and rills. These areas are identified on the soil map by a
spot symbol.

This Zanesville soil has moderate natural fertility and
low organic-matter content. It is easy to till.

This soil is suited to most of the cultivated crops and
hay and pasture plants commonly grown in the county.
The life of alfalfa is generally only 3 or 4 years because
the root zone is moderately deep and the seasonal high
water table is at a depth of about 2 to 214 feet late in
winter dnd early in spring. Erosion is a severe hazard
in cultivated areas. Soil-conserving measures are needed
to slow runoff and reduce erosion. (Capability unit
ITIe—4) ; woodland group 3ol)

Use and Management of the Soils

This section contains information on how the soils of
Logan County respond to management and how they can
be used. On the pages that follow is information on crops
and pasture, woodland, wildlife, engineering works, and
town and country planning.

Use of the Soils for Crops and Pasture ®

This section is a general guide to the suitability and
management of the soils for crops and pasture. No spe-
cific management is suggested. Suggestions for the use
%f elacgl soil are given in the section “Descriptions of the

oils.

This section has three main parts. In the first part some
general principles of soil management are described. In
the second part the capability grouping is explained. In
the third, estimates of yields for suitable crops are given
for each of the soils under both high and medium levels
of management.

General principles of soil management

Some principles of management are general enough
to apply to all the soils suitable for farm crops and
pasture throughout the county, although the individual
soils or groups of soils require different kinds of man-
agement. These general principles are described in the
following paragraphs.

Many soils in the county require additions of lime,
fertilizer, or both. The amounts needed depend on the
natural content of lime and plant nutrients, which is de-
termined by laboratory analyses of soil samples, by pre-
vious cropping and management, by the general require-
ments of the crop, and by the level of yields desired.
Only general suggestions for applications of lime and
fertilizer are made in this survey.

Most of the soils of Logan County are naturally low
in organic-matter content, and it is not economical to
build up the content to a high level. It is important,
however, to return organic matter to the soil by adding

?Dentis A. Colson, conservation agronomist, Soil Conservation
Service, helped prepare this section.

farm manure, by leaving plant residue on the surface,
and by growing sod crops, cover crops, and green-manure
crops.

Tillage is needed to prepare a seedbed and control
weeds, but should be kept to a minimum because it tends
to break down soil structure. Maintaining the organic-
matter content of the plow layer also helps to prevent
breakdown of the soil structure.

On wet soils, such as Newark silt loam, yields of culti-
vated crops can be increased by surface or subsurface
drainage. Subsurface tile drains are costly to install, but
they generally provide better drainage than open ditches.
Soils that have a fragipan are difficult to drain, but they
can generally be dramed better by open ditches than by
tile Jines. Open ditches are more effective if they inter-
cept the water as it moves horizontally on top of the
fragipan. Suitable outlets are needed for drainage by
either tile or open ditches.

All of the gently sloping and steeper cultivated soils
in Logan County are subject to erosion. Runoff and ero-
sion occur mostly while the crop is growing or soon after
it has been harvested. On erodible soils, such as Pem-
broke silt loam, 2 to 6 percent slopes, a suitable cropping
system and other erosion-control practices are needed.
In a suitable cropping system, crops are grown in proper
sequence, under management that includes minimum till-
age, mulch planting, use of crop residue, growing of cover
crops and green-manure crops, and use of lime and fer-
tilizer. Other erosion-control practices are contour cul-
tivating, terracing, contour stripcropping, diverting run-
off, and using grassed waterways. The effectiveness of a
particular combination of these measures 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 in planning an ef-
fective combination of practices.

Pasture is effective in controlling erosion on all but a
few of the erodible soils in the county. A high level of
pasture management is needed on some soils to provide
enough ground cover to keep the soil from eroding. A
high level of pasture management provides for fertiliza-
tion, control of grazing, selection of pasture mixtures,
and other practices that are adequate for maintaining
good ground cover and forage for grazing. Grazing is
controlled by rotating the livestock from one field to
another and by providing rest periods for the pasture
after each grazing period to allow for regrowth of the
plants. It 18 important on some soils to select pasture
mixtures that require the least amount of renovation
to maintain good ground cover and forage for grazing:

Capability grouping

Capability grouping shows, in a general way, the suit-
ability of soils for most kinds of field crops. The group-
ing is based on limitations of soils when they are used
for field crops, the risk of damage when they are farmed,
and the way they respond to treatment. The grouping
does not take into account major and generally expen-
give landforming that would change slope, depth, or
other characteristics of the soils; does not take into con-
sideration possible but unlikely major reclamation proj-
ects; and does not apply to rice, cranberries, horticultural
crops, or other crops that require special management.
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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 substi-
tute for interpretations designed to show suitability and
limitations of groups of soils for range, for forest trees,
or for engineering.

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

CaraBiLiTy Crasses, the broadest groups, are desig-
nated by Roman numerals I through VIII. The numerals
indicate progressively greater limitations and narrower
choices for practical use.

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

ry.

In class I there are no subclasses, because the soils of
this class have few limitations. Class V can contain, at
the most, only the subclasses indicated by w, s, and e,
because the soils in class V are subject to little or no
erosion, although they have other limitations that restrict
their use largely to pasture, range, woodland, wildlife
habitat, or recreation.

CapapiLity Unirs are soil groups within the subclasses.
The soils in one capability unit are enough alike to be
suited to the same crops and pasture plants, to require
similar management, and to have similar productivity
and other responses to management. Thus, the capability
unit is a convenient grouping for making many state-
ments about management of soils. Capability units are
generally designated by adding an Arabic numeral to the
subclass symbol, for example, ITe-4 or IIIe-6. Thus, in
one symbol, the Roman numeral designates the capability
class, or degree of limitation; the small letter indicates
the subclass, or kind of limitation, as defined in the fore-
going paragraph; and the Arabic numeral specifically
identifies the capability unit within each subclass.

In the following list the capability classes, the sub-
classes, and the units in Logan County are described. The
unit designation for each soil is given in the Guide to
Mapping Units.

Class T soils have few limitations that restrict their use

(no subclasses).

Unit I-1. Deep, nearly level, well-drained silt
loams that are flooded occasionally; on flood
plains and in upland depressions.

Unit I-2. Deep, nearly level, moderately well
drained silt loams that are flooded occasional-
ly; on flood plains and in upland depressions.

Unit I-3. Deep, nearly level, well-drained silt
loams on uplands and stream terraces.

Class IT soils have moderate limitations that-reduce the

choice of plants or require moderate conservation prac-
tices.

Subelass ITe. Soils subject to moderate erosion un-
less protected.

Unit ITe-1. Deep, gently sloping, well-drained
silt loams on uplands and stream terraces.

Unit ITe-2. Deep, gently sloping, moderately
well drained silt loams that have a fragipan
or slowly permeable clay layers; on uplands.

Unit ITe-3. Deep, gently sloping, well drained
to moderately well drained silt loams that have
a fragipan; on uplands.

Unit Ile4. Deep, gently sloping, well-drained
loams on uplands.

Unit ITe-5. Mostly deep, gently sloping, well-
drained silt loams that have a clayey subsoil;
on uplands. )

Subclass ITw.  Soils moderately limited by excessive
wetness.

Unit IIw-1. Deep, nearly level, somewhat
poorly drained silt loams that are occasionally
flooded ; on flood plains.

Unit IIw-2. Deep, nearly level, moderately
well drained silt loams that have a fragipan;
on uplands.

Subclass ITs. Soils limited because they are gravel-
ly and droughty. )

Unit IIs-1. Deep, nearly level, well-drained
gravelly silt loams that are flooded occasional-
Iy; on flood plains.

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

Subclass IITe. Soils subject to severe erosion if they
are cultivated and not protected.

Unit ITTe-1. Deep, sloping, well-drained silt
loams on uplands and terraces.

Unit I1Te-2. Deep, sloping, well-drained cherty
silt loams on uplands.

Unit IITe-3. Deep, sloping, moderately well
drained silt loams that have a fragipan or
slowly permeable clayey layer; on uplands.

Unit IIIe4. Deep, sloping, well drained to
moderately well drained silt loams that have
a fragipan; on uplands.

Unit IIle-5. Deep,
loams on uplands.

Unit ITTe=8. Moderately deep, sloping, well-
drained silt loams on uplands.

Unit IIe-7. Mostly deep, sloping, well-drained
silt loams that have a clayey subsoil; on up-
lands.

Subclass IIIw. Soils severely limited by excessive
wetness. )

Unit IIIw-1. Deep, nearly level, poorly drain-
ed silt loams that are subject to flooding and
have a seasonal high water table; on flood
plains.

Unit IIIw—2. Deep, nearly level, somewhat
poorly drained silt loams that have a fragipan
and a seasonal high water table; on uplands
and stream terraces.

Unit ITIw=3. Deep, level or depressed areas of
very poorly drained to poorly drained, silty
clays and silty clay loams that are subject to

sloping, well-drained
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flooding and have a seasonal high water table;
on flood plains.

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

Subelass IVe. Soils subject to very severe erosion
if they are cultivated and not protected.

Unit IVe-1. Deep, strongly sloping,
drained cherty silt loams on uplands.

Unit IVe-2. Moderately deep, strongly sloping,
well-drained silt loams underlain by sand-
stone ; on uplands.

Unit IVe-3. Moderately deep to deep, strongly
sloping, well-drained silt loams that have a
clayey subsoil ; on uplands.

Unit ITVe4. Moderately deep to deep, sloping,
moderately well drained silt loams that have
a clayey subsoil ; on uplands.

Unit IVe-5. Deep, sloping, well-drained, se-
verely eroded silty clay loams on uplands.

Unit IVe-6. Deep, sloping, well-drained, se-
verely eroded cherty silty clay loams on up-
lands.

Subclass IVw.
sive wetness.

Unit IVw-1. Deep, nearly level, poorly drained
silt loams that have a fragipan and a seasonal
high water table; on stream terraces and up-
lands.

Class V soils are subject to little or no erosion but have
other limitations, impractical to remove, that limit their
use largely to pasture, woodland, or wildlife habitat.
(None in Logan County.)

Class VI soils have severe limitations that make them
generally unsuited to cultivation and limit their use
largely to pasture, woodland, or wildlife habitat.

Subclass VIe. Soils severely limited, mainly by haz-
ard of erosion, unless protective cover is main-
tained.

Unit VIe-1. Moderately deep to deep, sloping
and strongly sloping, well-drained, severely
eroded silty clays on uplands.

Unit VIe-2. Moderately deep to deep, sloping,
moderately well drained, severely eroded siity
clays on uplands.

Subclass VIs. Soils very severely limited by rocki-
ness or stoniness, depth, and droughtiness.

Unit VIs-1. Moderately deep, gently sloping to
strongly sloping, well drained to moderately
well drained rocky or stony loams, silt loams,
and silty clay loams on uplands.

Class VII soils have severe limitations that make them
unsuited to cultivation and restrict their use largely to
limited pasture, woodland, or wildlife habitat.

Subclass VITe. Soils and land types very severely
limited, mainly by hazard of erosion.

Unit VIIe-1. Very severely eroded soils and
an intricate pattern of gullies, 1 to 5 feet deep.

Subclass VIIs. Soils and land types very severely
limited by rockiness or stoniness, slope, depth, and
droughtiness.

Unit VIIs-1. Moderately deep, strongly slop-
ing to steep, well drained and moderately well
drained rocky or stony silt loams on uplands.

well-

Soils very severely limited by exces-

Unit VIIs-2. Rock outcrop and moderately
deep, mostly moderately steep and steep soils
on uplands.

Class VIII soils and landforms have limitations that pre-
clude their use for commercial crop production and
restrict their use to recreation, wildlife habitat, water
supply, or esthetic purposes. (None in Logan County.)

Estimated yields

Table 2 shows the estimated average yields for the crops
most commonly grown in Logan County, under two levels
of management. Yields to be expected under a medium
level of management are in columns A, and yields under
a high level of management are in columns B.

Yields shown are the average that can be expected
over a period of several years. Yields for one year can
be adversely affected by extremes of weather or by in-
sects, disease, or some other disaster; or the yields can
be %\l'tremely high because conditions are unusually fav-
orable.

A comparison of the yields in columns A with those
in columns B shows the differences that can be expected
by improving management. No medium-level yields are
shown for tobacco because a high level of management
is nearly always used for that crop.

A high level of management consists of (1) the use of
adapted, recommended varieties of plants; (2) proper
seeding rates, inoculation of legumes, timely planting, and
efficient harvesting methods; (8) control of weeds, insects,
and plant disease; (4) fertilizer application equal to or
more than the current recommendations of the University
of Kentucky Agricultural Experiment Station or equal
to or more than the need shown by properly interpreted
soil tests; (5) adequate applications of lime; (6) drain-
age for naturally wet soils, where feasible; (7) cropping
systems that control erosion and maintain soil structure,
tilth, and organic-matter content; (8) the use of erosion-
control practices, such as minimum tillage, interseeding
winter crops and row crops, contour tillage, terracing,
contour stripcropping, and sod waterways; (9) use of
cover crops, crop residue, or both to increase organic-
matter content and control erosion; (10) use of all appli-
cable management practices for pasture; and (11) use of
other practices suggested by representatives of the Soil
Conservation Service and the Agricultural Extension
Service in this county.

A high-level yield is not considered the maximum yield
possible, but it is one that many farmers find practical
to maintain if they apply the proper practices. It is a
level of management that will result in the highest sus-
tained production that is economically feasible.

Under a medium level of management the fertilization
and management are those generally considered as the
minimum that will keep the soil from deteriorating and
produce sufficient crops for some profit.

The failure to use one or more of the practices listed
for a high level of management can cause production
levels to drop below the profit margin and can also re-
sult in some permanent damage to the soil. Inadequate
drainage or only partial application of runoff- and ero-
sion-control practices are examples of inadequate man-
agement.
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TasLE 2.—Estimated average acre yields of principal crops

[Yields in columns A are those expected under medium-level management; yields in columns B are those to be expected under high-level
rrﬁana%ﬁment. Absence of a figure indicates that the soil is considered unsuitable for the crop or the crop is not commonly grown on
the soi

Hay
Pasture (tall
Corn Wheat Barley Soybeans | Tobacco grasses and
Soil Alfalfa | Red clover legumes)
and grass | and grass

A B A B A B A B B A B A B A B

Cow- Cow-

acre- acre-

By Bu Bu By, By Bu Bu By b Tons | Tons| Tons| Tons| days! days !
Allegheny loam, 2 to 6 percent slopes.| 90 | 130 | 40| 60| 50| 75| 35| 45| 2,600 | 40]|55)|3.0]40 175 255
Allegheny loam, 6 to 12 percent slopes_| 70 90 25 30 40 | 60 25 30 2,200 | 4.0|55|30]40 175 230

Allegheny stony loam, 12 to 20 percent

1 00)o 1= TSRS SR PUpRIOR FPRPUPUPN FRPURVRVE PUUURPRVRN FNPROROUOR FROUUPUS) FROUDRPUUE SPRPRIUN NP UG PROSPUPIUPIE SNpUpI) FIpSpepe 2530 150 200
Baxter cherty silt loam, 6 to 12 pcerent

slopes. -« . 70| 90| 35| 40| 45| 60| 25| 35| 2,300 |40 (55|3.0]|40 175 230
Baxter cherty silt loam, 12 to 20

percent slopes. . _______ . _______ 60| 70| 25| 30| 40| 55 20| 30| 1,750 |3.0(45 30|35 150 200
Baxter cherty silty clay loam, 6 to 12

percent slopes, severely eroded.____ 50 70 20 30 30 45 20 25 1,600 | 2.5 351525 100 145
Bonnie silt loam_ .. ________________ 75 | 95 |oooo |l loons 251 385 |ocoom|emeao|ooee 25135 175 230
Clifty gravelly silt loam_____________ 50 | 70 ||| 20 | 25 |cccemoifemema]aaaa 3040 200 285
Colbert silt loam, 6 to 12 percent .

) (o] o)t I PN 40| 50| 15| 20| 40| 60| 20| 25 |--—_.... 25352030 150 230
Colbert silty clay, 6 to 12 percent

slopes, severely eroded. _ .- .| .| {ecooo|ooo oo oo a]amae] e oan 2012520125 100 145
Crider silt loam, 0 to 2 percent slopes_| 115 | 150 } 40 | 55 65| 90| 35| 50| 3,200 |5.0(55)30|40] 200 255
Crider silt loam, 2 to 6 -percent slopes_| 100 | 140 | 40 | 55 60| 8 | 35| 45| 3,200 | 50|55 |30)40]| 200 255
Crider silt loam, 6 to 12 percent slopes.{ 100 | 125 40 50 50| 75 30| 40 2,900 {50 |55(30|40 200 255
Cubasilt loam_ .- .. _.___. 115|150 | 40 55| 65| 90| 35| 50| 3,050 |40 |55|30|40]| 200 285
Cumberland silt loam, 2 to 6 percent

slopes._ _ . eaaao 100 | 140 | 40| 55| 60| 85| 35| 45| 3,200 40|55 {3.0)|40]| 200 255
Cumberland silt loam, 6 to 12 percent

slopes__ . 100 | 125 | 40| 50| 50| 75| 30| 40| 2,900 | 40|55 (3040, 175 250
Cumberland silty clay loam, 6 to 12

percent slopes, severely eroded__._. 65 90 25 40 40 60 25 30 2,000 | 3.0 (35| 15|25 120 165
Dunning silty clay loam_____________ 951135 | 35| 45 50 | 75 35| 45 |_oeo__. 351453040 175 230
Elk silt loam, 0 to 2 percent slopes..__| 115 | 150 40 55 65 90 35 50 3,200 1 40|55|30|40 200 255
Elk silt loam, 2 to 6 percent slopes.._..| 100 | 140 | 40 | 55| 60 | 85 35| 45| 3,200 |4.0|55|30]40]| 200 255
Elk silt loam, 6 to 12 percent slopes_._| 100 | 125 40 50 50 75 30 40 2,90 4055|3040 200 255
Epley silt loam, 2 to 6 percent slopes__| 80 | 115 30 40 45 65 30 35 2,400 | 2.5 14012535 180 215
Epley silt loam, 6 to 12 percent slopes.| 70| 90| 25| 30| 40| 60| 25| 30| 2,200 ) 253522 3.0 160 190
Fredonia rocky silty clay loam, 2 to 12

percent slopes_ . oo oo feccc e e m e[ 25{3.0120]30 110 150
Frondorf silt loam, 6 to 12 percent

slopes_ - o 70| 90| 25| 30| 40| 60| 25| 30| 2,200{25|35(25)|30| 160 230
Frondorf silt loam, 12 to 20 percent

1 10Y o TR SOUURU RS UURUPRU RV SRR FNPUUR NSUUEN (SUPRPRN JAOUPUUUE (PR [RUPUPIOES RNPIGUUPSUR NURpn FSSpU 2.0 2.5 150 230
Frondorf stony complex, 12 to 50 per-

FS (0] <. TR UURURUR RV SRR SRURpRVIRY JRVIROt) SRS SN NUUIUON SPRo FPURyg Fpspupepnpey [P IS DS PP 115 150
Hartsells loam, 6 to 12 percent slopes_.| 70 | 60| 25| 30| 40| 60} 25| 30| 2200|3035 25|30 160 200
Johnsburg silt loam.________________ 55 85 | e |aeooa|ooC 20 £ 10 0 U AU 25130 150 230
Karnak silty elay oo ________ 75 | 95 | e ecaca]aaean 25 | 85 | mmeaa]eaaee 25130 175 230
Lawrence silt loam__ .. _______._____ 55 | 85 | oofecooofoaeocfaeae 20 | 30 lecocooooeoofeaaon 2.0 30| 160 185
Lindside silt loam_ _________________ 1001 135| 30| 40| 65| 90| 30| 45| 2,90 |50|7.0(3.0]50( 190 260
Linker loam, 2 to 6 percent slopes___.| 90 | 130 40 | 60 50 | 75 35 45 2,600 (4.0]50(3040 175 230
Linker loam, 6 to 12 percent slopes___| 70| 90| 25| 30| 40| 60| 25| 30| 2,200 4050|3035 175 230
Melvin silt loam_.___ . ______________ 75 | 95 |comc|ocooc|eaaac]anaan 25 | 85 {occmcealocceafemaan 25135 175 230
Newark silt loam___________._._____ 100 | 140 | 25| 30| 35| 55| 35| 45| 2,500 | 3.5 |45(3.0|40| 175 230
Nicholson silt loam, 0 to 2 percent

slopes. - o oo . 70 1105 25| 30| 35| 55| 30| 35| 2,300 (35)45|30(40| 180 230
Nicholson silt loam, 2 to 6 percent

slopes. .o 90 | 125 | 35| 45| 55| 80| 30| 35| 250040503040 180 230
Nicholson silt loam, 6 to 12 percent

8loPes. - o e 75| 90| 30| 35| 40| 60| 25| 35| 2,250 3.5 |45 |30|35| 180 230
Nolin silt loam____________________ 115(150 | 40| 55| 65| 90| 35| 50| 3,050 |40 |55]30|40] 200 285
Pembroke silt loam, 0 to 2 percent )

