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This is a publication of the National Cooperative Soil Survey, a joint effort of the United States De-
partment of Agriculture and agencies of the States, usually the Agricultural Experiment Stations. In some
surveys, other Federal and local agencies also contribute. The Soil Conservation Service has leadership for
the Federal part of the National Cooperative Soil Survey. In line with Department of Agriculture policies,
benefits of this program are available to all who need the information, regardless of race, color, national
origin, sex, religion, marital status, or age.

Major fieldwork for this soil survey was completed in the period 1966-72. Soil names and descriptions
were approved in 1973, Unless otherwise indicated, statements in the publication refer to conditions in the
counties in 1972. This survey was made cooperatively by the Soil Conservation Service and the Tennessee
Agricultural Experiment Station. It is part of the technical assistance furnished to the Hawkins County and

Hancock County Soil Conservation Districts.

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

HOW TO USE THIS SOIL SURVEY

HIS SOIL SURVEY contains information

that can be applied in managing farms, wood-
lands, and wildlife areas; in selecting sites for
roads, ponds, buildings, and other structures; and
in judging the suitability of tracts of land for
farming, industry, and recreation.

Liocating Soils

All the soils of Hawkins and Hancock Counties
are shown on the detailed map at the back of this
publication. This map consists of many sheets
made from aerial photographs. Each sheet is num-
bered to correspond with a number on the Index
to Map Sheets.

On each sheet of the detailed map, soil areas are
outlined and are identified by symbols. All areas
marked with the same symbol are the same kind
of soil. The soil symbol 1s inside the area if there
is enough room; otherwise, it is outside and a
pointer shows where the symbol belongs.

Finding and Using Information

The “Guide to Mapping Units” can be used to
find information. This guide lists all the soils of
the county in alphabetic order by map symbol
and gives the capability classification of each. It
also shows the page where each soil is described
and the page for the capability unit in which the
soil has been placed.

Individual colored maps showing the relative
suitability or degree of limitation of soils for
many S{)eciﬁc 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 exam-
ple, soils that have a slight limitation for a given
use can be colored green, those with & moderate
limitation can be colored yellow, and those with
a severe limitation can be colored red.

Farmers and those who work with farmers can
learn about use and management of the soils from
the soil descriptions and from the discussions of
the woodland groups and wildlife.

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

Wildlife managers and others can find infor-
mation about soils and wildlife in the section
“Wildlife.”

Community planners and others can read about
soil properties that affect the choice of sites for
nonindustrial buildings in the section “Engineer-
ing Uses of the Soils.”

Engineers and builders can find, under “En-
gineering Uses of the Soils,” tables that contain
estimates of soil properties and information about
soil features that affect engineering practices.

Scientists and others can read about the soils
in the section “Formation and Classification of
the Soils.”

Newcomers in Hawkins and Hancock Counties
will be especially interested in the section “Gen-
eral Soil Map,” where broad patterns of soils are
described. They will also be interested in the in-
formation about the counties given at the begin-
ning of the publication and in the section “Gen-
eral Nature of the Area.”

Cover: Typical pattern of soils on many farms in Hawkins and

Hancock Counties. The hilly soils are used for pasture, the

steep soils for woodland, and the level to undulating soils for
grain, tobacco, and hay.
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SOIL SURVEY OF HAWKINS AND HANCOCK
COUNTIES, TENNESSEE

BY C. L. MOORE, B. T. BIRDWELL, W. C. MANGRUM, AND CARLIE McCOWAN, SOIL CONSERVATION SERVICE

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

AWKINS AND HANCOCK COUNTIES, in north-

eastern Tennessee (fig. 1), have a total area of 710
square miles, or 454,400 acres. Virginia forms the north-
ern boundary of these counties.

Hawkins County has an area of 807,200 acres, or 480
square miles. Hancock County has an area of 147,200
acres, or 230 square miles. Rogersville is the county seat
of Hawkins County. It is near the Holston River, about
25 miles southwest of Kingsport and 65 miles northeast
of Knoxville. Sneedville is the county seat of Hancock
County. It is near the Clinch River, about 15 miles north-
west of Rogersville.

All of the survey area is in the Ridge and Valley pro-
vince of the Southern Appalachians. The local part of
this province is known as the Great Valley of East Ten-
nessee. It is characterized by many linear, nearly parallel
ridges and intervening valleys that extend northeast-
southwest. The more prominent of these ridges include
Clinch Mountain, Powell Mountain, Wallens Ridge, and
Bays Mountain. The highest elevation is 3,118 feet atop
Chimneytop Mountain. The lowest elevation is about
1,040 feet, at Cherokee Reservoir.

The higher ridges are capped with relatively resistant,
steeply dipping sandstone and siltstone, which weathered
slowly to produce unfertile, moderately deep, predomi-
nantly steep soils. The soils in the valleys are underlain
mostly by shale. These soils are generally of limited
depth, permeability, and productivity.

Bands of limestone occur at intervals. They weathered
more rapidly than the adjacent materials, producing
broad valleys of deep, clayey, more highly productive
soils. Areas of dolomitic limestone are characterized by
moderately high ridges and hills. These soils are deep, are
somewhat cherty, and have a reddish clayey subsoil.

The survey area is drained by the Powell, Clinch, and
Holston Rivers and their many tributaries. Of these three
rivers, only the Holston has extensive bottom lands and
terraces adjacent to it, These gently sloping terraces pro-
vide sites for most of the major industries in Hawkins
County.

Most of the transportation and communication lines
follow the northeast-southwest trend of .the valleys. There
are some winding roads across the ridges in low gaps.

Native vegetation was chiefly hardwood forest and
scattered stands of pine and cedar. Extensive canebrakes
grew on bottom lands of some creeks. Most of the steeper
ridgeland is still wooded, although overcutting, graz-

ing, and fires have reduced the stand quality in many
tracts.

General Nature of the Area

This section briefly describes the development of Haw-
kins and Hancock Counties and gives facts about the
population and the main sources of income. It also de-
scribes the climate of the area and gives information
about farming. The farming statistics are from records
of the U.S. Bureau of the Census.

Hawkins County was created by the Legislature of
North Carolina in 1787. It was named in honor of Benja-
min Hawkins, a member of the Continental Congress and
U.S. Senator. The original boundaries of the county ex-
tended to present day Chattanooga and westward to what
is now Davidson County. The county was greatly reduced
in size between 1792 and 1870 as other counties were es-
tablished within the original boundary.

Hancock County was created by the Tennessee Legis-
lature in 1844. It was named in honor of John Hancock.

Early settlers in the area came from Pennsylvania,
Maryland, Virginia, and North Carolina. They were pro-
ficient hunters, farmers, and craftsmen. The principal
cash crop has long been burley tobacco, raised on small
farms together with beef and dairy cattle. Rogersville is
a leading market center for burley tobacco.

In 1970 Hawkins County had a population of 33,726.
Of this, 15,716 were rural nonfarm residents and 9,918
were urban residents. Of 10,822 workers, 5476 worked in
the county and 4,613 outside the county; 715 did not re-
port their place of work. The 2,719 farms average 79.3
acres.

In 1970 Hancock County had a population of 6,719,
entirely rural. Of 1,566 workers, 853 worked in the county
and 441 outside the county; 272 did not list their place of
work. The 1,263 farms in Hancock County have an aver-
age size of 82 acres.

Important industries within the survey area are lo-
cated mainly along the Holston River near U.S. Highway
11 'W. These include manufacturers of books, plate glass,
automobile parts, textiles, cards and labels, ammunition,
plastic housewares, furniture, and electric motors. Other
employers include a TVA steam plant and motor freight
terminals. Most area residents working outside their home
counties are employed by industries in nearby Kingsport,
Bean Station, and Morristown.
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The survey area has the potential for production of
specialty crops such as vegetables, fruits, nuts, and nurs-
ery products. Only such high value crops as can be grown
on small plots of suitable soils can become economically
important in areas that have such a rugged landscape
and diversified ownership. Livestock production, particu-
larly of feeder calves, is likely to remain important, as
is tobacco production.

Probably the present trend of industrialization and
growth of suburban areas will continue, and many of the
steeper and less productive tracts of cropland and pas-
ture will revert to forest. Other tracts that are now
nearly idle may be used as improved pasture. The recre-
ational and scenic potential of the area will become in-
creasingly important. Some combination of forest man-
agement and natural recreational use may be feasible.

Because of the continuing demand for additional land
for homesites, roads, and industries, comprehensive plan-
ning of urban growth is needed. Areas that have few
limitations for residential sites are commonly the most
productive for farming. There are few areas that have
only slight limitations for most uses, so long-term priori-
ties should be established before irreversible land use
decisions are made.

Knowledge of the limitations of other soils allows de-
velopers to safely design around those limitations. For
instance, esthetically pleasing and environmentally sound
residential developments could be safely planned and
built on shale-derived soils if adequate central sewage
treatment plants were installed, rather than if septic
tﬁnk disposal systems were used in soils unsuitable for
them.

Climate '

The survey area is characterized by mild winters, warm
summers, and abundant annual rainfall. The climate is
mainly influenced by warm, moist airmasses—moving

northward from the Gulf of Mexico and by cool, dry,
continental airmasses from regions to the north and west
of the State. Frequent displacement of one of these air-
masses by the other in winter and early in spring, and
less frequent displacement during the other seasons, pro-
vides invigorating changes in the weather.

Tables 1 and 2 give climatic data from records kept at
Rogersville. Although local topographic features appear
to have only minor effects on major climatic' elements,
Rogersville data are not applicable to the surrounding
terrain without making allowances for the influence of
hills and ridges on precipitation, wind, cold air drainage,
snowfall, and other climatic features.

Precipitation is generally well distributed throughout
the year. It is heavier in winter and in spring because of
frequent flows of moist air from the south. A secondary
seasonal maximum of precipitation occurs late in spring
and early in summer in the form of local showers and
thunderstorms. Precipitation is generally lightest late in
summer and early in fall. Thus, while there are periods of
dry weather, there are also periods of plentiful rainfall
in all seasons. Annual total rainfall during the period of
record at Rogersville ranged from 29.3 inches in 1941 to
53.0 inches in 1948 and 1962.