S1OPeS. - oo _L_. 115 | 150 | 40| 55| 65| 90| 35| 50| 3,200 40 |55(30{40]| 200 255
Pembroke silt loam, 2 to 6 percent

slopes. - oo - 1101 140 40! 55' 651 90! 351 45' 3,200140155:301!40"! 200 255

See footnote at end of table.
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TaBLE 2.—Estimated average acre vi.

elds of principal crops—Continued

Soil

Hay
Pasture (tall

Corn Wheat Barley Soybeans |Tobacco grasses and

Alfalfa | Red clover legumes)
and grass | and grass

B A B B A B A B A B

Pembroke silt loam, 6 to 12 percent

slopes. - - 100 | 125 | 40| 50| 50
Pembroke silty clay loam, 6 to 12 per-

cent slopes, severely eroded..._____ 65 90 251 40| 40
Pickwick silt loam, 2 to 6 percent

8lopes._ - 100 | 140 | 40| 55| 65
Pickwick silt loam, 6 to 12 percent

8lopes. - e ©100 | 125 | 40| 50 | 50
Pickwick silty clay loam, 6 to 12 per-

cent slopes, severely eroded_______. 651 90| 25| 40| 40
Robertsville silt loam.. __..__________ 40 | 60 |—ceo|oceofoonn

Sadler silt loam, 0 to 2 percent slopes_| 70 | 105 | 25 | 30| 35
Sadler silt loam, 2 to 6 percent slopes.| 80 | 115 30| 40| 45
Steff silt loam_.__._________________ 100 | 135 30| 40| 65
. Talbott silt loam, 2 to 6 percent slopes.| 90 | 125 35| 40| 50
Talbott silt loam, 6 to 12 percent
BlOPes. e 40| 50| 25| 35| 40
Talbott silt loam, 12 to 20 percent
slopes_ _ . _ el
Talbott silty clay, 6 to 20 percent
slopes, severely eroded.. - -__ . __.___|.___.|c___|..___|___._|...__
Talbott-Colbert rocky silt loams, 2 to
20 percent slopes._ - o - oo n o |emmo ool
Talbott-Colbert rocky silt loams, 20
to 50 percent slopes____ .. |oceo ool
Wellston silt loam, 2 to 6 percent

8lopes. o oL 100 | 140 | 40 55| 65
Wellston silt loam, 6 to 12 percent

slopes. e 100 | 125 | 40| 50 | 50
Zanesville silt loam, 2 to 6 percent

slopes_ o _.___.. 90 [ 125 | 35| 45| 55
Zanesville silt loam, 6 to 12 percent

slopes. - e . 75| 90| 30| 35| 40

Cow- Cow

acre- acre-
Bu Bu Bu Lb Tons | Tons | Tons | Tons | days! days!
75 30 40 2,900 1 40|55(30(40 200 255
60 25 30 2,100 |3.0(40]|20(30 125 165
90 35 45 3,200 { 5,0/7.0|30/(50 185 250
75 30| 40 2,900 | 40/6.0|30|45 160 220
60 25 30 2,000 30/40({20]30 150 180

_____ 20| 25 oot | T 150 | 200
535 180 | 215
5(85| 18 | 215
0|40 200 | 285
0(35| 150 | 230
5|30 150 | 230
5|30 150 | 230
0|20 90 | 145
5(20( 100 | 150
___________________________________________ 100 | 150
0|40/ 105 | 250
0| 40| 195 | 250
0|35 175 | 230
5

60 | 25| 35| 2250|3040 3.0 175 230

! The number of days that 1 acre will support 1 animal unit (1 cow, 1 steer, or 1 horse; 5 hogs; or 7 sheep or goats) without injury
to the pasture. For example, an acre of pasture that provides grazing for 2 cows for 100 days has a capacity of 200 cow-acre-days.

Use of the Soils as Woodland ®

This section describes the woodland of Logan County
and explains the woodland grouping of soils. In table 3,
the woodland groups are defined, the potential yields are
estimated, and suitable tree species are listed. Table 3 also
lists factors that limit the management of each woodland
group.

When Logan County was formed in 1792, most of the
land was covered with hardwood forest. The dominant
tree species were oak, yellow-poplar, hickory, black wal-
nut, beech, gum, and cottonwood. The original forest was
generally logged without regard to silvicultural require-
ments of tree species. The best quality species commonly
were removed first. Forests were often cleancut for farm-
ing and later abandoned because of low productivity. The
abandoned land reverted naturally to forest. Today ap-
proximately 109,300 acres of forest occupies steep, shal-

® CuARLES FoSTER, staff forester, Soil Conservation Service, helped
prepare this section.

low soils on streambanks and in poorly drained areas
or occurs as scattered, small woodlots on most farms.

Several major forest types are represented in Logan
County. The oak-hickory type is mainly scarlet oak, black
oak, white oak, and hickory. Major soils associated with
this forest type are of the Baxter, Colbert, Frondorf, Cum-
berland, and Zanesville series. The central-mized hard-
wood type is mainly yellow-poplar, maple, beech, bass-
wood, black walnut, elm, and northern red oak. Major
soils associated with this forest type are of the Allegheny,
Elk, Pickwick, Wellston, Baxter, Crider, Pembroke, No-
lin, and Cumberland series. 7'he redcedar-hardwood type
consists of scarlet oak, black oak, white oak, redcedar,
and hickory. The major soils associated with this forest
type are of the Colbert, Talbott, Fredonia, and Frondorf
series. The white oak type is 50 percent or more white
oak. Soils associated with this type are of the Baxter,
Frondorf, Zanesville, Talbott, and Fredonia series. 7he
elm-ash-cottonwood type is associated with soils of the
Lindside, Newark, and Nolin series.
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In the past, local markets provided outlets for rough
lumber, pallets, and furniture stock. Market outlets have
been generally poor for the low-grade hardwoods. At
present about one-third of the commercial forest in the
county is well stocked with merchantable or potentially
merchantable trees. Many sites have the potential to pro-
duce 50 or more cubi¢ feet of wood per acre per year.
Improved woodland management practices and improved
fire protection and grazing control are needed if this
potential is to be realized.

Woodland groupings

The soils of Logan County have been grouped accord-
ing to their suitability for the principal tree species and
their limitations for use as woodland. In this classifica-
tion system soils are grouped at three levels: the class,
the subclass, and the group.

Woopranp Crasses, the broadest groupings, are desig-
nated by Arabic numerals 1 to 6. Woodland classes indi-
cate productivity and are determined by the average
site index of an indicator tree species on soils in the
group. Class 1 produces the highest yields, and class 6,
the lowest.

WoobprLanp Suscrasses are divisions within a class.
They are designated by adding a small letter, =, w, ¢, d,
¢, 8 f, 7, or o, to the class numeral; for example, 3w.
These subclasses are based on soil properties that are
important limitations to management of woodland. The
letter 2 shows that the soil is restricted or limited by
stones or rocks. The letter w shows that excessive wet-
ness, either seasonal or year-long, significantly limits use
of the soil for woodland; soils in this subclass have re-
stricted drainage or a fluctuating to permanently high
water table or a flood hazard that adversely affects stand
development or management. The letter ¢ indicates that
the soil has excessive alkalinity, acidity, sodium salts, or
other toxic substances within the root zone that limit or
impede the development and functioning of root systems
of desirable tree species. The letter 4 shows that the soil
is restricted or limited by a restricted root zone. The
letter ¢ indicates that the soil is restricted or limited by
the kind and amount of clay in the profile. The letter s
means that the soil is restricted or limited for woodland
by the amount of coarse-textured material in the profile.
The letter f shows the soil is restricted or limited by
fragments from 2 millimeters to stone size in diameter.
The letter 7 indicates that slope is the only limitation.
The letter 0 means the soil has no significant restrictions
or limitations for woodland use or management.

The soils of Logan County are in subclases, o, w, ¢, and
@.
WooprLanD Groups are subdivisions within the sub-
classes. The factors considered in placing a soil in a
woodland group include: (1) potential productivity for
several kinds of trees, (2) species to favor in managing
existing woodland, (3) species preferred for planting,
and (4) critical soil-related hazards and limitations to
be considered in woodland management, namely erosion,
uslq of equipment, plant competition, and seedling mor-
tality. ,

Woodland groups are designated by an Arabic numeral
added to the subclass and class symbols; for example,
2wl. Hence, the first Arabic numeral designates the class,
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or potential productivity; the small letter indicates the
subclass, or kind of limitation; and the second Arahic
numeral, assigned on a statewide basis, specifically iden-
tifies the woodland group within each subclass. Not all
groups in the State are in this county.

Potential productivity within each group is expressed
as site index, or the expected average height in feet that
the dominant and codominant tree species will attain
on a specified soil or group of soils at a specified age—50
years for most species.

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

Trees that have a moderate growth rate, such as oak,
Virginia pine, and shortleaf pine, have a site index of
more than 85 on class 1 soils, 75 to 85 on class 2 soils, 65
to 75 on class 3 soils, 55 to 65 on class 4 soils, 45 to 55 on
class 5 soils, and less than 45 on class 6 soils.

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

Trees in this county and in adjacent areas were meas-
ured and the soils described at each site in the process of
gathering data from which to determine the site indexes
for wood crops. The studies were confined to well-stocked,
naturally occurring, even-aged, essentially unmanaged
stands that had not been adversely affected by fire, in-
sects, diseases, or grazing. Tree heights and age were
measured using acceptable forest measuring procedures.

The average height and age measurements for most
species were converted to site index by using site index
curves in published research (3, 4, §, 9, 12). Unpublished
field studies by the Tennessee Valley Authority of 271
plots were used to estimate the site indexes for eastern
redcedar.

Predictions of average yearly growth per acre were
recorded in board feet, according to the International
14,-inch rule, (8, 9, 11, 12, 13). Estimates were made for
oak and yellow-poplar as much as 60 years old, and for
other species as much as 50 years old.

Limitations of the soils for woodland—the hazard of
erosion, equipment limitation, seedling mortality, and
plant competition—are defined in the following para-
graphs.

Hazard of erosion is the potential soil erosion that can
occur following logging and exposure of the soil along
roads, skid trails, fire lanes, and landing areas. It is
assumed that the woodland is well managed and is pro-
tected from fire and grazing. Soil characteristics or prop-
erties considered in rating the hazard of:erosion were
slope, rate of infiltration, permeability of the subsoil,
water-storage capacity, and resistance to. detachment of
soil particles by rainfall and runoff. A rating of slight
indicates that no erosion-control measures are needed,
moderate indicates that some attention needs to be given
to the prevention of soil erosion, and severe indicates that
intensive erosion-control measures are needed. Krosion
can be kept to a minimum by taking care in locating,
constructing, and maintaining roads, trails, fire lanes,
and landings.
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TasLre 3.—Woodland

[Gullied land is not rated because its properties are

Woodland suitability groups

Group lol. Nearly level, Clifty, Cuba, and Nolin soils on flood plains. The soils are deep,
well drained, and very high in potential productivity.

Group 102. Nearly level to sloping Crider and Pembroke soils on uplands. These soils are
deep, well drained , and very high in potential productivity.

Group 1lwl. Nearly level Lindside, Newark, and Steff soils on flood plains. These soils are
deep, moderately well drained to somewhat poorly drained, and very high in potential
productivity.

Group 1w2. Nearly level Bonnie, Dunning, Karnak, and Melvin soils on flood plains. These
soils are deep, poorly drained, and very high in potential productivity.

Group 201. Dominantly gently sloping to strongly sloping Allegheny, Baxter, Elk, i—Iart-
sells, Linker, Pembroke, Pickwick, and Wellston soils. These soils are deep, well drained,
and high in potential productivity.!

Group 2¢1. Gently sloping and sloping Cumberland soils. These soils are deep, well drained,
and high in potential productivity.

Group 2wl. Nearly level Johnsburg, Lawrence, and Robertsville soils. These soils are
moderately deep over a fragipan, somewhat poorly drained or poorly drained, and high in
potential productivity.

Group 30l. Gently sloping to strongly sloping Baxter, Frondorf, and Zanesville soils. These
soils are deep, well drained, and moderate in potential productivity.

Group 3cl. Gently sloping to strongly sloping Colbert, Cumberland, and Talbott soils on
uplands. These soils have a clayey subsoil and are moderately deep to deep, well drained
and moderately well drained, and moderate in potential productivity.

Group 3wl. Nearly level to sloping Nicholson, Sadler, and Epley soils on uplands. These
soils are moderately deep over a fragipan, moderately well drained, and moderate in
potential productivity.

Group 3xl. Gently sloping to strongly sloping, rocky Fredonia, Talbott, and Colbert
soils. These soils are moderately deep, well drained, and moderate in potential productivity.

Group 3x2. Strongly sloping to steep, very stony or rocky Colbert, Frondorf, and Talbott
soils. These soils are moderately deep and moderate in potential productivity.

Group 4cl. Sloping to strongly sloping, severely eroded, clayey Colbert and Talbott soils.
These soils are moderately deep, moderately well drained or well drained, and low in po-
tential productivity.

Group 4x1. Very rocky, strongly sloping to steep, clayey Fredonia and Colbert soils and
Rock outcrop. These soils are low in potential productivity.

Estimated potential productivity
Site Average
Species index annual
growth
Board feet
per acre

Upland oaks_____.___ 85+ 350+
Yellow-poplar.______ 95+ 500+
Virginia pine.___..__ 85 650
Uplandoaks___.___. 854 350+
Yellow-poplar__._.__ 95+ 5004
Virginia pine_._._... 85+ 650
Lowland oaks____._. 954 450+
Sweetgum_ _______._ 954 500+
Cottonwood_ . ..____ 95+ 5704
Lowland oaks.___._. 954 450+
Sweetgum.._____.__ 954 500+
Upland oaks_.__._.. 75-85 | 240-350
Yellow-poplar_______ 85-95 | 380-500
Upland oaks________ 75-85 | 240-350
Sweetgum_ . ._____._ 85-95 | 380-500
Upland oaks_._____. 75-85 240-350
Sweetgum. __._____. 85-95 | 380-500
Upland oaks___.____ 65-75 | 160-240
Shortleaf pine...__.. 65-75 | 540-670
Virginia pine____.___ 65-75 | 450-540
Upland oaks_...____ 65-75 160-240
Redcedar___________ 45-55 |.-__o__._
Upland oaks_.__.___ 65-75 160-240
Sweetgum__________ 75-85 280-390
Upland oaks..._____ 65-75 160-240
Shortleaf pine..__.__ 65-75 | 540-670
Redceedar_ ... __ 45-55 oo ...
Upland oaks...._.__ 65-75 160-240
Shortleaf pine._.__..} 65-75 540-670
Redeedar_._________ 45-55 |icececao..
Upland oaks..._.... 55-65 90-160
Virginia pine_._._.____ 55-65 | 370-450
Redcedar..._____._. 35-45 | _____._..
Upland oaks._..__._ 55-65 90-160
Virginia pine________ 55-65 | 370-450
Redcedar.___.______ 35-45 |- __.._.

1 Severely eroded phases of the Pembroke and Pickwick soils in this group are moderate in potential productivity.



interpretations by woodland group

variable, and it requires onsite examination]
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Management limitations Suitable species—
Plant competition
Erosion Equipment Seedling To favor in existing stands For planting
hazard limitation mortality
Conifers Hardwoods

Slight______ Slight..__-__ Slight______ Severe_____ Severe...__ Yellow-poplar, black walnut, | Yellow-poplar, black walnut,
white ash, cottonwood, cottonwood, white pine,
white oak, loblolly pine, and loblolly pine, shortleaf pine,
red oak. black walnut, and white ash.

Slight_ __ - ._ Slight.___-__ Slight___.__ Severe__._. Severe__._._ Yellow-poplar, black walnut, | White pine, white ash, black
white oak, white ash, and locust, black walnut, loblolly
red oak. pine, shortleaf pine, and yel-

low-poplar.

Slight_____. Moderate_...| Slight______ Severe_____ Severe..___ White ash, yellow-poplar, red | Loblolly pine, sweetgum, syca-
oak, sweetgum, cottonwood, more, and cottonwood.
and pin oak.

Slight______ Severe____ .. Severe__._._ Severe..___ Severe..___ Pin oak, red maple, sweetgum, | Loblolly pire, sycamore, pine
sycamore, and cottonwood. oak and sweetgum.

Slight. . _.._ Slight_______ Slight______ Severe__.__ Moderate...| Red oak, white ash, white | White pine, yellow-poplar,
oak, yellow-poplar, black black walnut, loblolly pine,
walnut, loblolly pine, and shortleaf pine, black locust,
white pine. and white ash.

Slight______ Moderate.___| Slight______ Severe_____ Severe_.._._. Yellow-poplar, white pine, | Yellow-poplar, white pine, lob-
Virginia pine, loblolly pine, lolly "pine, shortleaf pine,
red oak, white oak, and black walnut, white ash, and
black walnut. black locust.

Slight. _____ Moderate__._| Slight______ Severe. _.__ Severe. ____ Sweetgum, pin oak, sycamore, | Sweetgum, sycamore, pin oak,
whife ash, yellow-poplar, white ash, and loblolly pine.
and loblolly pine.

Slight. .. _. Slight_______ Slight______ Moderate.-_| Slight_____ Black oak, red oak, Virginia | Loblolly pine, shortleaf pine,
pine, white oak, and short- Virginia pine, redcedar, and
leaf pine. white pine.

Slight______ Moderate.__.| Slight______ Moderate.._| Slight_____ Redcedar, red boa,k, post oak, | Loblolly pine, redcedar, Vir-
loblolly pine, shortleaf pine, ginia pine, and shortleaf pine.
and Virginia pine.

Slight______ Moderate_...| Slight______ Moderate.._| Slight..____ White oak, Southern red oak, | Loblolly pine, sweetgum, and
black oak, sweetgum, and white ash.
hickory.

Moderate .__| Moderate to | Slight to Moderate Slight__.___ White oak, red oak, Virginia | Virginia pine and redcedar.

severe. moder- pine, redcedar, and hickory.
ate.

Moderate to | Moderate to | Slight to Moderate.._| Slight__.___. White oak, red oak, Virginia | Virginia pine and redcedar.

severe. severe. moder- pine, redcedar, and hickory.
ate.

Moderate .._| Moderate.-_.| Severe._.__| Slight_.___. Slight______ Redcedar, red oak, and white [ Redcedar.
oak.

Moderate to | Severe...._.| Severe.____| Slight_..___ Slight_.____ Redcedar, red oak, and white | Redcedar.

severe. oak.
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Equipment limitations are influenced by topographic
features and soil characteristics, such as slope, drainage,
soil texture, and stoniness and‘rockiness, that restrict the
use of conventional wheel or track-type equipment for
harvesting and planting wood crops, constructing logging
roads, and controlling fire and unwanted vegetation.
Topography conditions or differences in soils can neces-
sitate using different kinds of equipment and methods of
operation or varying the season when equipment is used.
Generally, the limitation is slight if the slope is 20 per-
cent or less, soil wetness is not a problem, and farm
machinery can be operated efficiently without construction
and maintenance of permanent roads and trails. The
rating is moderate if the slope is 20 to 30 percent, use of
ordinary farm machinery is limited, track-type equip-
ment is necessary for efficient harvesting, or soil wetness
prevents the'use of logging vehicles for 2 to 6 months.
The rating is severe if the slope is more than 30 percent,
track-type equipment is not adequate for harvesting and
power vehicles and other special equipment are needed,
or wetness prevents the use of vehicles for 6 months or
more.

Seedling mortality is the mortality of naturally occur-
ring or planted tree seedlings. It is influenced {I)y such
soil characteristics as drainage, effective rooting depth,
surface texture, and aspect. Plant competition is not con-
sidered in these ratings. The rating is slight if expected
mortality is 0 to 25 percent, moderate if it is 25 to 50
percent, and severe if it is more than 50 percent. If the
rating 1s moderate or severe, replanting is likely to be
needed to insure a fully stocked stand, and special prep-
aration of the seedbed and special planting techniques
are necessary in many places.

Plant competition is the invasion of unwanted trees,
vines, shrubs, and other plants on a site where openings
are made in the canopy. This competition hinders the
establishment and normal development of desirable seed-
lings, whether they occur naturally or are planted.
Among the soil characteristics that influence plant com-
petition are drainage, productivity, and acidity. 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 re-
tard the development of a fully stocked stand. Competi-
tion is sewere 1f unwanted plants prevent adequate re-
stocking, either by natural regeneration or by planting,
without intensive site preparation or special maintenance
practices.

Use of the Soils for Wildlife

The welfare of a wildlife species depends largely on
the amount and distribution of food, shelter, and water
(7). If any of these elements is missing, inadequate, or
inaccessible, the species is scarce or is not represented.
The kinds of wildlife that live in a given area and the
number of each kind are closely related to land use, to
the resultant kinds and patterns of vegetation, and to
the supply and distribution of water. These, in turn, are
generally related to the kinds of soil.

S8OIL SURVEY

Habitat for wildlife normally can be created or im-
proved by planting suitable vegetation, properly man-
aging the existing plant cover, fostering the natural
establishment of desirable plants, or a combination of
these measures.

The soils of Logan County are rated according to their
suitability for eight elements of wildlife habitat and
three classes of wildlife. These suitability ratings can be
used as an aid in the following activities:

1. Planning the broad use of parks, refuges, nature-
study areas, and other developments for wildlife.

2. Selecting the better soils for creating, improving,
or maintaining specific kinds of wildlife habitat
elements.

3. 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 wildlife.

5. Determining areas that are suitable for acquisi-
tion for use by wildlife,

Table 4 lists the soils in Logan County and rates their
suitability for eight elements of wildlife habitat and for
three classes, or groups, of wildlife. The ratings used are
good, fair, poor, and very poor.

On soils rated good, habitat generally is easy to estab-
lish, improve, or maintain. There are few or no soil
limitations in habitat management, and satisfactory re-
sults are well assured.

On soils rated fair, habitat generally can be established,
improved, or maintained, but the soils have moderate
limitations that affect these actions. A moderate intensity
of management and fairly frequent attention may be
required to assure satisfactory results.

On soils rated poor, habitat generally can be estab-
lished, improved, or maintained, but soil limitations are
rather severe. Habitat management can be difficult and
expensive and may require intensive effort. Satisfactory
results are unlikely.

On soils rated wery poor, it is impractical to establish,
improve, or maintain habitat because limitations are
very severe. Unsatisfactory results are likely.

Not considered in the ratings are present land use, loca-
tion of a soil in relation to other soils, and mobility of
wildlife.

The elements of wildlife habitat are discussed in the
following paragraphs.

Grain and seed crops.—These crops, include such seed-
producing annuals as corn, sorghum, wheat, barley, oats,
millet, buckwheat, cowpeas, and other plants commonly
grown for grain or seed. The major soil properties that
affect this habitat element are effective root depth, avail-
able water capacity, natural drainage, slope, surface
stoniness, hazard of flooding, and texture of the surface
layer and subsoil.

Domestic grasses and lequmes—This group consists of
domestic perennial grasses and herbaceous legumes that
are established by planting and that furnish wildlife
cover and food. Among them are bluegrass, fescue, brome,
timothy, orchardgrass, reed canarygrass, clover, and al-
falfa. The major soil properties that affect this habitat
element are effective root depth, available water capacity,
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natural drainage, slope, surface stoniness, hazard of
flooding, and texture of the surface layer and subsoil.

_ Wild herbaceous plamis.—In this group are native or
introduced perennial grasses and weeds that generally
are established naturally. These plants include bluestem,
quackgrass, panicgrass, goldenrod, wild carrot, night-
shade, and dandelion. They provide food and cover
mainly for upland forms of wildlife. The main soil prop-
erties that affect this habitat element are effective root
depth, available water capacity, natural drainage, surface
stoniness, hazard of flooding or ponding, and texture
of the surface layer and subsoil.

Hoardwoods—These are nonconiferous trees, shrubs,
and woody vines that produce nuts or other fruits, buds,
catkins, twigs, or foliage that wildlife eat. They are gen-
erally established naturally, but in places are planted.
Among the native trees are oak, cherry, maple, poplar,
apple, hawthorn, dogwood, persimmon, sumac, sassafras,
hazelnut, black walnut, hickory, sweetgum, bayberry,
blueberry, huckleberry, blackhaw, viburnum, grape, and
brier. The major soil properties that affect this habitat
element are effective root depth, available water capacity,
natural drainage, and surface stoniness or rockiness.

Several varieties of fruiting shrubs are raised com-
mercially for planting. Autumn-olive, Amur honeysuckle,
Tatarian honeysuckle, crabapple, multiflora rose, high-
bush cranberry, and silky cornel dogwood generally are
available and can be planted on soils rated well suited.
Hardwoods that are not available commercially can com-
monly be transplanted successfully.

Conifers—This element consists of cone-bearing ever-
green trees and shrubs that are used by wildlife mainly
as cover, although they also provide browse and seeds or
fruitlike cones. In this group are Norway spruce, Vir-
ginia pine, loblolly pine, shortleaf pine, pond pine,
Scotch pine, redcedar, and Atlantic white-cedar. Gen-
erally, 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 habitat
element are effective root depth, available water capacity,
natural drainage, surface stoniness or rockiness, and tex-
ture of the surface layer and subsoil. Well-suited soils
are those on which plants grow slowly and delay closing
the canopy. Branches must be maintained close to the
ground if food and cover are to be readily available to
rabbits, pheasants, and other small animals. If the trees
quickly form a dense canopy that shuts out light, the
lower branches die. -

On soils poorly suited to coniferous wildlife habitat,
widely spaced conifers can quickly but only temporarily
produce the desired growth. Conifers are difficult to
maintain, because the soils that are poorly suited to coni-
fers are well suited to hardwoods and unless the stand
is carefully managed hardwoods invade and commonly
overtop the conifers.

Wetland plants—This group consists of wild, herbace-
ous, annual and perennial plants that grow on moist to
wet, sites, exclusive of submerged or floating aquatics.
These plants produce food and cover that is extensively
used, mainly by wetland wildlife. They are smartweed,
wild millet, bulrush, sedges, barnyardgrass, pondweed,
duckweed, duckmillet, arrow-arum, pickerelweed, water
willow, wetland grasses, wildrice, and cattail. The major
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soil properties that affect this habitat element are natural
drainage, surface stoniness, frequency of flooding or
pqxllding, slope, and texture of the surface layer and sub-
soil.

Shallow-water areas.—These are impoundments or ex-
cavations that provide areas of shallow water, generally
not more than 5 feet deep, near food and cover for wet-
land wildlife. Examples of such developments are shallow
dugouts, level ditches, blasted potholes, and devices that
keep the water in marshes 6 to 24 inches deep. The major
soil properties that affect this habitat element are depth
to bedrock, natural drainage, slope, hazard of flooding,
and surface stoniness.

Table 4 rates the soils of Logan County according to
their suitability for three classes of wildlife—openland,
woodland, and wetland. These classes are described in
the paragraphs that follow.

Openland wildlife—Examples of openland wildlife
are quail, pheasant, meadowlark, field sparrow, dove,
cottontail rabbit, red fox, and woodchuck. These birds
and mammals normally make their home in areas of crops,
pasture, meadow, and lawns and in areas overgrown with
grasses, herbs, and shrubs.

Woodland wildlife—Among the birds and mammals
that prefer woodland are ruffed grouse, woodcock, thrush,
vireo, scarlet tanager, gray squirrel, red squirrel, gray
fox, white-tailed deer, raccoon, and wild turkey. These
animals obtain food and cover in stands of hardwoods,
coniferous trees, shrubs, or a mixture of these plants.

Wetland wildlife—Duck, geese, rail, heron, shore birds,
and muskrat are familiar examples of birds and mam-
mals that normally make their home in ponds, marshes,
swamps, and other wet areas.

Each rating under “Classes 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 rat-
ing is based on the ratings shown for grain and seed
crops, domestic grasses and legumes, wild herbaceous
plants, hardwood trees, and coniferous plants. The rating
for woodland wildlife is based on the ratings listed for
domestic grasses and legumes, wild herbaceous plants,
hardwood trees, and coniferous plants. For wetland wild-
life the rating is based on the ratings shown for wetland
plants and shallow-water areas.

Engineering Uses of the Seils *

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

Among the soil properties most important in engineer-
ing are permeability, shear strength, compaction charac-
teristics, drainage, shrink-swell potential, grain-size dis-
tribution, plasticity, and reaction. Also important are
depth to bedrock and slope. These properties, in various
degrees and combinations, affect the construction and
maintenance of roads, airports, pipelines, foundations for

‘RaLrH E. JOENSON, engineer, Soil Conservation Service, helped
prepare this section.



TABLE 4.—Rating of soils for elements of wildlife habitat and kinds of wildlife

Elements of wildlife habitat Kinds of wildlife
Soil series and
mapping unit
symbols Grain and Domestic Wild Hardwood | Coniferous Wetland Shallow-
seed crops | grasses and | herbaceous plants trees plants water areas | Openland Woodland Wetland
legumes plants
Allegheny:
AlB___________ Good______ Good._...__ Good______ Good______ Good______ Poor_______ Very poor...| Good______ Good______ Very poor.
AlC_____________ Fair_______ Good___._. Good._____ Good._____ Good______ Poor_______ Very poor...! Good._._._._. Good_.____ Very poor.
AsD__________.__ Poor__.___. Fair__._____ Very poor...| Fair...____ Good...___ Very poor.._| Very poor...[ Poor.__..__ Poor__.__.. Very poor.
Baézg%'é BaC, BaD, Fair_______ Good._____ Good..__._ Good______ Good______ Poor.______ Very poor...| Good____.__ Good...___ Very poor.
Bonnie: Bo_____.____ Poor____.._ Fair__ .. __ Fair_______ Fair_______ Fair_______ Good___.___ Good._.._.__ Fair__.____ Fair_______ Good.
Clifty: Cf.__.____.__ Good.._.___ Good._.____ Good_.____ Good__._.__ Good______ Poor_______ Very poor...| Good.__..__ Good______ Very poor.
Colbert
CoCo ... Fair_______ Good..___._ Fair______. Good______ Good..____ Poor_______ Very poor._.| Fair_._____ Good______ Very poor.
CpC3____.__.___ Poor___.____ Fair_______ Poor_______ Fair_______ Fair_______ Poor_______ Very poor__.| Poor_..__.__ Fair_______ Very poor.
Crider:
CrA, CrB_______. Good______ Good.__.._. Good..____ Good______ Good______ Poor____.__ Very poor...| Good__.___. Good______ Very poor.
CrC .. Fair_ . ____. Good.._._..._ Good______ Good______ Good______ Poor______. Very poor...| Good___.__ Good__.____ Very poor.
Cuba: Cu__________ Good_..___ Fair_______ Fair_______ Good______ Good._____ Poor_______ Good______ Fair_______ Fair._____. Fair.
Poor_______ Good..___._ Good___.__ Poor.
Poor_______ Fair_______ Good. _____ Poor.
Good______ Poor__._.__ Poor_______ Good.
Fair_______ Good_____. Good______ Poor.
Very poor___| Good._____ Good..___. Very poor.
Very poor...| Good..____ Good______ Very poor.
Poor_______ Good._ . ____ Good______ Fair,
Poor_______ Good_.____ Good___-__ Fair.
Very poor__| Fair.__.____ Good__-___ Very poor.
Very poor._| Fair_______ Fair______. Very poor.
Very poor_..| Fair.______ Fair_ . _____ Very poor.
FsF__ .. Very poor__| Poor._.___._ Very poor__| Poor_______ Poor_______ Very poor__} Very poor..| Very poor__{ Poor_______ Very poor.
Gullied land: Gu____| Very poor.._| Very poor__| Poor_______ Poor_______ Poor_______ Very poor__| Very poor__| Very poor._| Poor___.____ Very poor.
Hartsells: HaC___.___ Fair____.__ Good.____. Good-._._.._. Good______ Good______ Poor_______ Very poor._| Good.____. Good______ Very poor.
Johnsburg: Jo.._._. Fair._____. Good..__._. Good-.__._| Good______ Good______ Fair______._ Fair.______ Good.._____ Good__.... Fair.,
Karnak: Ka.__.____. Poor....____ Fair_______ Fair_______ Fair_______ Fair_______ Poor_______ Fair____._.__ Fair_ . _____ Fair_______ Poor.

Lawrence: La.___.__| Fair_______ Good._____. Good__.___ Good._._____ Good__.__._ Fair.______ Fair_._____ Good._.____ Good.___.__._ Fair.

ATA¥AS TIOS



Rock outerop:

Zanesville:

Robertsville: Ro-___.
Rx_. .-

For Fredonia
part, see
Fredonia
series; for
Colbert, part,
see CoC
under Col-
bert series.

The ratings for
TcD and
TcF are for
both Talbott
and Colbert
soils.

Newark: Ne________
Nicholson:

Very poor-..

Very poor___

ZaB, ZaC.

Very poor._..

Very poor...

Very poor.-_.

Very poor___

Very poor_..

Very poor...
Very poor_..
Very poor___
Very poor__-

Very poor._.
Very poor_ .

Very poor...
Very poor___

Very poor._.
Very poor._.

Very poor__.

Very poor-..
Very poor.._.
Very poor.._
Very poor...
Very poor__.|

Very poor...
Very poor__.

Very poor...

Very poor_..

Very poor...

Fair.

Very poor.
Very poor.
Good.
Good.
Poor.
Very poor.
Good.

Very poor.
Very poor.

Very poor.
Very poor.
Good.

Very poor.

Poor.
Very poor.

Poor.

Very poor.
Very poor.
Very poor.
Very poor.
Very poor.

Very poor.
Very poor.

Very poor.
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small buildings, 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 to those who—

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

2. Evaluate alternate routes for roads, highways,
pipelines, and underground cables.

3. Seek sources of gravel, sand, or clay.

4. Plan farm drainage systems, irrigation systems,
ponds, terraces, and other structures to control
water and conserve soil.

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

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

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

Most of the information in this section is presented in
tables 5, 6, and 7, which show, respectively, several esti-
mated soil properties significant to engineering; inter-
pretations for various engineering uses; and results of
engineering laboratory tests on soil samples.

The information in these tables can be used along with
the soil map and other parts of this publication to make
interpretations in addition to those given in tables 5
and 6, and it also can be used to make other useful maps.

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

Some of the terms used in this soil survey have spe-
cial meaning to soil scientists. The Glossary defines many
of these terms as they are commonly used in soil science.

Engineering soil classification systems

The two systems most commonly used in classifying
samples of soils for engineering are the Unified system
(10, 17) used by the Soil Conservation Service, Depart-
ment of Defense, and other agencies and the AASHO
system (2, 10) adopted by the American Association of
State Highway Officials.

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.

SOIL SURVEY

The AASHO system is used to classify soils according
to those properties that affect use in highway construc-
tion and maintenance. In this system, a soil is placed in
one of seven basic groups that range from A-1 to A-T7
on the basis of grain-size distribution, liquid limit, and
plasticity index. In group A-1 are gravelly soils of high
bearing strength, the best soils for subgrade (founda-
tion). At the other extreme, in group A—%, are clay soils
that have low strength when wet and are the poorest soils
for subgrade. Where laboratory data are available to
justify a further breakdown, the A-1, A-2, and A-T7
groups are divided as follows: A-1-a, A-1-b; A-2-4
A-2-5, A-2-6, A-2-T; and A-7-5 and A-7-6. As addi-
tional refinement, the engineering value of a soil material
can be indicated by a group index number. Group indexes
range from O for the best material to 20 or more for the
poorest. The AASHO classification for tested soils, with

roup index numbers in parentheses, is shown in table
§ ; the estimated classification, without group index num-
bers, is given in table 5 for all soils mapped in Logan
County.

USDA texture is determined by the relative propor-
tions of sand, silt, and clay in soil material that is less
than 2.0 millimeters in diameter. Sand, silt, clay, and
some of the other terms used in the USDA textural clas-
sification are defined in the Glossary.

Estimated soil properties significant to engineering

Several estimated soil properties significant to engi-
neering are shown in table 5. These estimates are made
for representative soil profiles, by layers sufficiently dif-
ferent to have different significance for soil engineering.
The estimates are based on field observations made in the
course of mapping, on test data for these and similar
soils, and on experience with the same kinds of soil in
other counties. Following are explanations of some of the
columns in table 5.

Depth to bedrock is distance from the surface of the
soil to the upper surface of the rock layer.

Depth to seasonal high water table is distance from
the surface of the soil to.the highest level that ground
water reaches in the soil during 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 is 7
to 27 percent clay, 28 to 50 percent silt, and less than
52 percent sand. If the soil contains gravel or other par-
ticles coarser than sand, an appropriate modifier is added
for example, gravelly loamy sand. The Unified and
AASHO classification are explained under the heading
“Engineering soil classification systems.”

Permeability is that quality of a soil that enables it
to transmit water or air. It is estimated on the basis of
soil characteristics observed in the field, particularly
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
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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 as a pH value. The pH value and other terms
used to describe soil reaction are explained in the Glos-
sary.

Shrink-swell potential is the relative change in volume
to be expected of soil material with changes in moisture
content, that is, the extent to which the soil shrinks as
it dries out or swells when it gets wet. The extent of
shrinking and swelling is influenced by the amount and
kind of clay in the soil. Shrinking and swelling of soils
cause much damage to building foundations, roads, and
other structures. A Aigh shrink-swell potential indicates
a hazard to maintenance of structures built in, on, or
with material that has this rating.

Interpretations of engineering properties of the soils

Table 6 rates the soils according to their suitability as
a source of topsoil and road fill. Sources of sand and
gravel were not rated, because there are no deposits of
significance in the county. Soil suitability is indicated by
the terms good, fair, and poor.

Also shown in table 6 are features that affect the suit-
ability of the soils for several uses related to engineering.
Listed are features that are detrimental or undesirable
and that should not be overlooked in planning, installa-
tion, and maintenance. The interpretations in table 6 are
based on soil properties shown 1n table 5, on available
test data, and on the experience of engineers and soil
scientists.

Topsoil is used for topdressing an area where vegeta-
tion 1s to be established and maintained. Suitability is
affected mainly by ease of working and spreading the
soil material, as for preparing a seedbed ; by natural fer-
tility of the material, or the response of plants when
fertilizer is applied; and by absence of substances toxic
to plants. Texture of the soil material and its content of
stone fragments are characteristics that affect suitability,
but also considered in the ratings is damage that results
at the area from which topsoil is taken.

Road fill is soil material used in embankments for
roads. The suitability ratings reflect (1) the predicted
performance of soil after it has been placed in an em-
bankment that has been properly compacted and pro-
vided with adequate drainage and (2) the relative ease
of excavating the material at borrow areas.

Reservoir areas hold water behind a dam or embank-
ment. Soils suitable for pond reservoir areas have a low
seepage rate, which is related to their permeability and
depth to fractured or'permeable bedrock or other per-
meable material.

Embankments require soil material that is resistant to
seepage and piping and of favorable stability, shrink-
swell potential, shear strength, and compactibility.
Stones or organic material in a soil are among factors
that are unfavorable for this use.

Drainage for crops and pasture is affected by such soil
properties as permeability, texture, and structure; depth
to claypan, rock, or other layers that influence rate of
water movement; depth to the water table; slope; stabil-
ity in ditchbanks; susceptibility to stream overflow; sa-

linity or alkalinity; and availability of outlets for drain-
age.

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; accumula-
tion of salts and alkali; depth of root zone; rate of water
intake at the surface; permeability of soil layers below
the surface layer and of fragipans or other layers that
restrict movement of water; amount of water held avail-
able to plants; and need for drainage, or depth to water
table or bedrock.

Terraces and diversions are embankments, or ridges,
constructed across the slope to intercept runoff and seep-
age so that it soaks into the soil or flows slowly to a
prepared outlet. Features that affect suitability of a soil
for these uses are uniformity and steepness of slope;
depth to bedrock or other unfavorable material ; presence
of stones; permeability; and resistance to water erosion,
soil slipping, and soil plowing. A soil that is suitable for
these structures provides outlets for runoff and is not dif-
ficult to vegetate.

Grassed waterways are affected by such soil properties
as texture, depth, and erodibility of the soil material;
presence of stones or rock outcrops; and steepness of
slopes. Other factors that affect waterways are seepage,
natural soil drainage, available water capacity, suscepti-
bility to siltation, and the ease of establishing and main-
taining vegetation.

Engineering test data

Table 7 contains engineering test data for some of the
major soil series in Logan County. These tests were made
to help evaluate the soils for engineering purposes. The
engineering classifications shown are based on data ob-
tained by mechanical analyses and by tests made to deter-
mine liquid limits and plastic limits. The mechanical an-
alyses were made by combined sieve and hydrometer
methods.

Compaction, or moisture-density, data are important
in earthwork. If a soil material is compacted at success-
ively higher moisture contents, assuming that the com-
pactive effort remains constant, the density of the com-
pacted material increases until the optimum moisture
content is reached. After that, density decreases as the
moisture content increases. The highest dry density ob-
tained in the compactive test is called the mazimum dry
density. As a rule, maximum strength of earthwork is
obtained if the soil is compacted to the maximum dry
density.