The average annual temperature at Rogersville is 58° F.
From 1931 to 1970 temperature ranged from a maximum
of 104° to a minimum of —19°. The range of tempera-
tures on record for Rogersville is less than that for many
places in the western part of the State. The number of
days in which temperatures reached 90° or higher has
ranged from 1 in 1963 to 81 in 1986. Occasionally, tem-
peratures exceed 90° as early as April and as late as Octo-
ber, but the greatest frequency of high temperatures
generally is in July and August. Although two-thirds of
the days in winter have temperatures of 32° or lower,
only about 1 day has temperatures of 0° or lower.

!By JoHN VAIKSNORAS, climatologist for Tennessee, National
Weather Service, U.S. Department of Commerce.

TasLe 1.—Temperature and precipitation data
[Data from Rogersville, Hawkins County, 1931-70; elevation 1,355 feet; 36°25’N., 82°59’'W.]

Temperature Precipitation
in 10 will have— Average depth

Month Avet"age Average Daily Average One year in 10 wi v Days with of snow on

daily .daily average monthly Snow cover days with

maximum minimum total Less than— | More than— SNOW COVer

°F °F °p Inches Inches Inches Number Inches
January ____ 49 28 39 4.3 2.2 7.8 21 1.0
February --- 52 29 41 43 2, 7.6 1.5 1.2
March ______ 60 35 48 4.6 3.1 7.8 .6 5
April _______ kel 44 58 3.9 2.4 5.9 *) %)
May . ___ 79 53 66 34 21 54 _— _—
June ______.. 86 80 73 3.3 2.2 5.6 — ——
July ________ 88 64 76 4.8 33 7.5 - —
August _____. 87 63 k(] 3.6 24 5.9 — _—
September __ 84 57 71 2.7 1.4 4.7 — —
October _____ 73 45 59 23 T 5.1 I —
November __. 60 35 48 3.1 14 57 ) )
December ___ 50 29 40 4.0 1.9 71 1.3 1.1
Year _____,| 70 45 58 44.3 36.9 48.6 6.1 3.5
! Less than 0.5 day. ?Trace.



TaBLe 2.—Probabilities of last freezing temperatures in spring and first in fall

HAWKINS AND HANCOCK COUNTIES, TENNESSEE

[Rogersville, Hawkins County]

Dates for given probability and temperature
Probability
16° F 20° F 24° F 28° F 32°F
or lower or lower or lower or lower or lower
Spring :
1 year in 10 later than March 18 March 24 April 2 April 20 April 30
2 years in 10 later than __ --| March 6 March 14 March 24 April 10 April 24
5 years in 10 later than ______________| February 21 March 2 March 14 March 30 April 17
Fall:
1 year in 10 earlier than November 23 November 16 November 3 October 21 October 8
2 years in 10 earlier than November 30 November 22 November 10 October 27 October 16
5 years in 10 earlier than December 8 November 29 November 18 November 3 October 24

The number of days in which maximum temperatures
fail to rise above freezing has ranged from 0 in 1949 to 16
in 1958. Table 2 indicates the dates of the last freezing
temperatures in spring and the first in fall at Rogersville.
They average, respectively, April 17 and October 24, giv-
ing a growing season of about 190 days. Elsewhere in the
State, the average number of days having freezing tem-
peratures differs from that in the immediate area of
Rogersville by about a week in both the cooler northeast
and the warmer southwest.

Severe storms are rare. Only three tornadoes have been
reported in the two-county area. The area is too far in-
land to be subject to much damage from tropical storms.
Hailstorms in a given locality average about two a year,
commonly in spring. Heavy snowstorms are infrequent,
and snow in winter seldom remains on the ground for
more than a few days.

Relative humidity throughout the day usually varies
inversely with the temperature, and it is therefore highest
early in the morning and lowest late in the afternoon.
Also, there is an annual variation of relative humidity.
Average daily values are higher in winter and lower in
spring.

The prevailing wind direction for each month of the
year is west-southwest, and the average windspeed is
about 6 miles per hour, The wind direction changes fre-
quently and is from the west-southwest only about 15
percent of the time. The average monthly windspeed
ranges from about 4 miles per hour in July, August, and
September to about 8 miles per hour in March. Winds are
usually lighter early in the morning and stronger early
in the afternoon.

Clouds cover three-fifths of the sky, on the average,
between sunrise and sunset. Average cloud cover varies
annually from about seven-tenths from December
through March to about one-half in September and Oc-
tober. There is less cloud cover during the growing
season.

How This Survey Was Made

Soil scientists made this survey to learn what kinds of
soil are in Hawkins and Hancock Counties, where they
are located, and how they can be used. The soil scientists
went into the survey area knowing they would likely 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 na-
tive plants or crops, the kinds of rock, and many facts
about the soils. They dug many holes to expose soil pro-
files. A profile is the sequence of natural layers, or hori-
zons, in a soil. It extends from the surface down into the
parent material, which 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 (6).2

Soils that have profiles almost alike make up a soil
series. Except for different textures in the surface layer,
all of 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. Dandridge and
Dunmore, for example, are the names of two soil series.
A1l the soils in the United States having the same series
name are essentially alike in those characteristics that af-
fect their behavior in the undisturbed landscape.

Soils of one series can differ in texture of the surface
soil 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, Dunmore silt loam, 5 to 12 percent
slopes, is one of several phases within the Dunmore 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
photographs show woodlands, buildings, field borders,
trees, and other details that help in drawing boundaries
accurately. The soil map at the back of this publication
was prepared from the aerial photographs.

The areas shown on a soil map are called units. On most
maps detailed enough to be useful in planning the man-

*Italic numbers in parentheses refer to Literature Cited, p. 8.
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agement of farms and fields, a mapping unit is nearly
equivalent to a soil phase. It 1s not exactly equivalent be-
cause it is not practical to show on such a map all the
small, scattered bits of soil of some other kind that have
been seen within an area that is dominantly of a recog-
nized soil phase.

Some mapping units are made up of soils of different
series or of different phases within one series. A soil com-
plex is one such kind of mapping unit shown on the soil
map of Hawkins and Hancock Counties.

A soil complex consists of areas of two or more soils so
intermingled or so small in size that they cannot be shown
separately on the soil map. Each area of a complex con-
tains some of each of the two or more dominant soils, and
the pattern and relative proportions are about the same in
all areas. The name of a soil complex consists of the names
of the dominant soils, joined by a hyphen. Montevallo-
Talbott complex, 20 to 45 percent slopes, is an example.

While a soil survey is in progress, samples of soils are
taken as needed for laboratory measurements and for en-
gincering tests. Laboratory data from the same kinds of
soil in other places are assembled. Data on yields of crops
under defined practices are assembled from farm records
and from field or plot experiments on the same kinds of
soil. Yields under defined management are estimated for
all the soils.

But only part of a soil survey is done when the soils
have been named, described, mapped, and the laboratory
data and yield data have been assembled. The mass of de-
tailed information then needs to be organized in a way
that is readily useful to different groups of readers,
among them farmers, managers of woodlands, engineers,
community planners, and homeowners.

On the basis of yield and practice tables and other data,
the soil scientists set up trial groups. They test these
groups by further study and by consultation with farmers,
agronomists, engineers, and others; they then adjust the
groups according to the results of their studies and con-
sultation. Thus, the groups that are finally evolved re-
flect up-to-date knowledge of the soils and their behavior
under present methods of use and management.

General Soil Map

The general soil map at the back of this publication
shows, 1n color, the soil associations in Hawkins and Han-
cock Counties. A soil association is a landscape that has
a distinctive pattern of soils. It generally 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
may occur in another, but in a different pattern.

A map showing soil associations is useful to people
who want a general idea of the soils in 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 locating sites for engineering works
and recreational facilities and for town and country de-
velopments. It is not suitable for planning the manage-
ment of a farm or field or for selecting the exact location
of a road, building, or similar structure, because the
soils in any one association ordinarily differ in slope,
depth, texture, stoniness, drainage, and other characteris-
tics that affect their management.

The 14 soil associations in Hawkins and Hancock Coun-
ties are described in the following pages. They are grouped
according to the nature of the material in which the dom-
inant soils formed. For more information about the in-
dividual soils in each association, refer to the detailed
map and to the section “Descriptions of the Soils.”

Undulating to Steep Soils Underlain by
Dolomitic Limestone

Three associations are in this group. The soils are dom-
inantly on rounded, highly irregular hills and ridges.
They are more than 5 feet deep over dolomitic limestone
bedrock, and most have a reddish, clayey subsoil. Some of
the soils are cherty, and some are nearly free of chert. The
topography is dominantly hilly, but 1t ranges from un-
dulating to steep.

1. Fullerton-Claiborne-Clarksville association

Hilly and steep, dominantly cherty soils more than G feet
deep over dolomitic limestone; on high hills and ridges

This association consists of high, massive, scenic hills
and ridges. A few water gaps and wind gaps break the
otherwise linear, uniform ridges. In a few places the sur-
face is deeply pitted by limestone sinks. The hillsides are
exceptionally long and smooth, especially where slopes
face east and north. A typical pattern is pale-colored
cherty soils on the somewhat benched and dissected south-
and west-facing slopes and dark-brown loamy soils on
the longer and smoother east- and north-facing slopes.
Along the base of some of the steep slopes, streams have
cut to the limestone, which is exposed. Most of this asso-
ciation is drained by the small crooked and meandering
drainageways leading to the valleys at either side of the
ridges, but some areas are drained by limestone sinks and
thus lack surface streams.

This association makes up about, 10 percent of the sur-
vey area. It is about 40 percent Fullerton soils, 25 percent
Claiborne soils, and 20 percent Clarksville soils. The re-
maining 15 percent is minor soils.

Fullerton soils generally are on the south-facing slopes
and on ridgetops. They are deep and cherty and have a
reddish, clayey subsoil. Claiborne soils are mostly on east-
and north-facing slopes. They have a surface layer of
dark-brown silt loam, a reddish, loamy subsoil, and very
few chert fragments. The cherty, pale-colored Clarksville
soils are mostly on west-facing slopes and on ridgetops.

Minor soils in this association are well-drained, loamy
Minvale soils on benches and foot slopes, well-drained,
loamy Greendale soils along narrow drainageways and
in saucer-shaped depressions, and well-drained Sullivan
soils and moderately well drained Hamblen soils on bot-
tom lands.

About 70 percent of the acreage has been cleared. The
rough and steep areas are generally in mixed hardwoods.
Claiborne soils produce fine volunteer stands of yellow-
poplar. Mixed stands of oaks, beech, gum, hickory, and
maple grow somewhat slowly on Fullerton soils and on
relatively dry Clarksville soils. Most of the cleared arcas
on hillsides are used for pasture, and fine pastures are
throughout the association. Small patches of tobacco,
corn, and garden crops are grown in the hollows, on hill-
tops, and on a few less steep hillsides.

Farms in this association average about 90 acres. Rais-



HAWKINS AND HANCOCK COUNTIES, TENNESSEE 5

ing beef cattle is the main type of farming. Tobacco is
the main cash crop. The potential for pasture and beef
cattle farming, supplemented by a small acreage of such
cash crops as tobacco, is high.

About three-fourths of the acreage is suitable for pas-
ture, but steepness of slope is a limitation to use of farm-
ing machinery. Nearly one-fourth of the acreage is steep
and rough and is suited to woodland, recreational facili-
ties, and wildlife habitat. Small areas on hilltops, on
benches and foot slopes, and in hollows are suitable for
cultivation.

Slope is the main limitation in engineering works. Deep
cuts are required for highway construction, but the soil
mantle is very thick, and little cutting in rock is required.
The cherty soils in the association provide good fill ma-
terial. Inasmuch as some areas of this association lack
flowing water, ponds are a common source of water for
livestock. The soils are permeable, and chemical treatment
or compaction is generally required before the reservoirs
will hold water.

2. Dunmore-Dewey association

Rolling and hilly soils more than 6 feet deep over dolomi-
tic limestone; on rounded hills

This association consists of relatively low, rounded
hills. Approximately 85 percent of the association is on
uplands; the rest is in small, smooth, scattered areas on
benches, foot slopes, and bottom lands. In many places
limestone sinks and shallow depressions are common. In a
few places there are enough sinks to make the topography
rough and irregular. Much of the drainage water empties
into these sinks, and there are a few permanent streams.
The few streams that do exist are fed by large springs.
Small patches of dolomitic limestone bedrock can be seen
around some of the deeper sinks and at the base of a few
steeper slopes; in other places the soils are many feet deep
over bedrock.

This association makes up about 15 percent of the sur-
vey area, and practically all of it is in Hawkins County.
It is about 50 percent Dunmore soils and nearly 10 per-
cent Dewey soils. The remaining 40 percent is minor soils.

The main soils in this association formed in place from
the weathering of dolomitic limestone. Dunmore soils
have a brown loamy surface layer a few inches thick and
a red or yellowish-red clayey subsoil many feet thick.
Dewey soils are similar to Dunmore soils, but the surface
layer 1s darker. In cultivated fields the surface is mottled
brown and red because erosion has exposed the reddish
subsoil in spots.

Minor soils are well-drained, loamy Minvale soils on
benches and foot slopes; well-drained, loamy Greendale
soils along narrow drainageways and in saucer-shaped
depressions; and dark-brown, loamy Claiborne soils on
a few long, east-facing slopes. A few tracts of moderately
well drained Hamblen soils are along the larger streams.

Except for small scattered farm woodlots, the acreage
of this association has been cleared. It is densely popu-
lated and, in the eastern part of Hawkins County, con-
tains numerous housing developments.

In this association farms average about 70 acres. Rais-
ing beef cattle is the main type of farming. Tobacco is
the main cash crop; it is grown on nearly all farms. Pas-
ture and hay are the main crops. Small fields of corn, sil-
age, and small grain are on some farms. The potential for
pasture and hay is high; nearly all of the acreage is
well suited to these crops. The soils are very productive
of such pasture and hay crops as alfalfa, orchardgrass,
white clover, and tall fescue. Soils suitable for row crops
are in small, irregularly shaped fields on hilltops, foot
slopes, and the less sloping hillsides.

Slope is the main limitation to engineering works as
well as to farming. The clayey texture 1s also a limitation,
but probably less so than slope. Deep cuts are required in
highway construction. Only in a few places is cutting in
limestone rock required, because the soil is thick over bed-
rock. For housing developments, septic tank drainage
fields are marginally successful.

3. Decatur-Dewey association

Undulating to hilly soils more than 6 feet deep over dolo-
mitic limestone,; on rounded hills

This association is on low-lying, gently rolling and
rolling hills separated by short, crooked drainageways.
Many of the drainageways empty into limestone sinks,
which are fairly common throughout the association. All
of the association is in Hawkins County.

This association makes up only about 1 percent of the
survey area. Though small, it is important because the
soils are productive and slopes are generally favorable.
It is about 50 percent Decatur soils and 20 percent Dewey
soils. The remaining 30 percent is minor soils, mostly
Etowah and Emory soils and a few areas of Hamblen
soils.

Decatur and Dewey soils are on most of the uplands.
Both are well drained and have a reddish clayey subsoil.
Depth to rock is great. The two soils are similar, but
Dewey soils are less red than Decatur soils.

Minor soils are mostly well drained, loamy, and pro-
ductive. Etowah soils are on foot slopes and on benches in
the uplands, and Emory soils are in saucer-shaped depres-
sions and along narrow drainageways. Moderately well
drained Hamblen soils are dominant in the small areas of
bottom land.

The soils in this association are used mainly for pas-
ture and hay. Small fields of corn, silage, and small grain
are on some farms. Practically every farm has a small
tract of tobacco. The association is thickly populated with
neat and well-kept farmsteads.

In this association farms average about 70 acres. Rais-
ing beef cattle and dairying are the main types of farm-
ing. Tobacco is the main cash crop. The potential for
high-quality pasture and hay is exceptionally high. The
acreage suitable for intensive cultivation is small and in
odd-shaped areas. Much of the acreage can be cultivated
if long cropping systems and other erosion control meas-
ures are used. Slope is the main limitation to farming
and other land uses.
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Figure 2.—Hay baling in sloping area of Decatur and Dewey

soils. Trailer parks and subdivisions are gradually occupying
much of the farmland.

Residential developments are encroaching on some areas
(fig. 2). The soils in this association provide favorable
homesites. Highway construction requires deep cuts and
fills in some places and cutting in limestone rock near the
base of the steeper slopes. Because the soils are permea-
ble, pond reservoirs generally require chemical treatment
before they will hold water. Ponds are an important
source of water for livestock throughout the association.

Rolling to Steep Soils Underlain by Intermittent
Bands of Limestone and Soft Shale

The two associations in this group appear as narrow,
elongated valleys sandwiched between high linear ridges.
The soils range from rolling to steep, and outcrops of
limestone rock are common in most places.

4. Talbott-Rock outcrop association

Rolling to steep soils less than 3V5 feet deep over lime-
stone, and rock outcrop; in long narrow valleys

This association is in long, narrow valleys that extend
across the counties in a southwest to northeast direction.
It mostly lies between prominent sandstone ridges.

This association is dominantly hilly and rough, though
it ranges from rolling to steep. In most places the surface
is deeply pitted by limestone sinks. Outcrops of limestone
rock dot the surface throughout the association, and in
places they occupy as much as 90 percent of the surface
area. Permanent streams flow along the center of the val-
leys. In some places these streams continue for several
miles before they flow out of the valleys through gaps in
the tall ridges.

This association makes up about 7 percent of the coun-
ties. It is about 75 percent Talbott soils and Rock outcrop.
The remaining 25 percent is minor soils.

Talbott soi%s are well drained. Depth to rock ranges
from 20 to 40 inches. There are, however, cracks or ver-
tical joints in the limestone rock where reddish plastic
clay extends to a depth of many feet. These cracks or
joints are sometimes called solution channels. Talbott soils
have a surface layer of brown silt loam only a few inches

thick and a subsoil of reddish, plastic clay. Areas of Tal-
bott soils range in size from very small patches between
the rocks to tracts of 4 or 5 acres having only an occa-
sional outcrop.

Minor soils in this association are mainly Hamblen soils
on narrow strips of bottom lands and Whitwell soils on
adjacent lower terraces. They are moderately well drained
and loamy to a depth of several feet.

Nearly all of the acreage on uplands is used for pasture.
Some is idle and in bushes. There are some small tracts of
heavily cut-over forest. Redcedar and redbud are common
both in the forest and in abandoned fields. Small patches
of corn, hay crops, tobacco, and garden crops are on the
narrow strips of bottom land, foot slopes, and benches.

In this association farms average about 75 acres. Some
farms extend beyond this association to the top of ad-
jacent ridges. Raising beef cattle is the main type of farm-
ing. Tobacco is the main cash crop. Trees are harvested
for fenceposts and lumber in the more rocky, forested
areas. There is substantial off-farm employment.

Farming is very limited because only a small acreage is
snited to cultivation. Lespedeza and tall fescue grow well
where the soils are not too rocky to control the invasion
of brushy growth. Volunteer stands of bluegrass grow
well in spring when moisture is plentiful.

Limitations are severe for engineering works, especially
highway construction. Cuts require excavation of several
feet of massive limestone.

5. Montevallo-Talboti-Rock outcrop association

Hilly and steep soils less than 3%5 feet deep over shale or
limestone, and limestone outcrops,; in long narrow valleys

This association is in long, narrow, straight valleys that
cross the entire survey area in a southwest to northeast
direction. These valleys are only 1 to 2 miles wide, but
they are many miles long. On the sides of the valleys are
high, even-crested sandstone and siltstone mountains that
rise as much as 1,000 feet or more above the valleys.

This association i1s dominantly hilly and steep. In some
places it is very rough because of deep pitting by lime-
stone sinks. In many places outcrops of limestone are
common. The small acreage of smooth land in this asso-
ciation is mostly in narrow strips along the streams and
adjacent low terraces. Small permanent streams meander
for several miles through the valleys, then flow through
deeply cut gaps in the ridges.

This association makes up about 13 percent of the sur-
vey area. It is about 40 percent Montevallo soils and 35
percent Talbott soils and Rock outcrop. The remaining
25 percent s small areas of minor soils.

The soils in this association are in long, narrow bands
that are parallel with the valleys. The Montevallo soils
are side by side with the Talbott soils. Within the bands
the Talbott soils are in small patches among the outcrops
of limestone, or they are in areas, a few acres in size, that
have a few outerops in places.

Montevallo soils are shallow, shaly, and droughty. Soft
shale is at a depth of 20 inches or less. Above the shale is
brownish silt loam that contains many shale fragments.

Talbott soils have a thin, silty surface layer and a red-
dish, plastie, clayey subsoil. In many areas the surface
Jayer of these soils 1s eroded and, therefore, is also clayey
and plastic.

Rock outcrop extends from a few inches to as much as
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4 feet above the land surface. In places it occupies as
much as 80 to 90 percent of the land surface.