Liquid limit and plasticity index indicate the effect of
water on the strength and consistence of soil material.
As the moisture content of a clayey soil is increased from
a dry state, the material changes from a semisolid to a
plastic state. If the moisture content is further increased,
the material changes from a plastic to a liquid state. The
plastic limit is the moisture content at which the soil
material changes from the semisolid to plastic state; and
the liquid limit, from a plastic to a liquid state. The
plasticity index is the numerical difference between the
liquid limit and the plastic limit. It indicates the range
of moisture content within which a soil material is
plastic.
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TasLE 5.—Estimated soil

[An asterisk in the first column indicates that at least one mapping unit in this series is made up of two or more kinds of soil that may
appear in the first column. The symbol > means

Depth to— Depth Classification !
from
Soil series and surface
map symbols Seasonal | of repre-
Bedrock high sentative USDA texture Unified AASHO
water profile
table
Feet Feet Inches
Allegheny: AlB, AIC, AsD_______ >3% @®) 0-11 | Loam._.___ ... ML A-4
11-40 | Clayloam____ . .___.______ ML or CL A-6
40-50 | Sandyclay. oo oo_. CL or SC A-7
Baxter: BaC, BaD, BbC3.__._._. >6 @) 0-9 Cherty silt loam.____________ ML or CL A~4 or A-6
9-16 Cherty silty clay loam.__.__. CL A-6 or A-7
16-32 | Cherty silty clay._.__.___.___. CH or MH A-7
32-100 | Cherty clayceeu oo oo CH A-T
Bonnie:* Bo.ooeocmoceooeoas >6 0-3¢ 0-8 Silt loam . ._____._____.____ ML A-4
833 | Siltloam.___________.______. ML or CL A-4 or A-6
33-67 | Light silty clay loam..___..__ CL A-6
Clifty:d Cf oL >5 >4 0-10 | Gravelly silt loam___________ ML A-4
10-24 Gravelly fine sandy loam.__.. GM, SM, or ML | A-2 or A—4
24-45 Gravelly silt loam__._.______ GM or SM A-2 or A-4
Colbert: CoC, CpC3o_.__.______ 20457 ® 0-7 Silt loam . ___..________.___. ML or CL A-4 or A-6
7-11 | Silty clay loam__.__________._ CL, MH, or CH | A-7
11-51 | Clay. e CH or MH A-T
Crider: CrA,CrB,CrC.____ >5 @) 0-12 | Siltloam. ... ___________. ML A-4
12-44 | Siltloam._ .. .. ____.__.. ML or CL A-4 or A-6
44-76 | Silty clay loam._________._.. CL or CH A-T7
Cuba: 4 Cueeeoeooooooo_.. >4 4 0-44 | Siltloam._ ... _________ ML or CL A-4or A8
44-70 | Silt loam, loam, and fine | ML A-4
sandy loam. '
Cumberland: CvB, CvC, CwC3_.__ >5 @) 0-6 Siltloam____.______________ ML or CL A-4 or A-6
6-11 | Silty clay loam CléévIH, or A-T7
11-60 | Clay._ . MH or CH A-7
Dunning: 4 Du.o.o . __ >384 0-}% 0-12 | Siltyclay loam___._.___.__.. CIi\’/I gH, or A-6 or A-7
12-30 | Silty elay_ .o CL or CH A-7
30-52 | Clayaoo o oL CL or CH A-7
Elk: EIA, EIB, EIC .. ____ >5 @©) 0-13 | Siltloam . oo ML or CL A-4
13-27 | Light silty clay loam_________ .CL A-4 or A-6
27-48 | Siltloam____ .. .. __________ ML or CL A-4
48-60 | Gravellyloam_____________. GM or ML A-4
Epley: EpB, EpCocemccaooL >4 13424 0-19 | Siltloam..ooooooeo ... ML or CL A-4
19-24 | Silty elay loam.____.___._._. CL A-8 or A-7
24-37 [ Siltyelay.oocooooo . CL or CH A-T
3764 | Clay oo CL or CH A-7
Fredonia: FeC.ao oo oo 134-3% @) 0-6 Silty clay loam....___._.._.. CL A-6
6-20 | Siltyelay..o oo oL CLor CH A-T7
20-32 Clay . e ceceeeae CL or CH A-7
>32 | Limestone.
Frondorf: FrC, FrD, FsF_.._.___ 154-33¢ ®) 0-14 | Siltloam___________________ ML A4
14-25 | Light silty clay loam.._______ ML or CL A-6
25~-34 | Channery loam.._____._.. —--| GM or SM A-1, A-2,
or A-4
Gullied land: Gueeo oo oo.__. >2 @)
No estimates; most properties
variable.

See footnotes at end of table,
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properties significant to engineering

have different properties and limitations. It is therefore necessary to follow carefully the instructions for referring to other series that
more than; the symbol < means less than] ’

Percentage of material less than 3 inches in
diameter passing sieve—
Available Shrink-swell
Permeability moisture Reaction ? potential
capacity
No. 4 No. 10 No. 40 No. 200
(4.7 mm) (2.0 mm) (0.42 mm) (0.074 mm)
Inches per hour Inches per inch of soil pH
95-100 95-100 90-100 70-80 0.6-2.0 0. 13-0. 17 4. 5-5.5 | Low.
95-100 95-100 90-100 70-80 0.6-2.0 0. 13-0. 17 4. 5-5. 5 | Low.
95-100 95-100 85-95 45-60 0.6-2.0 0.11-0. 15 4, 5-5. 5 | Low.
70-95 65-90 60-90 55-85 0.6-2. 0 0. 16-0. 21 4. 5-5.5 | Low.
65-85 65-80 60-80 55-75 0.6-2. 0 0. 16-0. 21 4. 5-5.5 | Low.
685-85 65-85 60-80 55-75 0.6-2.0 0. 08-0, 12 4, 5-5. 5 | Moderate.
65-95 60-90 60-85 55-80 0.6-2. 0 0. 07-0. 12 4, 5-5. 5 | Moderate.
95-100 95-100 85-100 70-90 0.6-2.0 0. 18-0. 23 4, 5-5.5 | Low.
95-100 95-100 90-100 75-95 0.2-0. 6 0. 18-0. 23 4, 5-5. 5 | Low.
95-100 95-100 90-100 85-95 0. 6-0. 2 0.15-0. 19 4. 5-5. 5 | Low.
65-90 60-85 60-80 50-75 2.0-6.0 0. 13-0. 18 4. 5-5. 5 | Low.
65-90 60-85 55-75 30-55 2.0-6. 0 0. 10-0. 14 4. 5-5.5 | Low.
50-75 45-70 40-65 30-55 2.0-6.0 0. 10-0. 15 4. 5-5. 5 | Low.
95-100 95-100 90-100 80-95 0.6-2.0 0. 18-0. 23 5.1-6. 5 | Low.
95-100 95-100 95-100 85-100 0.2-0. 6 0.15-0. 19 5. 1-6. 5 | Moderate.
90-100 75-100 70-100 70-100 <0. 06 0. 10-0. 15 5.1-6. 5 | High.
95-100 95-100 90-100 80-95 0.6-2.0 0. 18-0. 23 4, 5-6.0 | Low.
95-100 90-100 85-100 80-95 0.6-2. 0 0. 18-0. 22 4. 5-6.0 | Low.
95-100 95-100 95~100 75~95 0.6-2.0 0. 14-0. 18 4. 5-6. 0 | Low.
95-100 95-100 95-100 85-95 0.6-2.0 0. 18-0. 23 4. 5-5.5 | Low.
95-100 95-100 75-95 50-85 0.6-2.0 0. 15-0. 20 4, 5-5.5 | Low.
95-100 95-100 90-100 80-95 0.6-2. 0 0. 18-0. 23 4 5-5.5 | Low.
95-100 95-100 95-100 85-95 0.6-2.0 0. 15-0. 19 4, 5-5.5 | Low.
75-100 75-100 70-100 65-95 0.6-2.0 0. 10-0. 15 4, 5-5. 5 | Moderate.
95-100 95-100 95-100 85-95 0. 2-0. 6 0. 15-0. 19 6. 1-7. 8 | Moderate.
95-100 95-100 95-100 90-95 0. 06-0. 2 0. 12-0. 16 6. 1-7. 8 | Moderate.
95-100 95-100 90-100 75-95 0. 068-0. 2 0. 10-0. 15 6. 1-7. 8 | High.
95-100 90~-100 90-100 75-95 0.6-2.0 0. 18-0, 23 4. 5-6. 0 | Low.
95-100 95-100 90-100 85-95 0.6-2.0 0. 16-0. 20 4. 5-6.0 | Low.
95-100 95-100 90-100 75-95 0.6-2.0 0. 18-0. 23 4. 5-6.0 | Low.
60-85 55-80 45-70 35-60 2.0-6.0 0, 09-0. 13 4, 5-6. 0 | Low.
95-100 95-100 90~100 70-90 0.6-2.0 0. 18-0. 23 5,1-6. 0 | Low.
95~-100 95-100 95-100 90-100 0.6-2.0 0. 15-0. 19 5.1-6. 0 | Low.
95-100 95-100 90-100 80-95 0.2-0.6 0. 12-0. 15 5. 1-68. 0 | Moderate,.
85-100 85-100 85-100 75-95 0. 06-0. 2 0. 10-0. 14 5. 6-7. 3 | Moderate.
95-100 95-100 90-100 85-95 0.6-2.0 0. 15-0. 19 5.1-6. 0 | Low.
95-100 95-100 90-100 80-95 0.2-0. 6 0. 12-0. 18 5.1-6. 0 | Moderate.
80-100 80-100 80-100 75-95 0.2-0. 6 0. 10-0. 15 5. 6-7. 3 | Moderate.
95-100 95-100 90~100 70-90 0.6-2.0 0. 18-0. 23 4, 5-5.5 | Low.
65-05 60-95 5595 50-90 0.6-2.0 0. 15-0. 19 4, 5-5.5 | Low.
40-75 35-65 30-60 20-45 2.0-6.0 0. 06~0. 11 4. 5-5. 5 | Low.
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TABLE 5.—Estimated soil properties
Depth to— Depth Classification !
from
Soil series and surface
map symbols Seasonal | of repre-
Bedrock high sentative USDA texture Unified AASHO
water profile
table
Feet Feet Inches
Hartsellss: HaC_______._...._.__ 134-3)¢ ®) 0-6 Loam___..._____ . __...... ML A-4
6-15 | Light silty clay loam__..______ CL A-86
15-38 | Finesandyloam.___________ SM or ML A4
38 | Sandstone.
Johnsburg: Jo.oo_ ... 4-6 5 16-1%% 0-20 | Siltloam..._.___________.__ ML A-4
20-41 | Silt loam (fragipan)..._._.._. ML or CL A-4 or A-6
41-56 | Silty clay loam (fragipan).._.| CL A-6 or A-7
Karnak:¥ Ka._.____.___________ >6 0-% 0-54 | Siltyelay.oooeo oo . CH or CL AT
Lawrence: La_.____.___ .. ._.__ >b 8 14-1% 0-8 Silt loam. . _..______________ ML A-4
8-22 | Silty clay loam_._._._____._. CL A-8 or A-7
29-52 | Silty clay loam (fragipan).._._| CL A-6 or A-T7
Lindside:t Ld.eooooooeoooooo . >6 1%-3 0-68 | Siltloam.__. .. ... __.__.. ML or CL A-4 or A8
Linker: LnB, LnCoo______ 2-4 ®) 0-8 Loam.._._...____..__..___.| ML A-4
8-28 | Sandy clay loam_____._.____ SC or CL A-4 or A-8
28-48 | Clayloam.__________________ ML or CL A-8 v
48 | Sandstone conglomerate.
Melvinid Meo o oo >4 0-% 0-42 | Silt loam._____ ... ML or CL A-4
42-80 | Light silty clayloam...._____ CL or ML A-4 or A-6
Newark:4 Ne._oo______ >4 14-1% 0-10 | Siltyloam._ ... .___.__ ML A-4
10-29 | Heavysilt loam._.__________ ML or CL A-4 or A-6
20-58 | Silty clay loam._______..____ CL A-6
Nicholson: NhA, NhB, NhC.___.__ >5 8 114-214 0-15 | Siltloam. ... . _..__._____ ML or CL A-4
15-25 | Silty clay loam._.____________ CL A-6
25~42 | Heavy silt loam or silty ML or CL A-4 or A-6
clay loam (fragipan).
Nolin:* NO.ccceomoacaraa s >4 4 0-60 | Siltloam.___._______________ ML or CL A-4 or A-6
Pembroke: PeA, PeB, PeC, PfC3. >5 (®) 0-9 |Siltloam.._..__.__________. ML or CL A-4
9-41 | Silty clay loam_________.___. CL A-6 or A-7
41-84 | Siltyelay_ ... __.._.. CL, CH, or MH | A-7
Pickwick: PkB, PkC, PIC3._..__ >6 ® 0-6 Silt loam ______________._.__. ML A4
6-33 | Silty clay loam._..__________. CL or CH A-6 or A-7
33-58 | Heavy clay loam ___________. ML, CL, or CH | A-6 or A-7
58-98 | Clay___ . ... ML, CL, or CH | A-7
Robertsville: Ro.._._.__......_. >6 5 0-3% 0-22 | Siltloam.__________________ ML A-4
22-32 | Heavysiltloam.___.__._.___ ML or CL A-4 or A-8
32-50 | Heavy silt loam (fragipan)....| ML or CL A-4 or A-6
*Rock outerop: Rx.
No estimates for Rock out-
crop. For Fredonia part, see
Fredonia series; for Colbert
part, see Colbert series.

See footnotes at end of table,
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Percentage of material less than 3 inches in
diameter passing sieve—
Available Shrink-swell
Permeability moisture Reaction ? potential
capacity
No. 4 No. 10 No. 40 No. 200
(4.7 mm) (2.0 mm) (0.42 mm) (0.074 mm)
Inches per hour Inches per inch of soil pH

90-100 95-100 90-100 70-80 2.0-6.0 0.13-0.1 4, 5-5.0 | Low.

100 100 95-100 85-95 2.0-6.0 0. 150, 19 4, 5~5.0 | Low.
70-95 65-95 55-80 35-55 2.0-6.0 0.11-0. 156 4. 5-5.0 | Low.
95-100 95-100 90-100 70-95 0.6-2.0 0. 18-0. 23 4. 5-5.5 | Low.
95-100 95-100 90-100 70-90 <0. 08 0. 09-0. 12 4. 5-5.5 | Low.
95~-100 95-100 95-100 85-95 <0. 08 0. 09-0. 12 4. 5-5. 5 | Low.
95-100 95-100 95-100 85-95 0. 06-0. 2 0. 13-0. 17 5. 6-6. 5 | High.
95-100 95-100 90-100 70-90 0.6-2.0 0. 18-0. 23 4. 5-5.5 | Low.
95-100 95-100 95-100 90-100 0.6-2.0 0. 15-0. 19 4, 5-56.5 | Low.
95-100 95-100 95-100 85-95 0. 06-0. 2 0. 09-0. 12 4, 5-5.5 | Low.
95-100 95-100 90-100 85-95 0.6-2.0 0. 18-0. 23 5.6-7.3 | Low.
95-100 95-100 85-95 60-75 2,.0-6.0 0. 13-0. 17 4, 5-5.5 | Low.
95-100 95-100 75-85 35-55 2.0-6.0 0.11-0. 15 4. 5-5.5 | Low.
90-95 85~95 80-95 60-80 2.0-6.0 0. 11-0. 15 4, 5-5. 5 | Low.
95-100 95-100 90-100 80-95 0.6-2.0 0. 18-0. 23 5.6-7.3 | Low.
95-100 95-100 90-100 85-95 0.6-2.0 0. 15-0. 19 5.6-7.3 | Low.
95~-100 95-100 90-100 90-95 0.6-2.0 0. 18-0. 23 5. 6-7.3 | Low.
95-100 95-100 90-100 85-95 0.6-2.0 0. 17-0. 21 5,6-7.3 | Low.
95-100 95~-100 90-100 85-95 0.6-2.0 0. 15-0. 19 5.6-7.3 | Low.
95-100 95-100 90-100 80-90 0.6-2.0 0. 18-0. 23 4. 5-6.0 | Low.
95-100 95-100 95-100 85-95 0.6-2.0 0. 15-0. 19 4, 5-6.0 | Low.
95-100 95-100 90-100 70-90 0.6-2.0 0. 09-0. 12 4, 5-6.0 | Low.
95-100 95-100 90-100 75-95 0.6-2.0 0. 18-0. 23 5.6-7.3 | Low.
95-100 95-100 90-100 80-95 0.6-2.0 0. 18-0. 23 5.1-6.5 | Low.
95-100 95-100 95-100 90-100 6-2. 0. 15~0. 19 5.1-6.5 | Low.
95-100 90-100 85-100 80-95 0.6-2.0 0. 12-0. 16 5.1-6. 5 | Moderate.
95-100 95-100 95-100 80-90 0.6-2.0 0. 18-0. 23 4. 5-5.5 | Low.
95-100 95-100 95-100 80-95 0.6-2.0 0.15-0. 19 4. 5-56.5 | Low.
90-100 85-100 80-95 65-90 0.6-2.0 0. 13-0. 17 4, 5~5. 5 | Low.
95-100 90-100 85-100 70-95 0.6-2.0 0. 09-0. 13 4. 5-5.5 | Low.
95-100 95-100 90-100 80-95 0.6-2.0 0. 18-0. 23 4, 5-5.5 | Low.
95-100 95-100 90-100 85-95 0.2-0. 6 0.17-0, 21 4, 5-5.5 | Low.
95-100 95-100 90-100 85-95 <0. 08 0. 09-0. 12 4. 5-5.5 | Low.
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TABLE 5.—Estimated soil properties
Depth to— Depth Classification !
from
Soil series and surface
map symbols Seasonal | of repre-
Bedrock high sentative USDA texture Unified AASHO
water profile
table
B Ko | offe | 07 | susd ML A-4
Sadler: SaA, SaB__._ ... ..... — X ilt loam - ______________ -
adier 2 7-23 | Light silty clay loam._________ CL or ML A-4 or A-6
23-48 | Light silty clay loam (fragi- | CL A-4 or A-6
pan).
48-78 | Silty clay loam.________._.__ CL A-8
Steff:4 Sto_ oo 4-10 134-2 0-19 Silt loam oo ML A-4
19-38 | Siltloam ... __._____.. ML or CL A-4 or A-8
*Talbott: TaB, TaC, TaD, ThD3, 2-5 ® 0-6 Silt loam - ... __ ML or CL A-4 or A-6
TeD, TcF. 6-11 | Siltyeclay_._.._ . _________ CL or CH A-7
For Colbert part of TcD and 11-40  Clay. ... CH or MH A-T
TcF, see Colbert series. 40 | Limestone.
Wellston: WeB, WeC_.._._.___. 31%-6 ®) 0-12 | Siltloam ____.______________ ML A-4
12-41 | Silty clay loam_._ ... ._... CIi\’é[I(-iH' or A-6 or A-7
41 Sandstone.
Zanesville: ZaB, ZaC..__.____._. 3%-T%| 82-2% 028 | Siltloam___________________ ML or CL A-4
28-37 | Light )silty clay loam (fragi- | CL A-6
pan).
37-72 | Siltyelay_ . ... CI&IIIVIH' or A-7

1 All fragments larger than 3 inches in diameter are excluded from estimates. Soils that have fragments larger than 3 inches in diameter

are minor in this county.

2 The reaction shown is for those areas that have not been limed. The surface layer has a higher reaction where lime has been added
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Percentage of material less than 3 inches in
diameter passing sieve—

Available Shrink-swell
Permeability moisture Reaction 2 potential
No. 4 No. 10 No. 40 No. 200 capacity
(4.7 mm) (2.0 mm) (0.42 mm) (0.074 mm)
Inches per hour Inches per inch of sofl pH
100 95-100 90-100 80-95 0.6-2.0 0. 18-0. 4.5-5.5 | Low.
95-100 95-100 95-100 85-95 0.6-2.0 0. 15-0. 19 4. 5-5.5 | Low.
95-100 95-100 90-100 80-95 0. 06-0. 2 0. 09-0. 12 4. 5-5. 5 | Low.
95-100 95-100 90-100 80-95 0.2-0.6 0. 09-0. 12 4, 5-5.5 | Low.
95-100 95-100 90-100 70-90 0.6-2.0 0. 18-0. 23 4. 5-5.5 | Low.
95~-100 95-100 90-100 70-90 0.6-2.0 0. 18-0, 23 4.5-5.5 | Low.
95-100 95-100 90-100 80-95 0.6-2.0 0. 18-0. 23 5.1-6.0 | Low.
95-100 95-100 95-100 85-95 0.6-2.0 0. 12-0. 16 5.1-6. 0 | Moderate.
95-100 90-100 85-100 70-95 0.2-0.6 0.10-0. 14 5. 1-6. 0 | Moderate.
95-100 95-100 90-100 75-95 0.6-2. 0 0. 18-0. 23 4.5-5.5 | Low.
95-100 85-100 80-100 60-90 0.6-2.0 0. 15-0. 19 4.5-5.5 | Low.
95-100 95~-100 90-100 80-95 0.6-2.0 0. 18-0. 23 4. 5-5.5 | Low.
95-100 95~100 90-100 80-95 0. 06-0. 2 0. 09-0. 14 4, 5-5.5 | Low.
95-100 95~100 95-100 90-95 0.2-0. 6 0. 09-0. 14 4. 5-5. 5 | Moderate.

8 The depth to a water table has not been determined because the water table is normally below the surface of the bedrock.

4 Soils are subject to flooding.
8 Water table is perched above the fragipan.
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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 that may have

in the first
Suitability as a source of— Soil features affecting—
Soil series and map
symbols Ponds
Topsoil Road fill
Reservoir area Embankment
Allegheny: . . .
AlB, AIC_ oo ____ Fair: moderate clay Poor: A-6 or A-7 Texture of substratum Fair to good compac-
content. material. variable; seepage in tion characteristics.
places.
ASD e ool Poor: stoniness; slope...] Poor: A-6 or A-7 Texture of substratum Fair to good compac-
madterial. variable; seepage in tion characteristics.
places.
Baxter: BaC, BaD, Poor: cherty_..________ Poor: A-6 or A-7 Subject to excessive Fair to good compac-
BbC3. material; moderate seepage through very tion characteristics;
shrink-swell potential. cherty substratum or medium to high com-
through cavernous pressibility.
bedrock in areas of
karst topography.
Bonnie: Bo........... Poor: poorly drained.-__| poor: A—4 or A-8 Nearly level soils; sea- Some hazard of piping. . -
material ; poorly sonal high water table.
drained.
Clifty: Cfoceeecmeceann Poor: gravelly......._. Tair: A-2 or A-4 Very rapid permeability | Some hazard of piping- - -
material. in subsoil.
Colbert: CoC, CpC3..._| Poor: clayey below Poor: A-8 or A—7 ma- Hazard of excessive Very poor compaction
depth of 7 inches. terial; high shrink- seepage in plgwes. characteristics; large
swell potential; poor through crevices in boulders; limited
compaction charac- bedrock. availability in places;
teristies. high compressibility.
Crider: CrA,CrB, CrC.| Good. ... ___._____.. Poor: A-6 or A-7 ma- | Moderate permeability...| Medium to high com-
terial. pressibility.
Cuba: CUiacococaono- Good- .. Fair to poor: A-4 or Moderate permeabilit.y ? Hazard of piping and
A-8 material. nearly level; excessive sliding; high erod-
seepage in substratum. ibility.,
Cumberland: CvB, Fair: clayey below Poor: A-6 or A~7 ma- | Moderate permeability.-_| Fair to poor compaction
CvC, CwC3. depth of about 12 terial; moderate characteristics; high
inches. shrink-swell potential. compressibility.
Dunning: Duaeeceeoon-- Poor: clayey at depth | Poor: A~7 material; Nearly level; seasonal Medium to high com-
of about 12 inches; moderate shrink-swell high water table. pressibility; fair to
poorly drained. gotential; seasonal poor compaction char-
igh water table at acteristics.
depth of 0 to 6 inches.
Elk: EIA, EIB, EIC....| Fair: moderate clay Fair: A-4 material. ____ Moderate permesbility_-.| Material above depth of
content. 48 inches has medium
to low shear strength.
Epley: EpB, EpC....- Fair: moderate clay Poor: A-6 or A~7 ma- | Features generally fa- Material below depth of
content. terial. vorable. 24 inches has poor
workability and fair
stability.
Fredonia: FeCoweewoo.o Poor: clayey and rocky.| Poor: A-7 material; Hazard of excessive Very rocky; limited

rock outerops; bedrock
at depth of 18 to 42
inches.

seepage due to creviced
rock at depth of 18 to
42 inches.

availability; poor suit-
ability; fair compac-
tion characteristics.
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different properties and limitations. For this reason it is necessary to follow carefully the instructions for referring to other series that appear

column]

Soil features affecting—Continued

Slow permeability below depth
of 2}% to 3 feet; seasonal high
water table at depth of 0 to
% foot; hazard of flooding.

Notneeded-- ... ____.___.

Very slow permeability._....._._

Not neededeao oo oo

Not needed.._ .. oo

Notneeded—-.. o comooemo .

Slow permeability; seasonal
high water table at depth of
0 to 6 inches; hazard of
flooding.

Not needed.. .. oo .

Slow permeability below depth
of 24 inches,

Not needed- oo oo couaaa_-.

ate to rapid runoff; well
drained.

Slow permeability; slow runoff;
poorly drained.

Moderately rapid permeability;
slow runoff; well drained.

Very slow permeability; slow to
medium runoff; moderately
well drained.

Moderate permeability ; medium
runoff; well drained.

Moderate permeability; slow to
medium runoff; well drained.

Moderate permeability ; medium
runoff; well drained.

Slow permeability; slow to very
slow runoff; very poorly
drained.

Moderate permeability ; medium
runoff; well drained.

Slow permeability; slow or me-
dium runoff; moderately well
drained.

Moderately slow permeability;
rapid runoff; well drained.

and difficult to work.,

Notneeded_ oo cceeeeee

Notneeded. - - v oo

Some areas where bedrock is at
depth of 24 to 36 inches have
rock outcrops; clayey subsoil;
very slow permeability in
subsoil.

Features generally favorable____

Not needed. _ - - oo ocemoeao -

Clayey subsoil; difficult to work .

Not needed- .- _ oo

Features generally favorable____

Clayey subsoil; difficult to work;
slow permeability below depth
of about 24 inches.

Bedrock at depth of 18 to 42
inches; rock outcrops; slow
permeability; clayey.

Drainage for crops and Irrigation Terraces and Grassed
pasture diversions waterways
Not needed.. .. _...___. Moderate permeability; well | Stony in some places_ - -caoo_.. Stony in some places.
drained.
Not needed_ .- _____....__. Moderate permeability; well | Slopes of more than 12 percent; | Slopes of more than 12 percent;
drained. stoniness. stoniness.
Not needed.- ... __..___. Moderate permeability; moder- | Soil is cherty; subsoil is clayey | Some slopes of more than 12

percent; clayey subsoil; high
chert content.

Poorly drained; seasonal high
water table; soils on bottom
lands.

Gravelly,

Poor workability; rock outerop
in places; clayey; high erod-
ibility.

Features generally favorable.

Features generally favorable.

Clayey subsoil.

Clayey; poorly drained.

Features generally favorable.

Clayey subsoil; seepy in places.

Bedrock at depth of 18 to 42
inches; rock outcrops; clayey
subsoil.
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TABLE 6.—Interpretations of engineering

Soil series and map
symbols

Suitability as a source of—

Soil features affecting—

Topsoil

Road fill

Ponds

Reservoir area

Embankment

Frondorf: FrC, FrD,
FsF.

Gullied land: Gu.

All characteristics
variable; requires
onsite investiga-
tion.

Hartsells: HaC._...__..
Johnsburg: Jo._..__.__

Karnak: Ka..._.___.__

Lawrence: Lla.._.__.__

Lindside: Ld_._____...
Linker: LnB, LnC._._.
Melvin: Me....._._...
Newark: Ne__...__...

Nicholson: NhA, NhB,
NhC,

Nolin: No.oooaeoo_.__

Poor: coarse fragments;
slope.
Fair: coarse fragments;

moderate clay content.

Poor: revegetation of
borrow area is
difficult.

Poor: clayey; poorly
drained.

Poor: revegetation of
borrow area is
difficult.

Fair: moderate clay
content; bedrock at;
depth of 24 to 48
inches.

Poor: poorly drained. . .

Fair: moderate clay
content.

Fair: A-4 material;
bedrock at depth of 18
to 42 inches,

Fair to poor: A-4,
A-6, or A-7 material;
bedrock at depth of
18 to 42 inches.

Fair to poor: A-4or
A-8 material; some-
what poorly drained.

Poor: A-7 material;
high shrink-swell
potential; poorly
drained.

Poor: A-6 or A-7
material; somewhat
poorly drained.

Fair to poor: A-4 or
A-B material;
moderately well
drained.

Fair to poor: A-4or
A-6 material; bedrock
at depth of 24 to 48
inches.

Poor: A-4 or A-8
material; poorly
drained.

Fair to poor: A-4or
A-6 material; some-
what poorly drained.

Fair to poor: A-4 or
A-6 material;
moderately well
drained.

Fair to poor: A-4 or
A-6 material.

Moderate permeability;
fractured rock with
seepage potential at
depth of 18 to 42
inches.

Moderately rapid per-
meability; fractured
rock at depth of 18 to
42 inches.

Nearly level; limited to
dug ponds; seasonal
high water table,

Nearly level; seasonal
high water table.

Nearly level; limited to
dug ponds; seasonal
high water table.

Moderate permeability;
nearly level.

Moderately rapid
permeability.

Moderate permeability;
nearly level; subject
to excessive seepage
in substratum.

Subject to excessive
seepage in substratum;
nearly level; seasonal
high water table.

Features generally
favorable.

Hazard of excessive
seepage in many
places due to highly
permeable substratum;
nearly level.

Bedrock at depth of 18
to 42 inches; stoniness
in some areas.

Bedrock at depth of 18
to 42 inches; hazard
of piping.

Medium to low shear
strength; some hazard
of piping.

Poor workability and
stability; high shrink-
swell potential;
medium to high
compressibility.

Medium to low shear
strength; medium
compressibility.

Hazard of piping;
medium to low shear
strength; fair com-
paction characteristics.

Bedrock at depth of 24
to 48 inches; medium
to low shear strength.

Some hazard of piping;
medium to low shear
strength; fair compac-
tion characteristics.

Some hazard of piping;
medium to low shear
strength; fair compac-
tion characteristics.

Medium to low shear
strength; fair compac-
tion characteristics.

Hazard of piping; me-
dium to low shear
strength; fair compac-
tion characteristics.
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Soil features affecting—Continued

Drainage for crops and
pasture

Irrigation

Terraces and
diversions

Grassed
waterways

Not needed-. oo -

Notneeded- oo __.

Very slow permeability; fragi-
Pan at depth of 18 to 24
nches; perched water table
at depth of 6 to 18 inches.

Slow permeability; seasonal
high water table at depth of
0 to 6 inches; hazard of
flooding.

Slow permeability in fragipan
at depth of 18 to 30 inches;
perched water table at depth
of 6 to 18 inches.

Moderate permeagbility; sea-
sonal high water table at
depth of 18 to 36 inches;
hazard of flooding.

Notneeded- .. oo

Moderate permeability; sea-
sonal high water table at
depth of 0 to 6 inches; hazard
of flooding.

Moderate permeability; sea-

sonal high water table at

depth of 8 to 18 inches;
hazard of flooding.

Slow permesbility in fragipan
at depth of 18 to 30 inches;
perched water table at depth
of about 18 to 30 inches.

Not needed._ oo

Moderate permeability ; medium
to very rapid runoff; well
drained.

Moderately rapid permeability;
medium runoff; well drained.

Very slow permeability; slow or
very slow. runoff; somewhat
poorly drained.

Slow permeability; slow runoff;
well drained.

Slow permenbility; slow runoff;
somewhat poorly drained.

Moderate permeability ; medium
runoff; moderately _well
drained.

Moderately rapid permeability;
moderate to rapid runoff; well
drained.

Moderate permeability; slow
runoff; poorly drained.
Moderate permeability; very

slow runoff; somewhat poorly
drained.

Moderate permeability above
fragipan; slow permeability in
fragipan; medium runoff;
moderately well drained.

Moderate permeability; slow

runoff; well drained.

Some slopes of more than 12
percent; stoniness in places.

Bedrock at depth of 18 to 42
inches.

Notneeded - e evcmeeeeeee e

Notneeded. - ccmccmccceccaan

Not needed. - oo ceceecceeee oo

Not neededa oo comceemceea

Bedrock at depth of 24 to 48
inches; moderately rapid per-
meability.

Not needed- .o ccecuocmcca-o.

Not needed. - - ccceccecaeee

Slow permeability in fragipan at

depth of 18 to 30 inches.

Notneeded .- - cccccecceaecaa

Some slopes of more than 12
percent; stoniness in places;
bedrock at depth of 18 to 42
inches.

Bedrock at depth of 18 to 42
inches.

age may occur- from side
opes; somewhat poorly
drained.

See
8

Seasonal high water table; poorly
drained.

Seasonal high water table; seep-
age from side slopes.

Features generally favorable,

Bedrock at depth of 24 to 48
inches,

Seasonal high water table; poorly
drained.

Seasonal high water table; some-
what poorly drained.

Seepage from side slopes.

Features generally favorable.
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TABLE 6.—Interpretations of engineering

Suitability as a source of—

Soil features affecting—

Soil series and map
symbols Ponds
Topsoil Road fill
Reservoir area Embankment

Pembroke: PeA, PeB, | Fair: moderate clay Poor: A-6 or A~7 ma- Moderate permeability; Medium to low shear
PeC, PfC3. content. terial; moderate underlain by cavern- strength; medium to

shrink-swell potential. ous limestone. high compressibility.

Pickwick: PkB, PkC, Fair: moderate clay Poor: A-8 or A-7 ma- Moderate permeability.__.| Medium to low shear
PIC3. content. terial. strength; medium to

high compressibility.

Robertsville: Ro....._. Poor: poorly drained..._| Poor: A-4 or A-8 ma- Nearly level; limited to Hazard of piping; me-
terial; poorly drained. du%ponds; seasonal dium to low shear

high water table. strength; fair compac-
tion characteristics.

*Rock outerop: Rx....

Poorly suited to all
uses; for Fredonia
part, see Fredonia
series; for Col-
bert part, see
Colbert series.

Sadler: SaA, SaB.____. Fair: moderate clay Fair to poor: A-~4 or Features generally Medium to low shear
content. A-6 material; moder- favorable. strength; medium

ately well drained. compressibility.

Steff: Stoeoecoeooaoo-. Good - e Fair to poor: A-4 or Moderate permeability; Hazard of piping; fair to
A-6 material; moder- subject to seepage in poor compaction char-
ately well drained. substratum; nearly acteristics.

level; seasonal high
water table,

*Talbott: TaB, TaC, Poor: clayey below Poor: A-7 material; Limestone bedrock at Bedrock at depth of 24
TaD, TbD3, TeD, depth of 6 inches. moderate shrink-swell depth of 24 to 60 to 60 inches; high com-
TcF. potential. inches may allow pressibility; fair to

For Colbert part of seepage. poor compaction char-
TcD and TcF, see acteristics; good core
Colbert series. material.

Wellston: WeB, WeC..| Fair: moderate clay Poor: A-6 or A-7 Moderate permeability.._| Medium to low shear
content, material. strength; medium

compressibility; fair
compaction char-
acteristics.

Zanesville: ZaB, ZaC_..] Fair: moderate clay Poor: A-6 or A-7 Features generally Medium to low shear
content; moderate material. favorable. strength; medium
shrink-swell potential. compressibility; fair

compaction char-
acteristics.
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Soil features affecting—Continued

Very slow permeability in
fragipan at depth of 18 to 36
inches; perched water table
at depth of 0 to 6 inches.

Slow permeability in fragipan
at depth of 18 to 30 inches;
perched water table at depth
of 18 to 24 inches.

Moderate permeability; sea-
sonal high water table at
depth of 18 to 24 inches;
hazard of flooding.

Notneeded._ . oo vccceeeeaen

Not needed.. e

Slow permeability in fragipan
below depth of 24 to 30
inches.

runoff; well drained.

Moderate permeability above
fragipan; very slow permea-
bility in fragipan; slow runoff;
poorly drained.

Moderate permeability above
fragipan; slow permeability in
fragipan; slow to medium run-
off; moderately well drained.

Moderate permeability; slow
runoff; moderately  well
drained.

Moderately slow permeability;
moderate to rapid runoff; well
drained.

Moderate permesability; me-
dium runoff; well drained.

Moderate permeability above
fragipan; slow permeability
in fragipan; medium runoff;
well drained to moderately
well drained.

Nofa needed. oo ooooooao.

Slow permeability in fragipan at
depth of 18 to 30 inches;
nearly level slopes in.places.

Not needed. - - o ccoccceeee oo

Bedrock at depth of 24 to 60
inches; clayey; high erodibil-
ity; moderately slow permea-
bility; some slopes of more
than 12 percent.

Features generally favorable_.__

Slow permeability in fragipan
at depth of about 24 to 30
inches.

Drainage for crops and Irrigation Terraces and Grassed
pasture diversions waterways
Not needed.. oo . Moderate permeability ; medium | Features generally favorable_._.| Features generally favorable.
runoff; well drained.
Not needed._ . .cocmcmaamoan Moderate permeability ; medium | Features generally favorable_...| Features generally favorable.

Poorly drained; seasonal high
water table; seepy in places.

Fragipan and seasonal high water
table at depth of 18 to 30
inches; seepage from side
slopes.

Features generally favorable.

Bedrock at depth of 24 to 60
inches; clayey subsoil; some
slopes of more than 12 percent.

Features generally favorable.

Some seepage from side slopes.
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TABLE 7.—Engineering
[Tests made by Kentucky Department of Highways Research Laboratory, Lexington, in cooperation with the Bureau of

Moisture-density data !

Depth
Soil name and location of sample Parent material from Maximum [ Optimum
surface moisture
density
Baxter cherty silt loam: Inches Lbfeu ft Percent
North side of State Highway 102, about 1 mile east of Keysburg; approxi- | Cherty limestone..__ 0-9 109
mately 10 miles southwest of Russellville. (Modal) 23-32 103 22
48-75 103 22
Colbert silt loam:
50 feet southeast of gravel road, 0.75 mile southwest of intersection with Argillaceous lime- 16-27 91 25
U.8. Highway 431, 2.5 miles northwest of Lewisburg. (Modal) stone. 27-39 95 24
Crider silt loam:
50 feet southwest of State Highway 1039, about 1.1 miles southeast of | Loess over limestone 12-30 110 16
intersection with U.8. Highway 68. (Mocial) residuum. 44-76 108 19
Cumberland silt loam:
Along State Highway 765, about 2.2 miles south of intersection with | Limestone. .. ... __ 17-44 90 31
State Highway 664. (Modal) 44-57 95 28
Elk silt loam:
Southeast side of U.S Highway 79 on the west side of Dry Fork Creek | Alluvium from 13-20 115 14
about 5.1 miles southwest of Russellviile. (Modal) limestone. 27-48 116 14
Pembroke silt loam:
450 yards west of farmhouse at end of private road, 1 mile northwest of | Limestone. ... .__. 0-9 109 15
State Highway 663. Entrance to private road is about 2 miles northeast 15-27 109 18
of intersection of State Highways 100 and 663, about 4 miles northeast of 41-84 100 21
Corinth. (Modal)
Pickwick silt loam:
West side of State Highway 431, 4.5 miles south of Russellville. ___._.____ Limestone with 17-33 112 16
loess mantle. 58-98 107 19
Sadler silt loam:
75 feet northeast of State Highway 103, 0.1 mile northwes" of intersection | Sandstone.______._. 7-19 103 15
with State Highway 1038, about 5.5 miles northwest of Auburn. 23-38 110 16
48-78 109 17
Talbott silt loam:
75 feet west of a gravel road, 0.2 mile north of intersection with U.S. High- | Limestone.___.. ..._ 11-26 97 21
way 68, which is 1 mile west of Auburn. 26-37 86 32
Wellston silt loam: .
150 feet west of farmhouse on private road, 0.3 mile west of State Highway | Sandstone_.__._.__. 0-12 110 13
675. Entrance is 2.7 miles north of intersection of State Highways 103 and 27-38 98. 25
675, about 4 miles north of Auburn.

! Based on AASHO Designation: T 99-57 (2).
? Mechanical analysis according to AASHOQ Designation:

obtained by the soil survey procedure of the Soil Conservation Service (SCS), In the AASHO procedure, th
hydrometer method, and the various grain-size fractions are calculated on the basis of all the material, in

T 88-57 (2). Results by this procedure may differ somewhat from results
e fine material is analyzed by the
cluding that coarser than 2 milli-

meters in diameter. In the SCS soil survey procedure, the fine material is analyzed by the pipette method, and the material coarser than 2
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test data
Public Roads, in accordance with standard procedures of the American Association of State Highway Officials (AASHO)]
Mechanical analysis 3 Classification
Percentage passing sieve— Percentage smaller than— Liquid Plasticity
limit index
AASHO Unified
No. 4 | No. 10 | No. 40 | No. 60 | No. 200 0.05 { 0.02 | 0.005 | 0.002
34 in 4.7 2.0 (0.42 0.25 (0074 | mm | mm | mm | mm
mm) mmj) mm) mm) mm)
Percent
100 92 89 86 85 82 74 56 28 20 34 12 | A-6(9) CL-ML
100 70 69 67 66 63 60 52 38 32 57 37 | A-7-6(21) CH
893 93 87 84 81 77 72 69 56 49 69 45 | A-7-6(36) CH
________ 100 97 97 97 95 91 83 63 55 76 35 A—-7—5(43§ MH
100 90 76 74 74 74 65 56 44 34 71 35 | A-7-5(29 MH-CH
________ 100 94 94 93 82 79 74 36 26 38 19 | A-6(15) CL
—mmmm 100 98 97 96 78 72 64 42 35 47 29 | A-7-6(22) CL
100 81 78 78 78 77 74 71 61 87 60 11 | A-7-5(13) MH
100 85 85 85 85 83 80 73 59 54 59 20 | A-7-5(21) MH
................ 100 99 98 89 82 60 30 22 29 10 | A-4(8) CL
................ 100 99 97 82 78 60 20 16 23 4| A-4(1) CL-ML
........................ 100 99 95 86 60 25 16 29 7 | A-4(6) CL-ML
_______ S TR 100 99 99 96 92 72 38 31 43 18 A—7—6§20) CL-ML
________ 100 91 91 90 83 80 71 45 38 50 19 | A-7-5(18) | ML or
MH
________ 100 99 99 98 82 76 63 34 29 37 14 | A-6(11) CL-ML
________ 100 97 96 95 72 66 59 42 39 45 12 | A-7-5(9) ML
........ 100 99 98 97 93 88 68 29 20 32 10 | A-4(9) .CL-ML
........ 100 94 92 92 85 77 56 27 16 31 10 | A-4(8) CL
100 97 96 95 94 86 76 56 29 24 33 12 | A-6(10) CL
100 97 92 90 89 72 68 61 49 45 57 30 A—7—6€22) CH
................ 100 99 98 91 81 72 66 62 94 43 | A-7-5(51) | MH
________ 100 99 99 98 80 76 56 15 9 + NP + NP | A-4(0) ML
100 98 88 87 87 62 57 51 46 42 59 30 | A-7-6(17) | CH-MH

millimeters in diameter is excluded from calculations of grain-size fractions. The mechanical analysis data used in this table are not suitable
for naming textural classes for soils,

8 94 percent passed the 1-inch sieve; 94 percent passed the %-inch sieve.