Minor soils in this association mainly are moderately
well drained, loamy Hamblen soils on the creek bottoms
and moderately well drained Whitwell soils on low ter-
races next to the bottoms.

About two-thirds of the acreage is cleared and is used
mostly for grazing. Scattered areas are in trees, mainly
redcedar, hickory, and redbud. Fenceposts and lumber
are harvested. Small areas on the bottom lands and foot
slopes are in row crops and hay.

In this association farms average about 75 acres. Rais-
ing beef cattle is the main type of farming. Tobacco is
the main cash crop; a small acreage is grown on most
farms. Some farms have been abandoned, and off-farm
employment is common. The potential for farming is
low because of the Rock outcrop, shallow soils, or steep
slopes, or a combination of these.

The hilly topography and outerops of rock are severe
limitations for engineering works, especially for high-
ways. Cuts in the shale can be made with grading equip-
ment, but those in the limestone require drilling and blast-
ing. Pond reservoirs generally hold water where under-
lain by shale. Seepage is generally excessive where areas
are underlain by the cavernous limestone.

Hilly and Steep Soils on Mountain Back Slopes

The one association in this group consists of deep and
moderately deep, excessively drained and well-drained
soils that are dominantly hilly and steep.

6. Hayter-Litz association

Hilly and steep soils 1¥2 to 6 or more feet deep over shale
or limestone; on mountain back slopes

This association is in long, narrow bands on north-fac-
ing talus slopes. It forms the southern walls of narrow,
deep valleys. It is somewhat dissected by fairly deep
drainageways, many of which converge into common
channels toward the base of the slopes. The slopes are ex-
ceptionally long.

This association is dominantly hilly and steep (fig. 3).
There are no permanent streams, because the association

Figure 3.—Area of a Hayter cobbly loam on steep mountain back
slopes.

does not reach down to the center of the valleys where the
streams are located.

This association makes up about 3 percent of the sur-
vey area. It is about 70 percent Hayter soils and 15 per-
cent Litz soils. The remaining 15 percent is minor soils.

Hayter soils formed in sediment that crept down from
the higher ridges. They have a dark-brown, loamy surface
layer and a brown, friable, loamy subsoil. They are more
than 40 inches deep to rock and have few to common frag-
ments of siltstone and sandstone on the surface and in the
soil. :
Litz soils formed in place from shale. They are in very
small tracts on short, steep slopes and on the points of
hills. They have a surface layer of brown silt loam and
a subsoil of yellowish-brown, shaly silty clay loam. Depth
to shale rock is 20 to 40 inches.

Minor soils in this association are mainly reddish, clayey
Talbott soils on uplands and narrow strips of well-drained,
gravelly Sensabaugh soils along some of the drainageways.

Most of this association is used for pasture. The steeper
parts next to the adjacent mountains are in high-quality
hardwood forest.

In this association farms average about 100 acres. Few
farms are entirely within the association. This associa-
tion contains the back part of most farms whose home-
steads are in the valleys below. Raising beef cattle is the
main type of farming. Tobacco is the main cash crop.

Steep slope is the main limitation to farming. Suitable
pasture is plentiful, though it is a little steep and difficult
to mow. Pasture plants such as bluegrass, orchardgrass,
and tall fescue grow well on these cool, north-facing
slopes. The acreage suitable for cultivation is small.

Slope and hillside slippage are the main limitations to
engineering works. Large landslides are likely if cuts are
made in the slopes.

Hilly to Very Steep Soils on Mountains and Shale
Ridges and Foot Slopes

Two associations are in this group. The soils contain
many small rock fragments and are loamy. They are
dominantly less than 314 feet deep over bedrock and are
steep or very stecp.

7. Wallen-Jefferson association

Hilly to very steep, gravelly soils 1V5 to & feet or more
deep over sandstone and shale; on sandstone mountains
and foot slopes

This association is on long, almost straight and narrow
sandstone mountains that cross the survey area from the
southwest to the northeast. The largest part of the acreage
is in areas on south-facing slopes. The soils extend a
short distance down the north-facing slopes. The soils
are quite thin, and outcrops of sandstone rock are com-
mon on the crests and upper parts of the mountain ridges.
The soils become gradually deeper as distance increases
downslope; the soils on the lower one-third to one-half
of the slopes are generally 3 to 5 feet deep. In most places
fragments of sandstone are scattered over the surface and
in the soil.

This association makes up about 19 percent of the sur-
vey area. It is about 50 percent Wallen soils and 15 per-
ceplt Jefferson soils. The remaining 35 percent is minor
soils.
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Figure 4—Wallen soils on parallel wooded ridges. Sewanee soils
are on bottom lands,

Wallen soils are on crests and upper slopes of the moun-
tains (fig. 4). They are gravelly throughout. Depth to
rock is about 20 to 40 inches. Some of the areas are small
patches among outerops of sandstone.

Jefferson soils are on the lower part of the mountain-
sides and in coves where the larger trees grow. They are
generally gravelly or cobbly. Bedrock is at a depth of 40
to 60 inches or more.

Minor soils are deep, cobbly Bouldin soils in a few of
the coves and on lower slopes; well-drained Ealy and
moderately well drained Sewanee soils in narrow strips
on bottom lands; and Sequatchie and Whitwell soils in
a few small tracts on low terraces next to the narrow
bottoms.

About 75 percent of this association consists of mixed
hardwoods and pines. The cleared part is mainly along
the extremely narrow valleys and on the less steep foot-
hills of the mountains; here, small patches of corn,
tobacco, garden crops, and hay are grown, but most of
the acreage is used for pasture.

The size of land holdings ranges from a few acres to
several hundred acres. The potential for forestry and for
recreational uses is good. Suitable sites for camping and
picnicking are plentiful along the cool mountain streams
that flow through much of the association. Food and
cover for wildlife are available.

Highway construction generally requires the removal
of massive sandstone rock. Landslides arc likely when
cuts are made in the steep slopes.

8. Lehew-Wallen-Calvin association

Steep and very steep, shaly and gravelly soils 1 to 3 feet
deep over shale and sandstone; on high hills and ridges

This association is on long and steep ridges and
rounded high hills and knobs. The ridges and hills are
highly dissected by deep hollows. These hollows are V-
shaped near the heads but widen into narrow, level
strips as they approach permanent streams that flow
through the narrow, winding valleys. Narrow, discon-
tinuous strips of bottom land are along the valley
streams, and small tracts of low terraces are next to the
bottoms. Smooth areas of 2 to 3 acres are on foot slopes

of some of the hills and ridges. All of the association is
underlain by multicolored siltstone, sandstone, and shale.
Soils derived from these rocks generally are dominant in
the area.

This association makes up about 12 percent of the sur-
vey area. It is about 35 percent Lehew soils, 20 percent
Wallen soils, and 15 percent Calvin soils. The remain-
ing 30 percent is minor soils.

Lehew soils are reddish, are loamy, and have many
small fragments of reddish and brownish rock on the
surface and in the soil. Multicolored sandstone, siltstone,
and shale are at a depth of about 20 to 40 inches. These
soils are on the long, high ridges.

Wallen soils are similar to Lehew soils, but Wallen
soils lack the reddish color of Lehew soils. Much of the
acreage of Wallen soils is in areas on south- and west-
facing slopes opposite Calvin soils, which are in areas
on north- and east-facing slopes. Calvin soils are red-
dish, are loamy, and have many fragments of reddish
shale on the surface and in the soil. Rock is at a depth
of about 2 to 3 feet.

Minor soils in this association are very shaly Monte-
vallo soils on some of the hills below the higher ridges,
making np approximately 10 percent of the association;
well-drained Ealy and moderately well drained Sewanee
soils in small areas on bottom lands; well-drained,
gravelly Sensabaugh soils in narrow strips in the val-
leys; and Sequatchie and Whitwell soils in the few small
areas of low terraces that lie a few feet above the first
bottoms.

About two-thirds of the association is in heavily cut-
over, dominantly hardwood forest. Most of the rest is
in pasture. Small areas of corn, tobacco, garden crops,
and hay. are grown in the narrow valleys.

In this association farms average about 100 acres.
Raising a few beef cattle is the main type of farming.
Tobaceo is the main, and on most farms the only, cash
crop. Suitable pasture is scarce because of steep slopes.
Natural fertility is low in the upland soils, and nearly
all of these solls are gravelly or shaly. Soils suitable
for cultivation are in small areas in the narrow, wind-
ing valleys. Off-farm employment is common, and many
of the farmers are retired. The potential for forestry,
recreational use, and limited farming is good.

The soils are severely limited for engineering works,
especially highway construction. Deep cuts and removal
of rock are required. Hillside slipping is likely when
cuts are made in the long, steep slopes. Since most areas
of the lower lying soils are underlain by slowly perme-
able shale, pond reservoirs generally hold water.

Undulating to Hilly Soils Underlain by Soft Shale

Two associations are in this group. The soils are under-
lain dominantly by soft shale at a depth of 1 to 4 feet.
Very shaly soils and soils that have a subsoil of reddish
silty clay are side by side. These associations are dom-
inantly rolling, but they range from undulating to
hilly.

9. Sequoia-Montevallo association

Undulating to hilly soils 1 to 8V5 feet deep over shale;
on uplands

This association is in an undulating to hilly, valley-
like area. The low-lying hills are somewhat rounded and
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have broad, gently rolling tops and short, moderately
steep sides. Some of the hills are long and narrow, have
sharp crests, and are only a few feet high. The area is
drained by numerous crooked, meandering drainageways
and, in a few places, by shallow depressions. In a few
places there are ledges of limestone outcrop a few feet
wide that run parallel with the valley.

This association makes up only about 1 percent of the
survey area. All of it is in Hawkins County. It is about
60 percent Sequoia soils and 20 percent Montevallo soils.
The remaining 20 percent is minor soils.

Sequoia soils, where not severely eroded, have a sur-
face layer of brown silt loam and a subsoil of yellowish-
red silty clay.

Montevallo soils are shaly silt loam over bedrock,
which is at a depth of 20 inches or less.

Minor soils in this association are deep, loamy, well-
drained Shouns soils along the outer edges of the asso-
ciation next to mountain slopes, shaly Litz soils on the
short hillsides, and narrow strips of limestone outcrop
and reddish Talbott and Dewey soils.

Practically all the acreage of this association has been
cleared, and it is used mostly for pasture. Small fields of
corn, hay, and tobacco are grown. The area is thickly
populated with small farms and with nonfarm resi-
dences along the major highways.

In this association farms average about 70 acres. Rais-
ing beef cattle is the main type of farming. There are
a few dairy farms. Tobacco 1s the main cash crop; a
small acreage is grown on practically all farms. The po-
tential for pasture and a beef cattle type of farming,
supplemented by a small acreage of a cash crop such
as tobacco, is fairly high. Practically all of the associa-
tion is suitable for pasture. Soils suitable for row crops
are in small areas.

In most places, cuts for road construction can be made
in the shale rock with grading equipment. Most of the
soils have percolation rates too slow for satisfactory
functioning of septic tank drainage fields. This slow
percolation, however, favors the area for water im-
poundment.

10. Shouns-Sequoia association

Undulating and rolling soils 2 to 5 or more feet deep
over shale; mainly on foot slopes

This association is in a valley area that contains foot
slopes of a high, long ridge on the northern side. It is
dominantly undulating and rolling and has occasional
short, steep slopes along the deeper drainageways.

This association makes up only about 1 percent of
the survey area. It is about 60 percent Shouns soils and
15 percent Sequoia soils. The remaining 25 percent is
minor soils.

Shouns soils are deep, reddish, loamy, and well
drained. They are among the most desirable soils in the
survey area.

Sequoia soils have a surface layer of brown silt loam
and a subsoil of yellowish-red silty clay. Depth to shale
is moderate.

Minor soils in this association consist of small areas
of well-drained, gravelly Sensabaugh soils along drain-
ageways and shaly Montevallo and Litz soils on a few
of the steeper slopes.
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Figure 5.—Residences in an area of a sloping Shouns silt loam.

This association is probably the most densely populated
In the survey area (fig. 5). It contains nearly all of the
town of Rogersville. Much of the rest consists of home
and business sites. There are a few small farms at the
western end of the area that raise beef cattle and grow
small patches of tobacco.

The part of the association that is not taken up by
urban uses is well suited to farming. All of the associa-
tion is well suited to pasture, and much is suited to cul-
tivated crops.

About two-thirds of the area is suitable for homesites
that must depend on septic tank drainage fields. In the
rest of the area percolation rates are too slow for this
use. Where sewerlines are available, practically all of the
assoclation is desirable for urban expansion. The loca-
tion between scenic, high ridges makes this association a
desirable place to live.

Undulating to Very Steep Soils Underlain by Hard
Calcareous Shale

Three associations are in this group. The soils formed
in material weathered from calcareous shale. Depth to
shale ranges from only a few inches on the steeper hills
to 4 or 5 feet in the small level areas. These associations
are dominantly hilly and steep, but they range from un-
dulating to very steep.

11. .Dandridge-Whitesburg association

Steep soils less than 2 feet deep over shale rock and nar-
row strips of gently sloping soils J or more feet deep
over shale rock; on hills and in hollows

This association is on high, winding hills and ridges
that are deeply dissected by drainageways. These drain-
ageways, or hollows, are V-shaped at the heads but
widen gradually to narrow strips of level land as they
approach permanent streams. Some of the association
borders the Holston River flood plain.

This association is dominantly hilly and steep. Small
tracts of level to rolling soils are on a few of the broader
tops of hills, on foot slopes, and along streams. Most of
these areas are no more than 2 or 3 acres in size. This
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association is drained by many meandering small streams
or creeks.

This association makes up about 9 percent of the sur-
vey area. It is about 80 percent Dandridge soils and 5
percent Whitesburg soils. The remaining 15 percent is
minor soils.

Dandridge soils are on nearly all of the hills. Hard
shale rock is at a depth of less than 20 inches, and there
are many fragments of shale throughout the profile.

Whitesburg soils are moderately well drained, loamy
soils that are in narrow strips in hollows.

Minor soils in this association include moderately deep,
yellowish Needmore soils on the few hilltops broad
enough to accommodate a 2- or 3-acre field and well-
drained Sullivan soils and moderately well drained
Hamblen soils in small tracts on bottom lands along
meandering streams.

About 70 percent of the acreage is cleared, and most
is used for pasture. Small fields of corn, tobacco, and
hay arve on the hilltops, in the hollows, and along the
streams.

In this association farms average about 100 acres. Rais-
ing beef cattle is the main type of farming. There are a
few dairy farms. Tobacco 1s the main cash crop; it is
grown on practically all farms. Tobacco crops are gen-
erally grown in areas less than 1 acre. Off-farm employ-
ment is common.

The potential for beef cattle farming, supplemented by
a small acreage of a cash crop such as tobacco, is fair.
The potential for pasture on upland soils is fair. Many
of the slopes are too steep for mechanized equipment.
Pasture plants grow well in spring and early in summer
when moisture 1s plentiful, but growth is poor during
the drier months in summer and fall because available
water capacity is low in the upland soils. Soils suitable
for cultivation are in small, widely scattered areas.

Road construction requires deep cuts in the hard shale
rock and deep fills to bridge the hollows. Water impound-
ment is nearly always successful because the underlying
shale is impervions or nearly impervious. In many
places this association is thickly populated with small
farms and with residences along highways. Soils deep
enough or permeable enough for successful operation of
septic tank drainage fields are scarce.

12. Dandridge-Needmore-Leadvale association

Undulating to hilly soils 1%5 to 5 feet deep over calcare-
ous shale rock ; on uplands and foot slopes

This association consists of relatively low-lying hills.
Some of the hills have tops broad enough to accommo-
date 2- to 4-acre fields. Fairly large, smooth areas on
foot slopes are between the narrow strips of bottom land
and the uplands. The area is drained by common,
crooked drainagewsays.

This association makes up about 3 percent of the sur-
vey area. All of it is in the southwest corner of Hawk-
ins County. It is about 45 percent Dandridge soils, 20
percent Needmore soils, and 15 percent Leadvale soils.
The remaining 20 percent is minor soils.

Dandridge soils are shaly. Hard calcareous shale rock
is at a depth of 20 inches or less. The soils are on the
hillsides.

Needmore soils are on the broader hilltops. They have
a yellowish, clayey subsoil that is slowly permeable. Shale
is at a depth of 20 to 40 inches.

Leadvale soils are moderately well drained and have a
fragipan. They are on foot slopes.

Minor soils are moderately well drained Whitesburg
soils in hollows and well-drained Sullivan soils and
moderately well drained Hamblen soils in small areas on
bottom lands along the winding streams.

_ About two-thirds of the acreage is in pasture, The rest.
is used for corn, hay, silage, small grain, and tobacco.
Crops other than pasture are in small fields.

In this association farms average about 80 acres. Rais-
ing beef cattle and dairying are the main types of farm-
ing. Tobacco is the only cash crop of any importance.
Suitable pasture is fairly plentiful, though some of the
steeper soils are shallow and droughty. Soils suitable
for row crops are in small areas.

Road construction requires much cutting in the hard
shale rock and filling of the moderately deep hollows.
The soils are generally neither permeable enough nor
deep enough for successful operation of septic tank drain-
age fields. Pond reservoirs nearly always hold water
because the underlying shale is practically impervious.

13. Cynthiana-Litz association

Steep, flaggy and shaly soils 1 to 3 feet deep over shale
and limestone,; on hills and ridges

This association consists of high, winding hills and
ridges. It is dissected by common, deep, V-shaped
hollows.

The association is dominantly steep but ranges from
hilly to very steep. Small, discontinuous tracts of bottom
land are along the creeks and branches. Typical areas
are around the eastern end of Short Mountain east of
Mooresburg and around the base of Devil’s Nose north
of Rogersville.

This association is underlain by interbedded, slabby
limestone and calcareous shale. These rocks are vertically
tilted, and their sharp edges protrude above the soil sur-
face in many places.

This association makes up about 3 percent of the sur-
vey area. It is about 70 percent Cynthiana soils, 15 per-
cent Litz soils, and 15 percent minor soils.

Cynthiana soils are somewhat clayey and have numer-
ous slabs of limestone and chips of shale on the surface
and in the soil. Hard shale and limestone are at a depth
of less than 20 inches.

Litz soils have many fragments of shale on the sur-
face and in the soil. Between the many shale fragments
are silt loam and silty clay loam. Rippable shale is at a
depth of about 20 to 30 inches. :

Minor soils are mainly well-drained Sullivan and mod-
erately well drained Hamblen soils on the narrow strips
of bottom land along the creeks and branches. Small
arcas of well-drained, loamy Jefferson soils are along
the outer edge next to mountain slopes of another
association.

About 40 percent of the acreage is in forest of hard-
woods and some redcedar. Most of the rest is in native
pasture. Corn, tobacco, hay, and garden crops are grown
in small patches along the creeks and branches and in
the hollows.

In this association farms average about 100 acres. Prac-
tically all farmers raise a few beef cattle and grow a
small field of tobacco. Some trees for lumber and fence-
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posts are harvested. There is a substantial amount of
off-farm employment.

Land suitable for cultivation is in small scattered
tracts seldom larger than 2 or 3 acres. The uplands are
rough and steep and are difficult to maintain in produc-
tive pasture.

Soil limitations to engineering works, especially road
construction, are severe. Deep cuts in hard shale rock are
required, and suitable fill material is scarce.

Undulating to Hilly Soils on River Terraces
Underlain by Shale

. One association is in this group. It consists of predom-
inantly deep, loamy soils on river terraces. The soils are
excessively drained to moderately well drained.

14. Holston-Cloudland-Dandridge association

Undulating and rolling soils § to 6 or more feet deep
over shale and hilly soils less than 2 feet deep over shale;
mainly on river terraces

‘This association is in sweeping bends of the Holston
River. It is mainly on terraces along the river. The ter-
races are interrupted in a few places by protrusions of
shale hills. They have a common pattern consisting of a
narrow strip of first bottom along the river followed by
a fairly broad area of low terrace only a few feet higher
than the bottom; next is a short escarpment that goes
up to a broad, undulating, plateaulike plain of high
terraces.

The association is dominantly undulating and rolling,
except for the steep escarpments separating the terrace
levels and the few deep drainageways that have cut
down to the shale.

"This association makes up about 3 percent of the sur-
vey area. All of it is in Hawkins County. It is about 40
percent Holston soils, 10 percent Cloudland soils, and
10 percent Dandridge soils. The remaining 40 percent is
minor soils.