¢ NP=Nonplastic.
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Use of the Soils for Town and
Country Planning

The soils are a very important consideration in plan-
ning most town and country construction. The interpre-
tations in this section of the survey point out soil-related
limitations and hazards that can be expected with these
kinds of uses. The most severe limitations listed can be
overcome if the cost involved can be justified. The infor-
mation in this section is not intended to eliminate the
need for onsite investigations for specific uses, but it can
serve as a guide for screening sites and for planning more
detailed investigations.

Table 8 shows the estimated most severe degree of
limitation and the kinds of limitations for 11 different
uses of the soils. Limitations are slight if they are minor
and are easy to overcome. They are moderate if careful
planning, design, and management are required to over-
come them. Cost of corrective measures is an important
consideration. Limitations are severe if they are very dif-
ficult to overcome or if the cost of corrective measures
is too high to justify the use.

The kinds of limitations, expressed in terms of soil
characteristics or properties, are shown only for the mod-
erate and severe ratings. Some of the kinds of limitations
are expressed in terms that may not be found in a stand-
ard dictionary or that have special meaning. These are
defined in the Glossary at the back of this survey.

Specific soil characteristics vary in importance in rat-
ing the soils for different uses. The ratings in table 8
are explained in the paragraphs that follow.

Ratings for septic tank filter fields are based on soil
permeability, depth to seasonal high water table, depth
to bedrock, surface rockiness and stoniness, slope, and
flooding hazard. Pollution hazard to a water supply
source was not considered in making the ratings, because
on(siite investigation is needed to determine pollution haz-
ards.

Sewage lagoons are shallow ponds that are used for
disposal of sewage by oxidation. Ratings of soils for this
use are based on permeability (basin floor), slope, depth
to bedrock, quantity of coarse fragments less than 10
inches in diameter, surface stoniness, kind of soil mate-
rial at site, flooding hazard, and organic-matter content.

Building locations considered are for dwellings and
service buildings of three stories or less that have base-
ments. The ratings of soils for this use are based on
depth to seasonal high water table, depth to bedrock, slope,
surface rockiness and stoniness, flooding hazard, and
shrink-swell potential. Slope is more restrictive for sub-
division locations than for other building sites.

The soils are rated for shallow excavations that extend
to a depth of 5 or 6 feet. This rating can be used as a
guide in determining sites for cemeteries and under-
ground utility lines, such as sewers, pipelines, and cables.
The limitations are based on properties that affect the
ease of digging and backfilling. These are natural drain-
age (wetness), slope, depth to bedrock, dominant texture
to a depth of 5 feet, rockiness, stoniness, and flooding
hazard.

Campsites, tents and small trailers, are areas of inten-
sive use. Ratings for this use are based on depth to bed-
rock, permeability, depth to seasonal high water table,
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surface rockiness and stoniness, texture of the surface
layer, and flooding hazard. Slope is more restrictive for
trailer parks than for tent areas.

Soil ratings for local roads and streets are based on
soil properties that affect the design and construction
of streets and roads, exclusive of highways. Properties
considered are depth to seasonal high water table, depth
to bedrock, slope, flooding hazard, rockiness, stoniness,
and traffic-supporting capacity. Traffic-supporting capa-
city is an indication of the ability of the subgrade to
support loads. It is based on the Unified classification of
the soils.

Athletic' fields require intensive use of the soils for
sports, such as baseball, football, and volleyball, that nor-
mally require the finished area to be nearly level and
able to support heavy foot traffic. Soil ratings are based
on depth to seasonal high water table, permeability, slope,
depth to bedrock, surface rockiness and stoniness, surface
texture, and flooding hazard,

Play and picnic areas are subject to less intensive use
than athletic fields. Soil ratings for this use are based
on depth to seasonal high water table, slope, depth to
bedrock, surface stoniness and rockiness, texture of the
surface layer, and flooding hazard. These factors are less
restrictive for play areas and picnic areas than for ath-
letic fields.

In rating soils for lawns and landscaping, it is as-
sumed that soil material at the site will be used. No im-
portation of fill or topsoil is considered in the ratings.
They are based on depth to seasonal high water table,
slope, depth to bedrock, surface stoniness and rockiness,
texture of the surface layer, and flooding hazard.

Ratings of the soils for sanitary landfill apply to their
suitability for use as disposal areas for trash and garbage.
It is assumed that the operation will be by the trench
method. No importation of fill or cover material is con-
sidered in the ratings. They are based on depth to sea-
sonal high water table, permeability, slope, depth to bed-
rock, surface rockiness and stoniness, texture of the sur-
face layer, and flooding hazard.

The ratings of soils for paths and trails are for non-
intensive uses, such as cross-country hiking and bridle
paths. It is assumed that the areas will be used as they
occur in nature. The ratings are based on wetness, slope,
surface rockiness and stoniness, texture of the surface
layer, and flooding hazard.

Formation and Classification
of the Soils

This section describes the factors of soil formation and
their relation to the soils of Logan County. It also briefly
explains the system of classification and shows the place-
ment of the soil series in the higher categories of that
classification.

Formation of Soils

The characteristics of the soil at any given place de-
pend on the climate, the physical and chemical composi-
tion of parent material, the relief, the plant and animal
life, and time. Soil is formed by the interaction of these
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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 characteristics, and in
other areas another factor may dominate. Climate and
plant and animal life are not likely to vary much over
an area the size of this county, but there may be many
local differences in relief and parent material.

Since the interrelationships among the five factors are
complex, the effect of any one factor is hard to deter-
mine. Some of the ways in which each of these factors
has influenced soil formation in Logan County are de-
scribed in the paragraphs that follow.

Climate

Climate affects the physical, chemical, and biological
relationships in the so1l. It influences the kind and num-
ber of plants and animals, the weathering of rocks and
minerals, the erosion, and the rate of soil formation.

The soils of Logan County formed in a_ temperate,
moist climate. Since the soils were moist and subject to
leaching during formation, many of the soluble bases
have been largely leached out of the solum, and clay
minerals have moved from the surface layer into the
sitbsoil. As a result, many of the soils are acid and have
a relatively high content of clay in the subsoil. Among
such soils are Wellston and Crider soils. Climate has been
a relatively uniform factor within the county; it accounts
for only slight differences among the soils,

Parent material

Parent material is the unconsolidated mass from which
a soil formed. The soils in Logan County formed mostly
in thin loess, material weathered from rocks in place, and
alluvium washed from these kinds of soils and deposited
along streams. Most of the surface rock formations are
siltstone, sandstone, shale, and limestone. Most gently
sloping and sloping soils in Logan County have 2 to 4
feet of loess, or windblown silty material, over the resi-
dual parent material. Wellston and Crider soils are ex-
amples,

The chemical composition, mineral content, and texture
of the soils in the county have been influenced greatly
by the kind of parent material in which the soils formed.

or example, Frondorf soils formed in material weather-
ed mostly from sandstone and are coarser textured than
Colbert soils, which formed in material weathered mostly
from argillaceous limestone, Cuba and other alluvial soils
have the same general composition as the surrounding
soils on uplands from which their parent material was
derived.

Relief

_The relief in Logan County is varied. The maximum
(.hﬂ'erence in elevation between the valleys and the ad-
jacent hilltops generally is about 300 feet, but in a few
places it is about 500 feet. Slopes range from nearly
level to steep.

. Most of the county consists of gently sloping to slop-
Ing soils on narrow to moderately broad ridgetops and
strongly sloping to steep soils on sides of ridges. Little
soil material is lost from the ridgetops through erosion,
because much of the rain enters the soils and percolates
downward through the solum. As a result, most soils on

ridgetops are deep over bedrock and have well-defined
horizons. Examples are the Zanesville and Sadler soils,
which have a fragipan, and the Wellston soils, which do
not.

Steep soils on sides of ridges are more likely to be
shallow, because much of the rain runs off instead of
percolating through the soil. As a result, erosion has
been rapid and leaching has been minimal. These soils
generally have more weakly defined horizons and are
shallower than soils on bottom lands. Examples are the
Frondorf and Talbott soils.

Relief modifies the effects of climate, although tem-
perature and rainfall are about the same throughout the
county.

Plant and animal life

The vegetation that grows during the period of soil
formation influences the kind of soil that is formed. The
rfmtive vegetation of Logan County was mostly hardwood

orest.

Soils that formed under forest and were undisturbed
during formation have a thin, dark-colored surface layer
and leached, lighter colored subsurface layers. Examples
are the Wellston, Zanesville, and Crider soils. Soils that
formed under grass normally have a thicker surface layer
and contain more organic matter than soils that formed
under forest. Dunning soils, which are inextensive in
Logan County, probably formed under grass, cane, or
both.

The organisms that live in the soil serve an important
function in soil formation by breaking down plant and
animal residues. When these residues are broken down,
minerals are released, and humus, which aids in the for-
mation of soil structure, is formed.

Man also has had some influence in the formation of
soils. He influences future soil development by such prac-
tices as cultivation, irrigation, drainage, introduction of
new plants, and removal of part of the original surface
layer.

Time

The effects of the active factors of soil formation—
climate and living organisms—depend largely on the
length of time the processes of soil formation have been
in progress. Because of the influence of parent material
and relief, this may be difficult to determine. If the in-
fluence of the active factors has been fairly uniform, the
relative age of a soil can be determined by the degree of
development of its genetic horizons. Soils that show lit-
tle or no evidence of horizon development are considered
to be young soils; those that have well-differentiated
horizons are considered to be mature.

Nolin and Lindside soils, which formed in alluvium
recently deposited on flood plains, are examples of young
soils. Nearly level to sloping Zanesville and Sadler soils
formed in 2 to 4 feet of loess and the underlying resi-
duum on uplands. They have well-differentiated horizons
and are examples of mature soils.

Classification of the Soils

Soils are classified so that we can more easily remember
their significant characteristics. Classification enables us
to assemble knowledge about the soils, to see their re-
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TaBLE 8.— Limitations of the soils

Soils

Estimated degree and kind of limitations for—

Septic tank
absorption fields

Sewage lagoons

Sites for buildings
with basements

Shallow excavations

Campsites (tents
and small trailers)

Allegheny loam, 2
to 6 percent
slopes.

Allegheny loam, 6
to 12 percent
slopes.

Allegheny stony
loam, 12 to 20
percent slopes.

Baxter cherty silt
loam, 6 to 12
percent slopes.

Baxter cherty silt
loam, 12 to 20
percent slopes.

Baxter cherty silty
clay loam, 6 to
12 percent slopes,
severely eroded.

Bonnie silt loam.._.

Clifty gravelly silt
loam.

Colbert silt loam,
6 to 12 percent
slopes.

Colbert silty clay,
6 to 12 percent
slopes, severely
eroded.

Crider silt loam, 0
to 2 percent
slopes.

Crider silt loam,
2 to 6 percent
slopes.

Crider silt loam,
6 to 12 percent
slopes.

Cuba silt loam._....

Cumberland silt
loam, 2to 6
percent slopes.

Cumberland silt
loam, 6 to 12
percent slopes.

Moderate: depth
to bedrock; slope.

Severe: slope.._...

Moderate: slope_-__

Severe: slope...._..

Moderate: slope___.

Severe: :low per-
meability; sea-
sonal high water
table; flooding.

Severe: flooding....
Severe: very slow
permeability.
Severe: very slow
permeability.
Slight . _____.____
Slight___ ...
Moderate: slope..._
Severe: flooding.- ..
Slight__ ... _____._.
Moderate: slope....

See footnote at end of table,

Moderate: moder-
ate permeability;
slope.

Severe: slope.____.
Severe: slope......
Severe: slope..__.._.
Severe: slope-__.._._
Severe: slope...._.
Severe: flooding....
Severe: moderately

rapid permeabil-
ity; flooding.

Severe: slope..._..
Severe: slope......
Moderate: moder-

ate permeability.

Moderate: moder-
ate permeability;
slope.

Severe: slope......

Severe: flooding...-

Moderate: moder-
ate permeability;
slope.

Severe: slope._....

Stight_.______..___.
Moderate: slope._..
Severe: slope......
Moderate: moder-

ate shrink-swell
potential; slope.

Severe: slope....__

Moderate: moder-
ate shrink-swell
potential; slope,

Severe: seasonal
high water table;
flooding.

Severe: flooding....

Severe: high
shrink-swell
potential.

Severe: high
shrink-swell
potential,

Moderate: slope.___

Severe: flooding.. ..

Moderate: moder-
ate shrink-swell
potential.

Moderate: moder-
ate shrink-swell

potential; slope.

Moderate: clay
loam texture.

Moderate: clay
loam texture;
slope.

Severe: slope..__..

Severe: cherty
clay texture.

Severe: cherty
clay texture;
slope.

Severe: cherty
clay texture.

Severe: poorly
drained; flooding.

Severe: flooding...-.
Severe: clay
texture.

Severe: clay
texture.

Slighte e e ceeeeeee e
Slight- e cmeec e
Moderate: slope....
Severe: flooding....
Severe: clay
texture.

Severe: clay
texture.

‘Moderate:

Moderate: slope...
Severe:

slope__..__

Moderate: slope;
cherty.

Severe: slope;
cherty.
Moderate: slope;

cherty; silty clay
loam surface
layer.

Severe: seasonal
high water table;
flooding.

Severe: flooding....
Moderate: slope.-__
Severe: silty clay
surface layer;
slope.
Slight__ . __.._.__
Slighteeccrecmecnene
Moderate: slope..-_
Moderate: no flood-

ing during season
of use.

slope...--
1]
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Estimated degree and kind of limitations for—Continued

high water table;
flooding.

Severe: flooding...
Severe: high
shrink-swell

potential; poor
traffic-supporting
capacity.

Severe: high
shrink-swell
potential; poor
traffic-supporting
capacity.

Moderate: poor
traffic-supporting
capacity.

Moderate: poor
traffic-supporting
capacity.

Moderate: slope;
poor traffic-
supporting
capacity.

Severe: flooding-.--

Severe: poor
traflic-supporting
capacity.

Severe: poor
traffic-supporting
capacity.

high water table;
flooding.

Severe: flooding..-.

Severe: slope; very
slow permeability.

Severe: slope; clay
texture; very slow
permeability.

Slight. oo cmeeaamaas

Moderate: slope....

Severe: slope......

Severe: flooding--.-

Moderate: slope_.__

Severe: slope......

high water table;
flooding.

Moderate: flood-
ing; coarse
fragments.

Moderate: slope....

Severe: silty clay
surface layer;
slope.

Slighte-ccocoooaooa-

Slighte-cmccccaeoaa-

Moderate: slope..--

Moderate: flooding.-

Slight oo cemmeaaaan

Moderate: slope...-

high water table;
flooding.

Severe: flooding-- --
Moderate: slope...-
Severe: slope;

severe erosion.

Slight o w cccceeeeaans
[5117:411 .
Moderate: slope....
Moderate: flooding.
Slighto o ooooaeaas
Moderate: slope..-.

high water table;
flooding.

Severe: flooding..-.

Severe: depth to
bedrock; clay
texture.

Moderate: depth
to bedrock; clay
texture.

Severe: flooding.---

Severe: clay
texture.

Severe: clay
texture.

Local roads and Athletic fields Play and picnie Lawns and Sanitary landfills ! Paths and trails
streets areas landscaping (trench method)
Moderate: poor Moderate: slope_...| Slight . coooonoooo Slightoeococaeoaana- Moderate: clay Slight.
traffic-supporting loam texture.
capacity.
Moderate: slope; Severe: slope...--.. Moderate: slope__..| Moderate: slope....| Moderate: clay Slight.
poor traffic-sup- loam texture.
porting capacity.
Severe: slope; poor | Severe: slope-____. Severe: slope; Severe: slope....-- Severe: depth to Moderate: slope.
traffic-supporting stoniness. bedrock; slope.
capacity.
Moderate: slope; Severe: slope_..._. Moderate: slope; Moderate: slope..--| Severe: clay Slight.
poor traffic-sup- coarse fragments. texture.
porting capacity.
Severe: slope...... Severe: slope-.--.. Severe: slope; Severe: slope....-. Severe: clay Moderate: slope.
coarse fragments. texture.
Moderate: slope; Severe: slope..---.. Moderate: slope; Severe: slope; Severe: clay Slight.
poor traffic-sup- coarse fragments; severe erosion. texture.
porting capacity. silty clay loam
texture.
Severe: seasonal Severe: seasonal Severe: seasonal Severe: seasonal Severe: seasonal Severe: seasonal

high water table;
flooding.
Slight.

Slight.

Severe: silty clay
surface layer.

Slight.

Slight.

Slight.

Slight.

Slight.

Slight.
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TaBLE 8.—Limitations of the soils

Soils

Estimated degree and kind of limitations for—

Septic tank

Sewage lagoons

Sites for buildings

Shallow excavations

Campsites (tents

absorption fields with basements and small trailers)
Cumberland silty Moderate: slope....| Severe: slope...... Moderate: moder- | Severe: clay tex- Moderate: slope;
clay loam, 6 to ate shrink-swell ture. silty clay loam
12 percent potential; slope. surface layer.
slopes, severely
eroded.
Dunning silty Severe: slow per- Severe: flooding....| Severe: seasonal Severe very poor- | Severe: seasonal
clay loam. meability; sea- high water table; ﬂy drained; high water table;
sonal high water flooding. ooding. flooding.
table; flooding.
Elk silt loam, 0 to | Slight___.__........ Moderate: moder- | Slight..____.._._... Slight.... ... ...__ Slight._ . coccoo..o
2 percent ate permeability.
slopes.
Elk silt loam, 2to | Slight.._.___.._____ Moderate: moder- | Slight..........._.. Slight_. .. ___.._. Slight. e cccoea oo
6 percent slopes. ate permeability;
slope.
Elllczsilt loaxzx, 6 to | Moderate: slope_._..| Severe: slope....... Moderate: slope....| Moderate: slope.. | Moderate: slope....
pefcen
slopes.
Epley silt loam, 2 Severe: slow per- Moderate: slope..._| Severe: seasonal Severe: clay tex- Moderate: slow
to 6 percent meability ; sea- high water table. ture. permeability.
slopes. sonal high water
table.
Epley silt loam, 6 Severe: slow per- Severe: slope....._. Severe: seasonal Severe: clay tex- Moderate: slow
to 12 percent meability ; sea- high water table. ture. permeability;
slopes. sonal high water slope.
table.
Fredonia rocky Severe: slow per- Severe: depth to Severe: depth to Severe: depth to Moderate: rocki-
gilty clay loam, meability ; depth bedrock; slope. bedrock. bedrock; clay ness; slope.
2 to 12 percent to bedrock. texture.
slopes.
Frondorf silt loam, | Severe: depth to Severe: depth to Severe: depth to Severe: depth to Moderate: slope....
6 to 12 percent bedrock. bedrock; slope. bedrock, bedrock.
slopes.
Frondorf silt loam, | Severe: depth to Severe: depth to Severe: depth to Severe: depth to Severe: slop€.coc.-.
112 to 20 percent bedrock; slope. bedrock; slope. bedrock; slope. bedrock; slope.
slopes.
Frondorf stony Severe: depth to Severe: depth to Severe: depth to Severe: depth to Severe: slope;
complex, 12 to bedrock; slope. bedrock; slope. bedrock; slope. bedrock; slope. stoniness.
50 percent slopes.
Gullied land.
Not rated;
requires onsite
investigation.
Hartsells loam, 6 Severe: depth to Severe: moderately | Severe: depth to Severe: depth to Moderate: slope....
to 12 percent bedrock. bedrock. bedrock.

slopes.

See footnote at end of table,

rapid permea-
biﬁty ; slope.
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Estimated degree and kind of limitations for—Continued

Local roads and Athletic fields Play and picnic Lawns and Sanitary landfills Paths and trails
streets areas landscaping (trench method)

Severe: poor Severe: slope...... Moderate: slope; Severe: slope; Severe: clay tex- Moderate: silty
traffic-supporting silty clay loam severe erosion. ture. clay loam
capacity. texture. layer.

Severe: seasonal Severe: seasonal Severe: seasonal Severe: seasonal Severe: seasonal Severe: seasonal
high water table; high water table; high water table; high water table; high water table; high water table;
flooding. flooding. flooding. flooding. flooding; clay very poorly

texture. drained.

Moderate: poor Slightee ccccceeooen Slight._ ... Slight o e Slight: severe in Slight.
traffic-supporting areas where the
capacity. substratum is

gravelly.

Moderate: poor Moderate: slope....j Slight . cceceeaaao- Slight.o e oceee- Slight: severe in Slight.
traffic-supporting areas where the
capacity. substratum is

gravelly.

Moderate: poor Severe: slope_. ... Moderate: slope-...| Moderate: slope....| Slight: severe in Slight.
traffic-supporting areas where the
capacity; slope. substratum is

gravelly.

Moderate: seasonal | Moderate: slow Slight ... o ccoeae- Slight. - - Severe: clay tex- Slight.
high water table; permeability; ture; depth to
poor traffic- slope. bedrock.
supporting
capacity.

Moderate: - seasonal | Severe: slow per- Moderate: slope....| Moderate: slope....| Severe: clay tex- Slight.
high water table; meability; slope. ture; depth to
poor traffic- bedrock.
supporting
capacity; slope.