Holston soils are deep, loamy, yellowish, and well
drained. They are on the high terrace along with Cloud-
land soils, which are moderately well drained and have
a fragipan. Dandridge soils are on the few shale hills
that extend above the terrace plain. They are shallow
and shaly.
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Figure 6.—Book printing plant in Holston-Cloudland-Dandridge

association. Most industries are inlsareas of Holston and Cloudland
soils,
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Several important minor soils are in this association.
Well-drained Staser soils and moderately well drained
Lindside soils, both of which are loamy and fertile, are
on the first bottoms along the river. On the low terraces
are well-drained, loamy Statler soils and moderately
well drained, loamy Altavista soils. Some large areas of
poorly drained, gray Guthrie soils are on the flat parts
of the old terraces.

This association is used for corn, silage, tobacco, hay,
and pasture. Several industrial plants (fig. 6) are located
here, and homesites are being developed on some tracts.

In this association farms average about 100 acres.
Raising beef cattle and dairying are the main types of
farming. Tobacco is the main cash crop.

The potential for farming is fairly high. The main
limitations are wetness in some places and low fertility
of the soils on the high terraces.

The presence of a slowly permeable fragipan over
much of the association is a severe limitation for roads
and residential sites, but areas of the Holston soils have
slight limitations for most other uses.

Descriptions of the Soils

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

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

Preceding the name of each mapping unit is a sym-
bol that identifies the mapping unit on the detailed soil
map. Listed at the end of each description of a mapping
unit is the capability unit and woodland suitability group
in which the mapping unit has been placed. The page
for the description of each capability unit can be learned
by referring to the “Guide to Mapping Units” at the
back of this survey.

The acreage and proportionate extent of each mapping
unit are shown in table 8. Many of the terms used in de-
scribing soils can be found in the Glossary, and more
detailed information about the terminology and meth-
ods of soil mapping can be obtained from the Soil Sur-
vey Manual (6).
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TasLE 3.—A pproxvimate

SOIL SURVEY

acreage and proportionate extent of the soils

Soil Acres | Percent Soil Acres | Percent

Allen loam, 5 to 12 percent slopes —_________ 780 0.2 Holston loam, 2 to 5 percent slopes ...—__..._ 2,300 0.5
Allen loam, 12 to 20 percent slopes . _____ 1,110 2 Holston loam, 5 to 12 percent slopes —.._._._. 1,930 4
Allen loam, 20 to 35 percent slopes —_________ 620 1 Holston loam, 12 to 20 percent slopes _______ 1,550 3
Altavista silt loam __ 980 2 Holston-Urban land complex oo ___.__ 1,980 4
Bland-Rock outcrop complex, 20 to 40 percent Jefferson loam, 5 to 12 percent slopes __.__.__ 2,910 Ki}

slopes ____ 3,890 9 Jefferson loam, 12 to 20 percent slopes ______ 2,290 b
Bouldin cobbly loam, 20 to 60 percent slopes - 2,250 5 Jefferson cobbly loam, 5 to 12 percent slopes - 580 a
Calvin silt loam, 15 to 35 percent slopes ____ 1,240 3 Jefferson cobbly loam, 12 to 20 percent slopes 3,080 N
Calvin silt loam, 35 to 60 percent slopes —___ 2,240 5 Jefferson cobbly loam, 20 to 35 percent slopes 7,080 1.6
Calvin-Wallen complex, 25 to 60 percent slopes 17,460 3.8 Leadvale silt loam, 2 to 5 percent slopes —-._. 1,110 2
Claiborne silt loam, 5 to 12 percent slopes ___ 1,380 3 Leadvale silt loam, 5 to 12 percent slopes ____ 2,470 b5
Claiborne silt loam, 12 to 25 percent slopes __ 3,690 8 Leesburg gravelly loam, 10 to 20 percent slopes 560 a1
Claiborne silt loam, 25 to 40 percent slopes __ 8,640 1.9 Lehew channery loam, 25 to 60 percent slopes 20,670 4.6
Claiborne soils, 15 to 35 percent slopes, Lindside silt loam .. __________________ 830 2

severely eroded 230 1 Litz shaly silt loam, 8 to 20 percent slopes __ 1,450 3
Clarksville cherty silt loam, 5 to 20 percent Litz shaly silt loam, 20 to 35 percent slopes __ 2,940 q

slopes ___ 3,800 8 Litz shaly silt loam, 20 to 35 percent slopes,
Clarksville cherty silt loam, 20 to 40 percent severely eroded __________________________ 1,590 3

slopes 8,150 1.8 Litz shaly silt loam, 35 to 60 percent slopes __ 7,570 1.7
Cloudland loam, 2 to 5§ percent slopes —._.__.__ 2,150 5 Melvin silt loam __________________________ 1,440 3
Cloudland loam, 5 to 12 percent slopes ______ 1,980 4 Minvale silt loam, 2 to 5 percent slopes __.__ 440 1
Cynthiana flaggy silty clay loam, 5 to 20 Minvale silt loam, 5 to 12 percent slopes ____ 5,200 1.1

percent slopes . _______________________ 1,270 3 Minvale silt loam, 12 to 20 percent slopes -_._ 2,070 5
Cynthiana flaggy silty clay loam, 20 to 50 Montevallo shaly silt loam, 8 to 25 percent

percent slopes .. 10,510 23 slopes ___ 4,550 1.0
Dandridge shaly silty clay loam, 5 to 20 Montevallo shaly silt loam, 25 to 50 percent

percent slopes - ___ 8,570 1.9 slopes _____________ 21,660 4.8
Dandridge shaly silty clay loam, 20 to 35 Montevallo-Talbott complex, 20 to 45 percent

percent slopes _______ 10,330 2.3 slopes — - 6,350 14
Dandridge shaly silty clay loam, 35 to 60 Needmore silt loam, 2 to 5 percent slopes ____ 800 2

percent slopes —._______ 23,140 5.1 Needmore silt loam, 5 to 12 percent slopes ..._ 2,310 5
Decatur silt loam, 5 to 12 percent slopes ——— 1,750 4 Nella cobbly loam, 5 to 12 percent slopes —___ 340 1
Decatur silt loam, 12 to 20 percent slopes ___ 460 1 Nella cobbly loam, 12 to 20 percent slopes ___ 1,800 4
Dewey silt loam, 5 to 12 percent slopes _____ 3,950 9 Nella cobbly loam, 20 to 45 percent slopes ..__ 5,230 1.2
Dewey silt loam, 12 to 20 percent slopes _... 1,930 4 Rock outcrop-Talbott complex, 10 to 40 percent
Dunmore silt loam, 5 to 12 percent slopes ___ 9,560 21 slopes ______________ . 13,130 29
Dunmore silt loam, 12 to 20 percent slopes __ 10,620 2.3 Sensabaugh gravelly loam .. _.__ . ____ 3,720 8
Dunmore silt loam, 20 to 35 percent slopes _. 3,300 q Sequatchie loam ______ 780 2
Dunmore silty clay loam, 12 to 25 percent Sequoia silt loam, 3 to 12 percent slopes. eroded 3,260 T

Slopes - 550 1 Sequoia silt loam, 12 to 20 percent slopes,
Dunning silty clay loam . ________ 250 1 ernded —._______ — —— 2,750 .6
Ealy loam . 500 1 Sewanee loam . 2,760 .6
Emory silt loam ___________________________ 460 1 Shouns silt loam, 3 to 12 percent slopes ____ 3,950 9
Etowah silt loam, 2 to 5 percent slopes _____ 1,060 2 Shouns silt loam, 12 to 25 percent slopes ____ 2,750 8
Etowah silt loam, 5 to 12 percent slopes __.__ 2,540 6 Staser silt loam oo . 4,810 1.1
Etowah silt loam, 12 to 25 percent slopes ____ 480 Al Statler silt loam - 830 2
Fullerton cherty silt loam, 5 to 12 percent Sullivan loam _______ - 2,670 .6

slopes oo 4,540 1.0 Taft silt loam ______ — 1,340 3
Fullerton cherty silt loam, 12 to 20 percent Talbott silt loam, 5 to 12 percent slopes, eroded 2,560 6

slopes _________ S 6,750 1.5 Talbott silt loam, 12 to 25 percent slopes, eroded 1,830 4
Fullerton cherty silt loam, 20 to 35 percent Talbott silty clay, 12 to 25 percent slopes,

slopes e __ — 6,780 1.5 severely eroded - _____________ 610 1
Gilpin silt loam, 25 to 50 percent slopes ____ 2,330 b5 Talbott-Rock outerop complex, 5 to 20 percent
Greendale silt loam _____________ . _____ 2,080 b5 SlopeS e e 5,220 1.1
Guthrie silt loam ___ . ______ 630 1 Talbott-Rock outerop complex, 20 to 50 percent
Hamblen silt loam ___ 8,840 1.9 S1OPeS o e 24,360 5.4
Hartsells loam, 3 to 12 percent slopes _______ 1,100 2 Wallen gravelly loam. 25 to 60 percent slopes 21,810 4.8
Hartsells loam, 12 to 20 percent slopes ______ 2,020 4 Wallen-Rock outcrop complex, 25 to 60 percent
Hayter loam, 3 to 12 percent slopes _________ 1,950 4 SlOPeS - e 26,890 5.9
Hayter loam, 12 to 20 percent slopes ——______ 1,570 4 Whitesburg silt loam _____________________.__ 2,950 a
Hayter loam, 20 to 35 percent slopes ________ 2,260 5 Whitwell loam __.__________________ _ 1,280 3
Hayter cobbly loam, 10 to 20 percent slopes -_ 810 2 Water, qUATTIeS oo 8,100 1.8
Hayter cobbly loam, 20 to 35 percent slopes __ 2,340 .5 ! | —
Hayter cobbly loam, 35 to 55 percent slopes __ 5,190 11 Total .._. - — 454,400 100.0

Allen Series

The Allen series consists of deep, loamy, well-drained
soils on benches and foot slopes of sandstone and silt-

stone mountains.

The soils formed in material that

washed or rolled downslope from higher areas. Slopes

range from about 5 to 35 percent.

In a representative profile the surface layer is brown,
very friable loam about 7 inches thick. The subsoil, to a
depth of 15 inches, is strong-brown, friable loam. Below
this is yellowish- red friable clay loam that grades to
red clay at a depth of 50 inches. A few sandstone peb-
bles and cobbles are throughout the profile.

Permeability is moderate, and available water capacity
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is medium. Reaction is strongly acid and very strongly
acid, except where the surface layer has been limed. The
soils are easy to work, and crops respond well to
management.

About half of the acreage of these soils has been
cleared and is used for tobacco, pasture, hay, corn, and
small grain. Some of the remaining acreage is in hard-
wood trees, and some of the formerly cleared areas are
reverting to pine and hardwood forest.

Representative profile of Allen loam, 12 to 20 percent
slopes:

Ap—O0 to 7 inches, brown (10YR 5/8) loam; weak, fine, granu-
lar structure; very friable; many roots; about 5 per-
cent, by volume, sandstone pebbles; strongly acid;
abrupt, smooth boundary.

B1—7 to 15 inches, strong-brown (7.5YR 5/8) loam; weak,
medium, subangular blocky structure; friable; com-
mon roots; about 5 to 10 percent, by volume, sand-
stone gravel; strongly acid; clear, smooth boundary.

B21t—15 to 28 inches, yellowish-red (6YR 5/6) clay loam;
moderate, medium, subangular blocky structure; fri-
able; few roots; discontinuous clay films on faces of
peds; about 10 percent, by volume, sandstone gravel;
strongly acid; gradual, smooth boundary.

B22t—28 to 50 inches, yellowish-red (5YR 5/8) clay loam;
strong, medium, subangular blocky structure; friable;
continuous clay films on faces of peds; about 10 per-
cent, by volume, sandstone gravel; very strongly
acid; gradual, smooth boundary.

B3—50 to 70 inches, red (2.5YR 4/8) clay; weak, coarse, sub-
angular blocky structure; firm, slightly plastic; dis-
continuous clay films on faces of peds; very strongly
acid.

The A horizon is brown, yellowish-brown, or strong-brown
loam or sandy loam. It is 5 to 10 inches thick.

The B1 horizon is thin or is absent in some profiles. The
B2t horizon is red or yellowish-red clay loam that ranges to
red or dark-red clay in the lower part.

Bedrock of shale, siltstone, or sandstone is at a depth of
more than 6 feet.

AnC—Allen loam, 5 to 12 percent slopes. This is a
deep, loamy, sloping, well-drained soil. It is on benches
and mountain foot slopes.

_ The surface layer is brown, friable loam about 5 to 9
inches thick. The subsoil is yellowish-red clay loam sev-
eral feet thick.

Included with this soil in mapping are a few small
areas of a deep, loamy, brownish soil. Also included are
a few small areas of soils that are similar to this Allen
soil, but sandstone, cobbles, and gravel make up about
15 to 25 percent, by volume, of the profile. A few small
areas of eroded soils that have a surface layer of reddish
clay loam are also included.

This soil is well suited to the commonly grown crops.
It is well suited to use as homesites and to other engi-
neering uses. Steepness of slope is the main concern of
management for most uses. Capability unit 11Te~1; wood-
land suitability group 30T.

AnD—Allen loam, 12 to 20 percent slopes. This is a
deep, loamy, reddish, well-drained soil on mountain foot
slopes. It formed in materials that washed or rolled from
soils on the sandstone and siltstone mountains. This soil
has the profile described as representative of the series.

The surface layer is brown, friable loam about 6 to 8
inches thick. The subsoil is yellowish-red, friable clay
loam that extends to a depth of several feet.

Included with this soil in mapping are a few small
areas of soils that are similar to this Allen soil, but
sandstone cobbles and gravel make up about 15 to 25 per-

cent, by volume, of the profile. Also included are a few
small areas of a soil that has shale or siltstone bedrock at
a depth of about 3 feet and a few small, eroded areas
that have a surface layer of reddish clay loam.

Strong slopes are the main concern of management. If
erosion 1s adequately controlled, this soil is suited to the
commonly grown crops. Slope 1s the main limitation to
such engineering uses as homesites. Capability unit
IVe-1; woodland suitability group 307.

AnE—Allen loam, 20 to 35 percent slopes. This is a
deep, loamy soil on foot slopes of the sandstone
mountains.

The surface layer is brown, friable loam about 6 inches
thick. In wooded areas the upper 1 or 2 inches is stained
darker by organic matter. The subsoil is yellowish-red
or red clay loam to a depth of 5 feet or more.

Included with this soil in mapping are a few areas of
a deep, loamy soil that has about 15 to 25 percent, by
volume, sandstone cobbles and gravel. A few small areas
of somewhat shallower soils over sandstone or siltstone
bedrock are also included.

Steepness of slope is a limitation to the use of this
soil for pasture and woodland. Slope and hillside slip-
page are the main limitations to engineering. Large
landslides are likely if cuts are made in the slopes. Cap-
ability unit VIe-1; woodland suitability group 3r8.

Altavista Series

The Altavista series consists of loamy, deep, moderately
well drained soils on low terraces of rivers. The soils
formed in mixed alluvium from these rivers. Slopes range
from 0 to 2 percent.

In a representative profile the surface layer is brown
silt loam about 9 inches thick. The subsoil is yellowish-
brown, friable silt loam and clay loam that extends to a
depth of 42 inches. It is mottled in the lower part with
shades of gray and brown. Below a depth of 42 inches is
friable loam mottled in shades of gray, brown, and yellow.

Permeability is moderate, and available water capacity
is high. Reaction is strongly acid and medium acid, ex-
cept where the surface layer has been limed. The soils are
easy to work, and crops respond very well to management.

Altavista soils are used for corn, small grain, tobacco,
hay, and pasture.

Representative profile of Altavista silt loam:

Ap—O0 to 9 inches, brown (10YR 4/3) silt loam; moderate,
medium, granular structure; friable; many fine
roots; slightly acid; clear, smooth boundary.

B2t—9 to 23 inches, yellowish-brown (10YR 5/6) silt loam;
common, medium, faint, brown (10YR 5/3) mottles;
weak, medium, subangular blocky structure; friable;
common patchy clay films; medium acid; few sand-
stone cobbles; gradual, smooth boundary.

B3—23 to 42 inches, yellowish-brown (10YR 5/8) clay loam;
common, coarse, yellowish-brown (10YR 5/4) and
light brownish-gray (10YR 6/2) mottles; weak,
coarse, subangular blocky structure; friable; few
water-rounded sandstone pebbles 1 to 3 inches in di-
ameter; few worm casts and root holes filled with
dark grayish-brown silt loam; strongly acid; clear,
smooth boundary.

C—42 to 60 inches, mottled light brownish-gray (10YR 6/2),
strong-brown (7.5YR 5/6), and yellowish-brown
(10YR 5/4) loam; massive; very friable, strongly
acid ; few black concretions.

The Ap horizon is brown, dark-brown, or grayish-brown silt
loam or loam. It is 5 to 10 inches thick.
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The Bt horizon is strong-brown, brown, or yellowish-brown
gilt loam, silty clay loam, or clay loam. The B3 horizon is
mottled brown, yellow, and gray loam, silt loam, or clay loam.
Below this horizon is stratified sediment.

Shale bedrock is at a depth of more than 6 feet.

At—Altavista silt loam, This is a nearly level, moder-
ately well drained, loamy soil on low river terraces. It is
above flood level, although water does stand on it in the
low places for very brief periods.

Included with this so1l in mapping are a few small
areas of a well-drained soil and a few areas of a somewhat
poorly drained soil.

Row crops can be grown every year on this soil. Tt re-
sponds well to management. Among the suited crops are
small grain, silage, corn, hay, and pasture. Alfalfa is
likely to be short-lived on this soil, because in winter and
in spring a seasonally high water table saturates the soil
to within 2 or 3 feet of the surface.

Unless extensively drained, this soil is generally un-
suited to uses such as homesites because the water table is
seasonally high. Capability unit ITw-1; woodland suit-
ability group 2w8.

Bland Series

The Bland series consists of moderately deep soils in
narrow strips and patches between outcrops of reddish
limestone on uplands. The soils are near the outer edge
of the limestone valleys. They formed in material derived
from red, clayey limestone. Bedrock is at a depth of about
20 inches to 38 feet, but it is mostly at a depth of 20 to 25
inches. Slopes are 20 to 40 percent.

In a representative profile the surface layer is dark red-
dish-gray silty clay loam about 5 inches thick. The sub-
soil is reddish-brown, plastic silty clay and clay. Lime-
stone bedrock is at a depth of 25 inches.

Permeability is moderately slow, and available water
capacity is low. Reaction is neutral to medium acid.

Some areas are used for unimproved pasture, but most
have been abandoned and are reverting to scrub woodland
of redcedar, honeylocust, wild plum, and redbud.

Representative profile of Bland silty clay loam in an
area of Bland-Rock outcrop complex, 20 to 40 percent
slopes:

Ap—O0 to 5 inches, dark reddish-gray (5YR 4/2) silty clay
loam; moderate, fine and medium, granular struc-
ture; friable; many roots; few, small, angular,
reddish limestone fragments; neutral; clear, wavy
boundary.

B21t—35 to 11 inches, reddish-brown (5YR 4/3) silty clay;
strong, medium and fine, subangular and angular
bloeky structure; firm, slightly sticky and plastic;
common roots; discontinuous dark reddish-brown
(5YR 3/2) ped coats; few fine pores; few reddish
limestone fragments; neutral; gradual, irregular
boundary.

B22t—11 to 21 inches, reddish-brown (5YR 4/3) clay; mod-

erate, medium and fine, subangular blocky structure;
firm, plastic; continuous clay films on peds and rock

fragments; about 15 percent, by volume, reddish
limestone fragments; neutral; clear, irregular
boundary.

B3—21 to 25 inches, reddish-brown (5YR 4/3) silty clay;
weak, coarse, granular and medium, subangular
blocky structure; firm, plastic; clay films on some
peds; about 15 percent, by volume, reddish limestone
fragments and shale chips; neutral.

The Ap horizon is dark reddish-gray or reddish-brown silty
clay loam or silty clay. It is 8 to 6 inches thick.
The B horizon is reddish-brown, weak-red, or dusky-red

silty clay or clay. The part of the B horizon immediately
above bedrock is about 50 percent, by volume, flaggy limestone
fragments. This layer is as much as 12 inches thick.

Limestone bedrock is at a depth of 20 inches to 3 feet, but
it is commonly in the shallow part of this range.

BdE—BIland-Rock outcrop complex, 20 to 40 percent
slopes. This complex is on steep hills and ridges. It is in
long belts that are uninterrupted for about a mile.

This complex is about 40 to 65 percent Bland soils and
25 to 50 percent Rock outcrop of reddish limestone. The
Bland soils are in narrow strips and patches between the
outcrops.