Moderate to severe; | Severe: rockiness; | Moderate: rocki- Moderate: rocki- Severe: depth to Moderate: silty
rockiness; slope; slope. ness; slope. ness; slope. bedrock. clay loam
poor traffic- surface layer.
supporting
capacity.

Moderate: depth Severe: slope...._. Moderate: slope....| Moderate: depth Severe: depth to Slight.
to bedrock; ’ to bedrock; bedrock.
slope. slope.

Severe: depth to Severe: slope.._... Severe: slope.._.... Severe: slope...... Severe: depth to Moderate: slope.

bedrock; slope. bedrock.

Severe: depth to Severe: slope; Severe: slope; Severe: slope; Severe: depth to Severe: slope.

bedrock; slope. stoniness. stoniness. stoniness. bedrock; slope.

Moderate: depth Severe: slope._._... Moderate: slope....| Moderate: depth Severe: depth to Slight.

to bedrock; slope.

to bedrock; slope.

bedrock.
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TaBLE 8.—Limitations of ti.c soils
Estimated degree and kind of limitations for—
Soils
Septic tank Sewage lagoons Sites for buildings Shallow excavations Campsites (tents
absorption fields with basements and small trailers)

Johnsburg silt loam_| Severe: very slow Slight_ . oL Severe: seasonal Severe: somewhat Severe: seasonal
permeability; high water table. poorly drained. high water table.
seasonal high
water table.

Karnak silty clay._.| Severe: slow Severe: flooding..__| Severe: seasonal Severe: poorly Severe: seasonal
permeability; high water table; drained; flooding. high water table;
seasonal high flooding. flooding.
water table;
flooding.

Lawrence silt loam._| Severe: slow per- Slight . ocecaoaaoo Severe: seasonal Severe: somewhat | Severe: seasonal
mesbility; sea- high water table, poorly drained. high water table.
sonal high water
table.

Lindside silt loam._..| Severe: seasonal Severe: flooding... .| Severe: seasonal Severe: flooding....| Moderate: no flood-
high water table; high water table; ing during season
flooding. flooding. of use.

Linker loam, 2 to 6 | Severe: depth to Severe: moderately | Severe: depth to Severe: depth to Slight. . cccecmaenan

percent slopes. bedrock. rapid permea- bedrock. bedrock,
bility; depth to
bedrock.
Linker loam, 6 to Severe: depth to Severe: moderately | Severe: depth to Severe: depth to Moderate: slope...
12 percent slopes. bedrock. rapid permea- bedrock. bedrock.
bility; depth to
bedrock; slope.

Melvin silt loam....| Severe: seasonal Severe: flooding....| Severe: seasonal Severe: poorly Severe: seasonal
high water table; high water table; drained; flooding. high water table;
flooding. flooding. flooding.

Newark silt loam___| Severe: seasonal Severe: flooding_._.| Severe: seasonal Severe: somewhat | Severe: seasonal
high water table; high water table; poorly drained; high water table;
flooding. flooding. flooding. flooding.

Nicholson silt loam, | Moderate: seasonal | Slight.__.______..._ Severe: seasonal Moderate: silty Moderate: slow

0 to 2 percent high water table; high water table. clay loam texture; permeability.
slopes. slow permeability. moderately well
drained.

Nicholson silt loam, | Severe: seasonal Moderate: slope....! Severe: seasonal Moderate: silty Moderate: slow
2 to 6 percent high water table; high water table. clay loam texture; permeability.
slopes. slow permeability. moderately well

drained.

Nicholson silt loam, | Severe: seasonal Severe: slope._.._. Severe: seasonal Moderate: silty Moderate: slow
6 to 12 percent high water table; high water table. clay loam texture; permeability;
slopes. slow permeability. moderately well - -slope.

drained; slope.

Nolin silt loam._... Severe: flooding....| Severe: flooding....| Severe: flooding....| Severe: flooding.._.| Moderate: no
flooding during
season of use.

Pembroke silt loam, | Slight._..________... Moderate: moder- | Moderate: moder- | Moderate: silty Slight. . o ccoeeeeao

0 to 2 percent ate permeability. ate shrink-swell clay loam texture.
slopes. potential.

See footnote at end of table.
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Estimated degree and kind of limitations for—Continued

Local roads and
streets

Athletic fields

Play and picnic
areas

Sanitary landfills
(trench method)

Paths and trails

Severe: seasonal
high water table.

Severe: seasonal
high water table;
poor traffic-
supporting
capacity.

Severe: seasonal
high water table.

Severe: flooding.--.

Moderate: depth
to bedrock; poor
traffic-supporting
capacity.

Moderate: depth
to bedrock; poor
traffic-supporting
capacity; slope.

Severe: seasonal
high water table;
flooding.

Severe: seasonal
high water table;
flooding.

Moderate: seasonal
high water table;
poor traffic-
supporting
capacity.

Moderate: seasonal
high water table;
poor traffic-
supporting
capacity.

Moderate: seasonal
high water table;
poor traffic-
supporting
capacity; slope.

Severe: flooding-_-.

Moderate: poor
traffic-supporting
capacity.

Severe: seasonal
high water table;
very slow per-
meability.

Severe: seasonal
high water table;
flooding.

Severe: seasonal
high water table;
slow permeability.

Severe: flooding-...

Moderate: depth
to bedrock; slope.

Severe: slope__....

Severe: seasonal
high water table;
flooding.

Severe: seasonal
high water table;
flooding.

Moderate: seasonal
high water table;
slow permeability.

Moderate: slow
permeability;
slope.

Severe: slow per-
meability; slope.

Severe: flooding____

Moderate: seasonal

high water table.

Severe: seasonal
high water table;
flooding.

Moderate: seasonal

high water table.

Moderate: flooding.

Moderate: slope..-.

Severe: seasonal
high water table;
flooding.

Moderate: seasonal

high water table;
flooding.

Moderate: slope...--

Moderate: flooding.

high water table.

high water table;
silty clay texture;

high water table.

Moderate: depth
to bedrock; slope.

high water table;

high water table;

Severe: seasonal
high water table.

Severe: seasonal
high water table;
silty clay texture;
flooding.

Severe: seasonal
high water table.

Severe: seasonal
high water table;
flooding.

Severe: depth to
bedrock.

Severe: depth to
bedrock.

Severe: seasonal
high water table;
flooding.

Severe: seasonal
high water table;
flooding.

Moderate: moder-
ately well drained.

Moderate: moder-
ately well drained.

Moderate: moder-
ately well drained.

Severe: flooding....

Moderate: silty
clay loam texture.

Moderate: sea-
sonal high water
table.

Severe: seasonal
high water
table; flooding.

Moderate: sea-
sonal high
water table.

Slight.

Slight.

Slight.

Severe: seasonal
high water tabl
flooding.

Moderate: sea-
sonal high wat
table; flooding.

Slight.

Slight.

Slight.

Stight.

Slight.
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TasLE 8.—Limitaiions of the

Soils

Estimated degree and kind of limitations for—

Septic tank
absorption fields

Sewage lagoons

Sites for buildings
with basements

Shallow excavations

Campsites (tents
and small trailers)

Pembroke silt loam,
2 to 6 percent
slopes.

Pembroke silt loam,
6 to 12 percent
slopes.

Pembroke silty clay
loam, 6 to 12
percent slopes,
severely eroded.

Pickwick silt loam,
2 to 6 percent
slopes.

Pickwick silt loam,
6 to 12 percent
slopes.

Pickwick silty clay
loam, 6 to 12
percent slopes,
severely eroded.

Robertsville silt
loam.

Rock outerop-
Fredonia-Colbert
complex.

Sadler silt loam,
0 to 2 percent
slopes.

Sadler silt loam,
2 to 6 percent
slopes.

Steff silt loam.-...__

Talbott silt loam,
2 to 6 percent
slopes.

Talbott silt loam,
6 to 12 percent
slopes.

Talbott silt loam,
12 to 20 percent
slopes.

Slight.. . ___..__.
Moderate: slope_._.
Moderate: slope___.
Slight ...
Moderate: slope..._
Moderate: slope.___
Severe: seasonal

high water table;
very slow perme-
ability.

Severe: slope.___..

Severe: slow per-
meability; sea-
sonal high water
table.

Severe: slow per-
meability; sea-
sonal high water
table.

Severe: seasonal
high water table;
flooding.

Severe: moderately
slow permeability.

Severe: moderately
slow permeability.

Severe: moderately
slow permeability;
depth to bedrock.

See footnote at end of table,

Moderate: moder-
ate permeability;
slope.

Severe: slope.._.__
Severe: slope______
Moderate: moder-

ate permeability;
slope.

Severe: slope..__._.
Severe: slope_.____
Severe: seasonal

high water table.

Severe: slope_.___.

Moderate: slope....

Severe: flooding..._

Moderate: depth
to bedrock; slope.

Severe: slope...._.

Severe: depth to
bedrock; slope.

Moderate: moder-
ate shrink-swell
potential.

Moderate: moder-
ate shrink-swell
potential; slope.

Moderate: moder-
ate shrink-swell
potential; slope.

Slight_ .. ____._.__.__
Moderate: slope....
Moderate: slope....
Severe: seasonal

high water table.

Severe:

Severe: seasonal
high water table.

Severe: seasonal
high water table.

Severe: seasonal
high water table;
flooding.

Moderate: moder-
ate shrink-swell
potential; depth
to bedrock.

Moderate: moder-
ate shrink-swell
potential; depth
to bedrock; slope.

Severe: depth to
bedrock; slope.

Moderate:

Moderate: silty
clay loam texture.

silty
clay loam texture;
slope.

Moderate: silty
clay loam texture;
slope.

Moderate: clay
loam texture.

Moderate: clay
loam texture;
slope.

Moderate: clay
loam texture;
slope.

Severe: poorly
drained.

Severe: slope-.____

Moderate: silty

clay loam tex-
ture; moderately
well drained.

Moderate: silty
clay loam tex-
ture; moderately
well drained.

Severe: flooding..__

Severe: clay tex-
ture.

Severe: clay tex-
ture.

Severe: depth to

bedrock; clay tex-
ture; slope.

Slight_.____._______
Moderate: slope._..
Moderate: silty

clay loam surface
layer; slope.

Slight_ o ooo____
Moderate: slope....
Moderate: silty

clay loam surface
layer; slope.

Severe: seasonal
high water table;
very slow perme-
ability.

Severe: slope_..._.

Moderate: slow
permeability.

Moderate: slow
permeability.

Severe: flooding. ...

Moderate: slope....

Severe: slope______
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Estimated degree and kind of limitations for—Continued

Local roads and Athletic fields Play and picnic Lawns and Sanitary landfills ! Paths and trails
streets areas landscaping (trench method)

Moderate: poor Moderate: slope....| Slight_______....._. Slight__ . _______ Moderate: silty Slight.
traffic-supporting clay loam texture.
capacity.

Moderate: poor Severe: slope._.._- Moderate: slope.__.| Moderate: slope..._| Moderate: silty Slight.
traffic-supporting clay loam texture.
capacity; slope.

Moderate: poor Severe: slope_.-_-. Moderate: silty Severe: slope; Moderate: silty Moderate: silty
traffic-supporting clay loam surface severe erosion. clay loam surface clay loam sur-
capacity; slope. layer; slope. layer. face layer.

Moderate: poor Moderate: slope..__| Slight..____ ...~ Slight oo _. Moderate: clay Slight.
traffic-supporting loam texture.
capacity.

Moderate: poor Severe: slope-_____ Moderate: slope....| Moderate: slope..__| Moderate: clay Slight.
traffic-supporting loam texture.
capacity; slope.

Moderate: poor Severe: slope_..__.._ Moderate: silty Moderate: slope; Moderate: clay Moderate: silty
traffic-supporting clay loam surface severe erosion. loam texture. clay loam sur-
capacity; slope. layer. face layer.

Severe: seasonal Severe: seasonal Severe: seasonal Severe: seasonal Severe: seasonal Severe: seasonal
high water table. high water table; high water table. high water table. high water table; high water ta-

very slow perme- poorly drained. ble; poorly
ability. drained.

Severe: slope-._-_. Severe: slope___.._ Severe: slope__._._ Severe: slope__ ... Severe: slope..____ Severe: slope.

Moderate: seasonal | Moderate: slow Slight. oo Slight. ... Moderate: moder- | Slight.
high water table; permeability; ately well drained.
poor traffic-sup- seasonal high
porting capacity. water table.

Moderate: seasonal | Moderate: slow Slight_____.-._-.__. Slight .- ... Moderate: moder- | Slight.
high water table; permeability; ately well drained.
poor traffic-sup- seasonal high
porting capacity. water table.

Severe: flooding..._| Severe: flooding-...| Moderate: flooding.| Severe: flooding.._. Severe: flooding_.._| Slight.

Severe: poor Moderate: moder- | Slight___________-.. Slight_______.______ Severe: depth to Slight.
traffic-supporting ately slow perme- bedrock; clay
capacity. ability; slope. texture.

Severe: poor Severe: slope___.__ Moderate: slope..__| Moderate: slope.._.| Severe: depth to Slight.
traffic-supporting bedrock; clay
capacity. texture.

Severe: poor Severe: slope...._. Severe: slope_._____ Severe: slope_____. Severe: depth to Moderate:
traffic-supporting bedrock; clay slope.
capacity; slope. texture.
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TaBLE 8.—Limitations of the soils

Soils

Estimated degree and kind of limitations for—

Septic tank
absorption fields

Sewage lagoons

Sites for buildings
with basements

Shallow excavations

Campsites (tents
and small trailers)

Talbott silty clay,
6 to 20 percent
slopes, severely
eroded.

Talbott-Colbert
rocky silt loams,
2 to 20 percent
slopes.

Talbott-Colbert
rocky silt loams,
20 to 50 percent
slopes.

Wellston silt loam,
2 to 6 percent
slopes.

Wellston silt loam,
6 to 12 percent
slopes.

Zanesville silt
loam, 2 to 6
percent slopes.

Zanesville silt
loam, 6 to 12
percent slopes.

Severe: moderately
slow permeability;
depth to bedrock.

Severe: moderately
slow permeability;
depth to bedrock;
slope.

Severe: moderately
slow permeability;
depth to bedrock.

Moderate: depth
to bedrock.

Moderate: depth
to bedrock;
slope.

Severe: seasonal
high water table;
slow permeability.

Severe: seasonal
high water table;
slow permeability.

Severe: depth to
bedrock; slope.

Severe: depth to
bedrock; slope.

Severe: depth to
bedrock; slope.

Moderate: moder-
ate permea-
bility ; slope.

Severe: slope...._..
Moderate: slope....
Severe: slope._____

Severe: depth to
bedrock; slope.

Severe: depth to
bedrock; slope.

Severe: depth to
bedrock; slope.

Moderate: depth
to bedrock.
Moderate: depth
to bedrock;

slope.
Moderate: sea-

sonal high water
table.

Moderate: sea-
sonal high water
table; slope.

Severe: depth to
bedrock; clay tex-
ture; slope.

Severe: depth to
bedrock; clay
texture.

Severe: depth to
bedrock; clay
texture; slope.

Moderate: depth
to bedrock.
Moderate: depth
to bedrock;

slope.
Moderate: silty

clay loam texture.

Moderate: silty
clay loam tex-
ture; slope.

Severe: silty
clay surface
layer; slope.

Moderate to se-
vere: severe
where slopes are
more than 12
percent; moder-
ately slow
permeability;
rockiness.

Severe: moderately
slow permeability;
rockiness; slope.

Moderate: slope.__.

Moderate: sea-
sonal high water
table; slow
permeability.

Moderate: sea-
sonal high water
table; slow per-
meability; slope.

1 Onsite study is needed of the underlying strata, water table, and hazard of aquifer pollution and drainage into ground water for
landfills deeper than 5 or 6 feet.
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Estimated degree and kind of limitations for—Continued

traffic-supporting
capacity; slope.

Local roads and Athletic fields Play and picnic Lawns and Sanitary landfills ! Paths and trails
streets areas landscaping (trench method)

Severe: poor Severe: silty clay Severe: silty clay Severe: severe Severe: depth to Moderate:.
traffic-supporting surface layer; surface layer; erosion; slope. bedrock; clay silty cla;
capacity; slope. slope. slope. texture. surface layer;

slope.

Severe: poor Severe: slope; Moderate to severe: | Moderate to severe: | Severe: depth to Slight.
traffic-supporting rockiness. severe where severe where bedrock; clay
capacity; slope; slopes are more slopes are more texture.
rockiness. than 12 percent. than 12 percent;

rockiness.

Severe: poor Severe: slope; Severe: slope______ Severe: slope..._._ Severe: depth to Severe: slope.
traffic-supporting rockiness. bedrock; clay
capacity; slope; texture; slope.
rockiness.

Moderate: poor Moderate: slope_...| Slight____._.._____.. Slight .. _.-_ Severe: depth to Slight.
traffic-supporting bedrock.
capacity.

Moderate: poor Severe: slope._.___ Moderate: slope__..| Moderate: slope_...| Severe: depth to Slight.
traffic-supporting bedrock.
capacity; slope.

Moderate: sea- Moderate: slow Slight___ oo Slight. ... ____-___ Moderate: silty Slight.
sonal high water permeability; clay loam
table; poor slope. texture.
traffic-supporting
capacity.

Moderate: sea- Severe: slow Moderate: slope._..| Moderate: slope....| Severe: depth to Slight.
sonal high water permeability; bedrock.
table; poor slope.
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lationship to one another and to the whole environment,
and to develop principles that help us to understand their
behavior and their response to manipulation (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 organize and
apply knowledge about soils in managing farms, fields,
and woodlands; in developing rural areas; in engineer-
ing work; and in many other ways. Soils are placed in
broad classes to facilitate study and comparison in large
areas such as countries and continents.

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 developments of the current system should
search the latest literature available (74, 16).

The current system of classification has six catégories.
Beginning with the broadest, these categories are the
order, the suborder, the great group, the subgroup, the
family, and the series. The criteria used as a basis for
classification are soil properties that are observable and
measurable, and the properties are chosen so that the
soils of similar genesis are grouped together. In table 9,
the soil series of Logan County are placed in three cate-

®8ee the unpublished working document, “Selected Chapters
from the Unedited Text of the Soil Taxonomy” available in the
SCS State Office, Lexington, Ky.

gories of the current system. Classes of the current sys-
tem are briefly defined in the following paragraphs.

Orper.—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 Entisols and Histosols, which occur
in many different climates. Each order is named with a
word of three or four syllables ending in sol (Ent-i-sol).
The orders represented in Logan County are Entisols,
Inceptisols, Mollisols, Alfisols, and Ultisols.

Susorper.—Each order is divided into suborders, based
primarily on those soil characteristics that seem to pro-
duce classes that have the greatest genetic similarity, The
suborders narrow the broad climatic range permitted in
the order. The soil properties used to separate suborders
are mainly those that reflect either the presence or ab-
sence of waterlogging, or soil differences that result from
climate or vegetation.

Grear Grour.—Each suborder is divided into great
groups on the basis of uniformity in the kinds and se-
quence of major soil horizons and features. The horizons
used to make separations are those in which clay, iron,
or humus has accumulated; those that have a pan that
interferes with growth of roots, movement of water, or
both; and thick, dark-colored surface horizons. The fea-
tures used are the self-mulching properties of clay, soil
temperature, major differences in chemical composition
(mainly calcium, magnesium, sodium, and potassium),
dark-red and dark-brown colors associated with basic

TaBLE 9.—Classification of soil series by higher categories

Series Family Subgroup Order
Allegheny_ ... _..__ Fine-loamy, mixed, mesic______________________._.__._ Typic Hapludults_ - . ________._..___. Ultisols.
Baxter_ . __.________ Clayey, mixed, mesiC_ - - . oo oo . ___ Typic Paleudults_._____________.____ Ultisols.
Bonnie. ... _____ Fine-silty, mixed, acid, mesic__.._._.____________.___ Typic Fluvaquents_ _____________.___ Entisols.
Clifty_ ... Fine-loamy, mixed, mesie_____________ .. _________ Fluventic Dystrochrepts..........__.. Inceptisols.
Colbert___ ....______ Very fine, montmorillonitie, thermie_ .. .. _________.__ Vertic Hapludalfs_____ . _..__________ Alfisols.
Crider..._____.__.__ Fine-silty, mixed, mesic_ - ... .o _______._ Typic Paleudalfs. _.__________.______ Alfisols.
Cuba____.__.______ Fine-silty, mixed, mesic_ . ... .. ____...__ Fluventic Dystrochrepts...ocooo_ .. Inceptisols.
Cumberland._..__..__| Fine, mixed, thermie._ .. _____ . .. . ... ________ Rhodic Paleudalfs_ .. ________________ Alfisols.
Dunning.___________ Fine, mixed, mesic._ ... .. __ Fluvaquentic Haplaquolls_ _ . ______.__ Mollisols.
Elk. o Fine-silty, mixed, mesic. . ... [P Ultic Hapludalfs_ _ _ . oo Alfisols.
Epley_ ... Fine-silty over clayey, mixed, mesie_____._...________. Glossic Hapludalfs.._ . ______________ Alfisols.
Fredonia____________ Fine, mixed, mesic__________ . ___ Typic Hapludalfs_._______________.___ Alfisols.
Frondorf____________ Fine-loamy, mixed, mesie_____..__ . ___________._.___ Ultiec Hapludalfs_ - - oo .. Alfisols.
Hartsells. ..o ____ Fine-loamy, siliceous, thermic. ... __ ... ________. Typic Hapludults. .- - ______________ Ultisols.
Johnsburg..______._ Fine-silty, mixed, mesic_ . _______________________.__ Aquic Fragiudults. oo ___.. Ultisols.
Karnak. . _..______ Fine, montmorillonitie, nonacid, mesie_ __.___________ Vertic Haplaquepts_ .. ... __._ Inceptisols.
Lawrence_ __________ Fine-silty, mixed, mesie_ ... __________________.__ Aquic Fragiudalfs_ . _________________ Alfisols.
Lindside________.___ Fine-silty, mixed, mesic_____ . __________ ... ___.._. Fluvaquentic Eutrochrepts_ - _________ Inceptisols.
Linker'__ .. __.______ Fine-loamy, siliceous, thermic__.____________._..____ Typic Hapludults_ - - - _________.__ Ultisols.
Melvin________..__. Fine-silty, mixed, nonacid, mesic_ . _____________..___ Typic Fluvaquents__________________ Entisols.
Newark________.__. Fine-silty, mixed, nonacid, mesic._.__ .. . __._.____.__ Aeric Fluvaquents__ .. ___.________ Entisols.
Nicholson________._. Fine-silty, mixed, mesic_ . ... ________ Typic Fragiudalfs_ . .__________._____ Alfisols.
Nolin_ . _____....__. Fine-silty, mixed, mesic_ _ ... _________ . ____..___.___. Dystric Fluventic Eutrochrepts. _..____ Inceptisols.
Pembroke.. ..._.____ Fine-silty, mixed, mesic_ _.__ . _______._____.__ Mollic Paleudalfs_ _ ..o ooo_ oo ____ Alfisols.
Pickwick. .. ________ Fine-silty, mixed, thermic_ . . ___.._.______ Typic Hapludults_ . - _________..__ Ultisols.
Robertsville__.___... Fine-silty, mixed, mesic_ . ______ ... __________ Typic Fragiaqualfs_ - . . .. ______. Alfisols.
Sadler__..__________ Fine-silty, mixed, mesic________ . ____.___. ... Glossic Fragiudalfs .. ________________ Alfisols.
Steff. . ____________ Fine-silty, mixed, mesic_ . . ... ________ Fluvaquentic Dystrochrepts. . .._.____ Inceptisols.
Talbott. ... Fine, mixed, thermic.._ .. ... .___________________. Typic Hapludalfs...______________.___ Alfisols.
Wellston____________ Fine-silty, mixed, mesie_ _______ .. ___________ Ultic Hapludalfs. . _ .o Alfisols.
Zanesville..._....... Fine-silty, mixed, mesic. .- o... Typic Fragiudalfs_ - _________________ Alfisols.

! The Linker soils in this county are taxadjuncts to the series because they have a thicker solum and are deeper over bedrock than

is defined in the range for the series.
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rocks, and the like. The names of great groups are made
by adding a prefix to the name of the suborder.

Suserour.—Each great group is divided into sub-
groups, one that represents the central, or typic, segments
of the group and others, called intergrades, that have
properties of the group and also one or more properties
of another great group, suborder, or order. Subgroups can
also be made in those instances where soil properties in-
tergrade outside the range of any other great group, sub-
order, or order. The names of subgroups are derived by
placing one or more adjectives in front of the name of
the great group.

FamiLy.—Soil families are established within a sub-
group primarily on the basis of properties important to
the growth of plants or on the behavior of soils if used
for engineering. Among the properties considered are
texture, mineralogy, reaction, soil temperature, perme-
ability, thickness of horizons, and consistence. The fam-
ily name consists of a series of adjectives preceding the
subgroup name.

Sertes.—The series is,a group of soils that have ma-
jor horizons that, except for texture of the surface layer,
are similar in important characteristics and in arrange-
ment in the profile. The soil series in Logan County are
described in the section “Descriptions of the Soils.”

General Nature of the County

This section provides general information about Logan
County. It briefly describes the physiography, geology,
relief, and drainage; farming; and climate of the county.

Logan County was formed in 1792, the same year Ken-
tucky became a State (7). It was the 13th of the 120
counties in the State. It is presently the third largest
county in Kentucky and has a land area of 360,130 acres.

Russellville, the county seat, is located about in the
center of the county. It is currently the largest town in
the county, and most of the industry located in the county
is in or near Russellville.

Physiography, Geology, Relief, and Drainage

The physiographic areas of Logan County are the
Western Coal Fields and the Western Pennyroyal. The
Western Coal Fields is in the northern part of the county,
and the Pennyroyal lies to the south. The rock forma-
tions of the Coal Fields are of Pennsylvanian age; the
formations of the Pennyroyal are of Mississippian age.
The Pennsylvania Formations are sandstone and sha%e.
The Mississippian Formations are mainly limestone, but
i1}11 places they are interbedded limestone, sandstone, and
shale.

The topography of the county ranges from nearly level
to steep. In general, the steeper soils are within the Mud
River Watershed in the northwest part of the county.

Surface drainage from approximately 55 percent of
the county flows northward. The Mud River and Muddy
Creek Watersheds flow northward to their confluence
with Green River. Gasper River and its tributaries flow
northward to Barren River, which also empties into
Green River. Surface drainage from the rest of the

county empties into Red River in the southern part of
the county.

Farming

Farming is a major source of income in Logan County.
In 1969, about 84 percent of the county was in farms.
The average size of farms has steadily increased the last
several years. In 1954, the average size was approximately
113 acres; in 1964 it was 141 acres; and in 1969, 155 acres.

The major source of farm income is the sale of tobacco,
livestock, and livestock products. Three types of tobacco
are grown: burley, dark air cured, and dark fired. The
acreage of tobacco has decreased during the last several
years, but production per acre has steadily increased.
Major livestock enterprises are the raising of dairy cattle,
beef cattle, and hogs.

The chief grain crops are corn, wheat, and soybeans.
Large acreages of pasture and hay are used by livestock.
Tall fescue, orchardgrass, and legumes are the main pas-
ture plants. Red clover, alfalfa, annual lespedezas, and
grasses are used mostly for hay.

Climate®

This summary was prepared from data recorded at
Russellville during the period 1931 to 1960 and is rep-
resentative of this general area of Kentucky.

The climate of Logan County is temperate and is fav-
orable for many kinds of plants and animals. Summers
are warm and humid, and winters are moderately cold
and fairly short. Precipitation is fairly well distributed
throughout the year. Table 10 shows data on temperature
and precipitation; table 11 shows the probabilities of
freezing temperatures after specific dates in spring and
before specific dates in fall.

The average annual rainfall is 48.2 inches. The aver-
age annual snowfall, based on sparse data, is approxi-
mately 18 inches. About 9 days each year have a snow-
fall of 1 inch or more.
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TaBLE 10.— Temperature and precipitation data
[Data recorded at Russellville, Logan County, Kentucky, for period 1931 to 1960]
Temperature Precipitation
One year in 10 will | Days that | Average
Month Average | Average | Average | Average have: have 1 depth of
daily daily maximum | minimum | Average inch or Snow on
maximum | minimum total more of | days that
Less More snow on | have snow
than— than— ground cover !
°F °F °F °F Inches Inches Inches Number Inches
January. ______.___.______._ 46 28 68 8 5.5 1.7 10. 0 3 2
February. . __.__ 49 29 70 9 4.3 1.3 8.0 2 3
March___ . __.__ 58 35 77 18 5.1 2.5 8.0 1 4
April . . 70 45 86 29 4.0 2.2 6. 2 [ D
B e oo 79 54 91 39 3.8 1.5 7.1 [
June.o ... 88 63 97 48 3.9 1.0 8. 4 (| P,
July. oo ___ 91 66 99 55 4.3 2.0 7.1 (L P
August_ _ oL 90 65 a9 52 3.5 1.0 6.8 (1 PO
September. . o .____ 84 57 96 41 3.4 1.0 6. 6 [
Qctober. - ______________.__ 73 46 87 29 2.3 1.0 4.0 (U
November.... o _oo.__ 57 35 77 17 3.9 1.4 7.3 1 1
December_____.__._.________ 48 29 66 11 4.2 1.7 6.6 2 2
[=1: S 69 46 2101 32 48. 2 37.8 58 1 9 2
1 Rough estimates, based on sparse data.
2 Average annual highest temperature.
3 Average annual lowest temperature.
TaBLE 11.—Probabilities of last freezing temperature in spring and first in fall
[All data recorded at Russellville, Logan County, Kentucky, for the period 1931 to 1960]
Dates for given probability and temperature ?
Probability
16° F 20° F 24° F 28° F 32°F
or lower or lower or lower or lower or lower
Spring:
1 year in 10 later than_ . ______________________ March 19 March 23 April 5 April 18 April 28
2 yearsin 10 laterthan . ______________________ March 11 March 16 March 30 April 12 April 23
5yearsin 10 later than.________ . _______.__._. February 25 March 4 March 18 April 1 April 13
Fall:
1 year in 10 earlier than. . ________._ ... ___.____ November 22 | November 14 | October 30 October 17 October 6
2 years in 10 earlier than_ . ______ . ______ November 27 | November 20 | November 5 October 23 October 11
5 years in 10 earlier than_ _____________________ December 7 November 30 | November 15 | November 1 | ‘October 21

1 All data are based on temperatures in a standard U.S. Weather Service thermometer shelter at a height of approximately 5 feet
above the ground in a representative exposure. At times temperatures are lower nearer the ground or in local areas that are subject to

extreme air drainage.
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Glossary

Alluvium. Soil material, such as sand, silt, or clay, that has been
deposited on land by streams.

Base saturation. The degree to which material that has base-
exchange properties is saturated with exchangeable cations
other than hydrogen, expressed as a percentage of the cation-
exchange capacity.

Bedrock. The solid rock that underlies the soil and other uncon-
solidated material or that is exposed at the surface.

Chert. Angular fragments less than 3 inches in diameter.

Clay. As a soil separate, the mineral soil particles less than 0.002
millimeter in diameter. As a soil textural class, soil material
that is 40 percent or more clay, less than 45 percent sand, and
less than 40 percent silt. ’

Clay film. A thin coating of clay on the surface of a soil aggregate.
Synonyms: clay coat, clay skin.

Colluvium. Soil material, rock fragments, or both, moved by creep,
slide, or local wash and deposited at the base of steep slopes.

Concretions. Graing, pellets, or nodules of various sizes, shapes,
and colors consisting of concentrations of compounds, or of
soil grains cemented together. The composition of some con-
cretions is unlike that of the surrounding soil. Caleium car-
bonate and iron oxide are examples of material commonly
found in concretions.

Consistence, soil. The feel of the soil and the ease with which a
lIump can be crushed by the fingers. Terms commonly used to
describe consistence are—

Loos.e.—Noncoherent when dry or moist; does not hold together
in a mass.

Friable—When moist, crushes easily under gentle pressure be-
m;een thumb and forefinger and can be pressed together into
a lump.

Firm.—When moist, crushes under moderate pressure between
thumb and forefinger, but resistance is distinctly noticeable.

Plastic—When wet, readily deformed by moderate pressure but
ean 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.

Depth, soil. In this survey it refers to the depth of the soil over
bedrock. Depth classes used in this survey are deep, more than
40 inches; moderately deep, 20 to 40 inches; and shallow, less
than 20 inches. i

Drainage class (natural). Refers to the conditions of frequency
and duration of periods of saturation or partial saturation that
‘existed during the development of the soil, as opposed to
altered drainage, which is commonly the result of artificial
drainage or irrigation but may be caused by the sudden deep-
ening of channels or the blocking of drainage outlets. Seven
different classes of natural soil drainage are recognized.

Excessively drained soils are commonly very porous and rapidly
permeable and have a low water-holding capacity.

Somewhat excessively drained soils are also very permeable and
are free from mottling throughout their profile.

Well-drained soils are nearly free from mottling and are com-
monly of intermediate texture.

Moderately well drained soils commonly have a slowly permeable
layer in or immediately beneath the solum. They have uni-
form color in the A and upper B horizons and have mottling
in the lower B and the C horizons.

Somewhat poorly drained soils are wet for significant periods
but not all the time, and some soils commonly have mottling
at a depth below 6 to 16 inches.

Poorly drained soils are wet for long periods and are light gray
and generally mottled from the surface downward, although
mottling may be absent or nearly so in some soils.

Very poorly drained soils are wet nearly all the time. They have
a dark-gray or black surface layer and are gray or light
gray, with or without mottling, in the deeper parts of the
profile,

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 generally mottled, is slowly or
very slowly permeable to water, and has few or many bleached
fracture planes that form polygons. Fragipans are a few inches
to several feet thick ; they generally occur below the B horizon,
15 to 40 inches below the surface. .

Gravel. Rounded or angular rock fragments that are not prom-
inently flattened and are up to 3 inches in diameter.

Horizon, soil. A layer of soil, approximately parallel to the
surface, that has distinct characteristics produced by soil-
forming processes. These are the major horizons:

O horizon—The layer -of organic matter on the surface of a
mineral soil. This layer consists of decaying plant residues.

A horizon.—The mineral horizon at the surface or just below an
O horizon. This horizon is the one in which living organisms
are most active and therefore is marked by the accumulation
of humus. The horizon may have lost one or more of soluble
salts, clay, and sesquioxides (iron and aluminum oxides).

B horizon.—The mineral horizon below an A horizon. The B
horizon is in part a layer of change from the overlying A to
the underlying C horizon. The B horizon also has distinctive
characteristics caused (1) by accumulation of clay, sesqui-
oxides, humus, or some combination of these; (2) by pris-
matie or blocky structure; (8) by redder or stronger colors
than the A horizon; or (4) by some combination of these.
Combined A and B horizons are usually called the solum, or
true soil. If a soil lacks a B horizon, the A horizon alone is
the solum.

O horizon.—The weathered rock material immediately beneath
the solum. In most soils this material is presumed to be like
that from which the overlying horizons were formed. If the
material is known to be different from that in the solum, a
Roman numeral precedes the letter C.

R layer.—Consolidated rock beneath the soil. The rock usually
underlies a C horizon, but may be immediately beneath an
A or B horizon. ]

Karst topography. A limestone region marked by sinkholes, abrupt
ridges, rock outcrops, caverns, and underground streams.

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 indi-
cates poor aeration and lack of drainage. Descriptive terms
are as follows: Abundance—few, common, and many; size—
fine, medium, and coerse; and contrast—rfaint, distinct, and
prominent. The size measurements are these: fine, less than
5 millimeters (about 0.2 inch) in diameter along the greatest
dimension; medium, ranging from 5 millimeters to 15 milli-
meters (about 0.2 to 0.6 inch) in diameter along the greatest
dimension; and coarse, more than 15 millimeters (about 0.6
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 ex-
ample, a notation of 10YR 6/4 is a color with a hue of 10YR,
a value of 6, and a chroma of 4.

Ped. An individual natural soil aggregate, such as a crumb, a
prism, or a block, in contrast to a clod.

Reaction, soil. The degree of acidity or alkalinity of a soil, ex-
pressed in pH values. A soil that tests to pH 7.0 is precisely
neutral in reaction because it is neither acid nor alkaline. An
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acid, or “sour,” soil is one that gives an acid reaction; an
alkaline soil is one that is alkaline in reaction. In words, the
degrees of acidity or alkalinity are expressed thus:

pH
Extremely acid___ Below 4.5

Very strongly acid- 4.5 to 5.0
Strongly acid_____ 51t05.5
Medium aecid_____ 4.6t06.0
Slightly aecid_-____ 6.1t06.5
Neutral . _____ 6.6t017.3

pH
Mildly alkaline_.____ 74to 7.8
Moderately alkaline_. 7.9to84
Strongly alkaline_._.. 8.5 t09.0
Very strongly alka-
line . ____________ 9.1 and
higher

Root zone. The part of the soil that is penetrated, or can be
penetrated, by plant roots. Depth classes used in this survey
are deep, more than 40 inches; moderately deep, 20 to 40
inches ; and shallow, less than 20 inches.

Sand. Individual rock or mineral fragments in a soil that range
in diameter from 0.05 to 2.0 millimeters. Most sand grains con-
gsist of quartz, but they may be of any mineral composition.
The textural class name of any soil that contains 85 percent
or more sand and not more than 10 percent clay.

Silt. Individual mineral particles in a soil that range in diameter
from the upper limit of clay (0.002 millimeter) to the lower
limit of very fine sand (0.05 millimeter). Soil of the silt tex-
tural class is 80 percent or more silt and less than 12 percent

clay.

Slope, goil. Slope classes used in this survey are nearly level, 0
Jo 2 percent; gently sloping, 2 to 6 percent; sloping, 6 to 12
percent; strongly sloping, 12 to 20 percent; moderately steep,
20 to 30 percent ; and steep, 30 to 50 percent. )

Solum. The upper part of a soil profile, above the parent material,
in which the processes of soil formation are active. The solum
in mature soil includes the A and B horizons. Generally, the
characteristics of the material in these horizons are unlike
those of the underlying material. The living roots and other
plant and animal life characteristic of the soil are largely con-
fineqd to the solum.

Structure, soil. The arrangement of primary soil particles into
compound particles or clusters that are separated from adjoin-
ing aggregates and have properties unlike those of an equal
mass of unaggregated primary soil particles. The principal
forms of soil structure are—platy (laminated), prismatic (ver-
tical axis of aggregates longer than horizontal), columnar
(prisms with rounded tops), blocky (angular or subangular),
and granular. Structurcless soils are either single grain (each
grain by itself, as in dune sand) or massive (the particles
adhering together without any regular cleavage, as in many
claypans and hardpans).

Subsoil. Technically, the B horizon;
solum below plow depth,

Substratum. Technically, the part of the soil below the solum.

Surface soil. The soil ordinarily moved in tillage, or its equivalent
in uncultivated soil, about 5 to 8 inches in thickness. The
plowed layer.

Terrace (geological). An old alluvial plain, ordinarily flat or
undulating, bordering a river, lake, or the sea. Stream terraces
are frequently called second bottoms, as contrasted to flood
plains, and are seldom subject to overflow. Marine terraces
were deposited by the sea and are generally wide.

Texture, soil. The relative proportions of sand, silt, and clay
particles in a mass of soil. The basic textural classes, in order
of increasing proportion of fine particles, are sand, loamy sand,
sandy loam, loam, silt loam, silt, sandy clay loam, clay loam,
silty clay loam, sandy clay, silty clay, and clay. The sand,
loamy sand, and sandy loam classes may be further divided
by specifying ‘“‘coarse,” “fine,” or ‘very fine.”

Upland (geology). Land consisting of material unworked by
water in recent geologic time and lying, in general, at a higher
elevation than the alluvial plain or stream terrace. Land above
the lowlands along rivers. )

Water table. The highest part of the soil or underlying rock
material that is wholly saturated with water. In some places
an upper, or perched, water table may be separated from a
lower one by a dry zone.

roughly, the part of the
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Accessibility Statement

This document is not accessible by screen-reader software. The Natural Resources
Conservation Service (NRCS) is committed to making its information accessible to all
of its customers and employees. If you are experiencing accessibility issues and need
assistance, please contact our Helpdesk by phone at (800) 457-3642 or by e-mail at
ServiceDesk-FTC@ftc.usda.gov. For assistance with publications that include maps,
graphs, or similar forms of information, you may also wish to contact our State or local
office. You can locate the correct office and phone number at http://offices.sc.egov.
usda.gov/locator/app.

Nondiscrimination Statement

Nondiscrimination Policy

The U.S. Department of Agriculture (USDA) prohibits discrimination against its
customers, employees, and applicants for employment on the basis of race, color,
national origin, age, disability, sex, gender identity, religion, reprisal, and where
applicable, political beliefs, marital status, familial or parental status, sexual orientation,
whether all or part of an individual’s income is derived from any public assistance
program, or protected genetic information. The Department prohibits discrimination in
employment or in any program or activity conducted or funded by the Department. (Not
all prohibited bases apply to all programs and/or employment activities.)

To File an Employment Complaint

If you wish to file an employment complaint, you must contact your agency’s EEO
Counselor (http://directives.sc.egov.usda.gov/33081.wba) within 45 days of the date of
the alleged discriminatory act, event, or personnel action. Additional information can be
found online at http://www.ascr.usda.gov/complaint_filing_file.html.

To File a Program Complaint

If you wish to file a Civil Rights program complaint of discrimination, complete the
USDA Program Discrimination Complaint Form, found online at http://www.ascr.usda.
gov/complaint_filing_cust.html or at any USDA office, or call (866) 632-9992 to request
the form. You may also write a letter containing all of the information requested in
the form. Send your completed complaint form or letter by mail to U.S. Department
of Agriculture; Director, Office of Adjudication; 1400 Independence Avenue, S.W.;
Washington, D.C. 20250-9419; by fax to (202) 690-7442; or by email to program.
intake@usda.gov.

Persons with Disabilities

If you are deaf, are hard of hearing, or have speech disabilities and you wish to file
either an EEO or program complaint, please contact USDA through the Federal Relay
Service at (800) 877-8339 or (800) 845-6136 (in Spanish).

If you have other disabilities and wish to file a program complaint, please see the
contact information above. If you require alternative means of communication for
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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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