Included in this complex are narrow strips of a yellow-
ish-red, clayey soil. Also included are small areas of a soil
in narrow hollows and along drainageways; this soil has
a surface layer of brown friable loam and a subsoil of
yellowish-brown, friable loam. Slopes in a few areas range
from 8 to 20 percent.

This complex is poorly suited to most uses. It is better
suited to forest than to most other uses. Bluegrass in some
areas can be grazed, but weed and brush control is dif-
ficult and expensive. Capability unit VIIs-1; woodland
suitability group 5x3.

Bouldin Series

The Bouldin series consists of deep, cobbly soils that
formed in materials that rolled or washed from steep
sandstone mountainsides. Slopes range from about 20 to
60 percent.

In a representative profile the surface layer is brown
cobbly loam about 8 inches thick. The upper 2 inches is
stained darker by organic matter. The subsoil is brown
and strong-brown cobbly loam and cobbly clay loam to a
depth of 65 inches. Sandstone cobbles and stones make up
about 30 to 60 percent, by volume, of the profile.

Permeability is moderately rapid, and available water
capacity is low. Reaction is strongly acid and very
strongly acid. High stone content makes cultivation of
these soils impracticable. These soils support good stands
of mixed hardwoods if they are protected from fire and
grazing,

Nearly all areas of these soils are in forest. A few small
areas have been cleared of surface stones and are in
pasture.

Representative profile of Bouldin cobbly loam, 20 to
60 percent slopes:

A1—0 to 2 inches, very dark grayish-brown (10YR 3/2) cob-
bly loam; weak, fine, granular structure; very fri-
able; many roots; about 30 percent covered by sand-
stone cobbles and boulders as much as 2 feet across
and a few as much as 4 feet across; abrupt, wavy
boundary.

A2—2 to 8 inches, brown (10YR 5/3) cobbly loam; weak, fine
and medium, granular structure; very friable; many
roots; about 40 percent, by volume, sandstone cob-
bles and stones; strongly acid; clear, wavy boundary.

B1—8 to 20 inches, brown (7.5YR 5/4) cobbly loam; weak,
medinm and fine, subangular blocky structure; very
friable ; common roots; about 40 percent, by volume,
sandstone cobbles and stones; strongly acid; gradual,
wavy boundary.

B22t—20 to 42 inches, strong-brown (7.5YR 5/6) cobbly loam;
weak, medium, subangular blocky structure; friable;
patchy clay films; few roots; about 50 percent, by
volume, sandstone cobbles and stones; very strongly
acid ; gradual, wavy boundary.

B23t—42 to 65 inches, strong-brown (7.5YR 5/8) cobbly clay
loam; few, fine, pale-brown mottles; moderate, med-
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ium, subangular blocky structure; friable; discontin-
uous clay films; about 50 percent, by volume, sand-
stone cobbles and stones; strongly acid.

Stones make up about 30 to 60 percent, by volume, of the
profile.

The A horizon is cobbly loam or cobbly sandy loam.

The fine-earth fraction of the B horizon is brown to yel-
lowish red clay loam, sandy clay loam, or loam.

Bedrock is at a depth of more than 6 feet.

BoF-—Bouldin cobbly loam, 20 to 60 percent slopes.
This is a_cobbly, steep, deep, well-drained soil on foot
slopes and sides of mountains. It formed in materials that
washed or rolled downslope from steeper areas of sand-
stone mountains,

Included with this soil in mapping are a few small
areas 1n narrow drainageways where running water has
removed most of the soil material, leaving as much as 90
percent, by volume, stones.

This soil is suited to forest. It has esthetic and recrea-

tional potential. High stone content and steepness of slope
are limitations to most other uses. Capability unit VIIs-1;
woodland suitability group 8x9.

Calvin Series

The Calvin series consists of moderately deep, shaly,
excessively drained soils on hillsides, ridges, and low ir-
regular hills. The soils formed in material weathered from
maroon or reddish shale. Slopes are 15 to 60 percent.

In a representative profile the surface layer is reddish-
brown silt loam about 5 inches thick. Below this is red-
dish-brown, friable shaly silt loam. Reddish shale bedrock
1s at a depth of about 25 inches.

Permeability is moderate, and available water capacity
is low. Runoff is medium to rapid. Natural fertility is
low. Reaction is strongly acid, except where the sur-
face layer has been limed. The soils respond poorly to
management.

Calvin soils are used mainly for pasture and woodland
(fig. 7). o

Representative profile of Calvin silt loam, 15 to 35 per-
cent slopes:

Ap—O0 to 5 inches, reddish-brown (5YR 5/3) silt loam; weak,
medium and fine, granular structure; very friable;
many roots; few, small, weathered fragments of red-
dish shale; strongly acid; clear, smooth boundary.

B2—5 to 15 inches, reddish-brown (5YR 4/4) shaly silt loam;
moderate, medium, angular blocky structure; friable;
few roots; about 30 percent, by volume, soft and hard
reddish shale fragments; strongly acid; gradual,
wavy boundary.

C—15 to 25 inches, reddish-brown (5YR 4/4) shaly silt loam;
massive; friable; about 75 percent, by volume, red-
dish shale fragments; strongly acid.

R—25 inches, reddish shale.

The A horizon is silt loam, loam, or shaly silt loam. It is

3 to 6 inches thick. .

The B horizon is reddish-brown to dusky-red shaly silty

clay loam or shaly silt loam. .

Depth to rock is about 2 feet in most places, but it ranges
from 20 to 35 inches.

CaE—Calvin silt loam, 15 to 35 percent slopes. This
is an excessively drained, steep, moderately deep, shaly
soil on hillsides. Tt is underlain by maroon shale. It has
the profile described as representative of the series.

Included with this soil in mapping are small areas of

Figure 7—Calvin soils on steep ridge in background are fair for pasture and are used for grazing. Note “‘stepped” soil creep on
slopes to left. Sullivan soils are on nearly level flood plain in foreground.
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soils that are less than 20 inches deep over bedrock. A
few shallow gullies are in some areas.

This soil is fairly well suited to native pasture and to
adapted trees. Steepness of slope, limited depth, and
low available water capacity are major concerns of
management. Drought-tolerant species are better suited to
this soil than other species, because there are dry periods
in summer. Tall fescue, sericea lespedeza, and pine trees
are examples of suitable plants. Making deep cuts in
slopes may result in massive landslides. Capability unit
VIe-3; woodland suitability group 4£3.

CaF—Calvin silt loam, 35 to 60 percent slopes. This
is an excessively drained, very steep, shaly soil on the
sides of the ridges. It is underlain by maroon shale.

The surface layer is reddish-brown silt loam 3 to 5
inches thick. The subsoil is reddish-brown, weak-red, or
dusky-red -shaly silty clay loam or shaly silt loam. Bed-
rock is at a depth of 20 to 30 inches. Reddish shale frag-
ments make up nearly one-half of the soil volume.

Included with this soil in mapping are small areas of
soils that are less than 20 inches deep to bedrock. Also
included are a few small spots where all the soil material
has washed away, leaving the bedrock exposed.

This soil is only fairly well suited to adapted trees.
Capability unit VIIe-1; woodland suitability group 4f3.

CcF—Calvin-Wallen complex, 25 to 60 percent
slopes. This complex is on steep, highly dissected ridges
of siltstone that is interbedded with layers of shale. It
consists of about equal parts of gravelly and shaly, mod-
erately deep Calvin and Wallen soils. These soils occur
in small intricate patterns and cannot be shown separ-
ately on the soil map.

Calvin and Wallen soils have a profile similar to the
one described as representative of their respective series.
Calvin soils are generally on choppy, steep slopes that
face east and north. Wallen soils are on slopes that face
south and west.

Included with this complex in mapping are small areas
of soils at the base of slopes. These soils have a somewhat
thicker surface layer than Calvin and Wallen soils. Also
included are a few small areas where bedrock is exposed
in massive slabs and in narrow, steeply dipping ledges.

These soils are suited to adapted trees. Where the soils
are above deep road cuts, they are subject to sliding.
Capability unit VITe-1; woodland suitability group 4{3.

Claiborne Series

The Claiborne series consists of deep, loamy, well-
drained soils on north- and east-facing slopes of high
hills and ridges. The soils formed in material weathered
from dolomitic limestone. They have a small amount of
chert fragments on the surface and in the profile. Slopes
range from 5 to 40 percent.

In a representative profile the surface layer is dark-
brown silt loam about 8 inches thick. The upper part of
the subsoil to a depth of 46 inches is reddish-brown and
yellowish-red, friable silt loam and silty clay loam. The
lower part to a depth of 85 inches or more is red and
yellowish-red, firm clay.

Permeability is moderate, and available water capacity
is high. Reaction is strongly acid or very strongly acid,
except where the surface layer has been limed. The soils
are easy to work and, except for the slopes, respond
favorably to good management.

Claiborne soils are used for corn, tobacco, small grain,
hay, and pasture. A large part of the acreage is in young
volunteer stands of yellow-poplar.

Representative profile of Claiborne silt loam, 5 to 12
percent slopes:

Ap—O0 to 8 inches, dark-brown (10YR 3/3) silt loam; weak,
medium, granular structure; friable; many roots;
many fine and medium pores; few fine chert frag-
ments ; medium acid; clear, smooth boundary.

B1—S8 to 17 inches, reddish-brown (5YR 4/4) siit loam; mod-
erate, medium, subangular blocky structure; friable;
many fine and medium roots; many fine and medium
pores; about 8 percent, by volume, angular frag-
ments of chert 1 to 8 inches in size; strongly acid;
clear, smooth boundary. :

B21t—17 to 28 inches, reddish-brown (5YR 4/4) silty clay
loam; moderate, medium, subangular blocky struc-
ture; friable; few fine roots; common medium pores;
thin patchy clay films on peds and in pores; few,
fine, black concretions; about 8 percent, by volume,
fragments of chert 1 to 2 inches in size; strongly
acid ; gradual, smooth boundary.

B22t—28 to 46 inches, yellowish-red (5YR 4/8) silty clay
loam; moderate, medium, subangular blocky struc-
ture ; friable; few fine roots; common medium pores;
thin patchy clay films on peds; about 10 percent, by
volume, fragments of chert about 1 inch in size;
strongly acid; gradual, smooth boundary.

B23t—46 to 70 inches, red (2.5YR 4/8) clay; moderate, med-
ium, subangular blocky structure; firm; thin continu-
ous clay films on peds; common, fine and medium,
dark-brown and black concretions; about 8 percent,
by volume, fragments of chert about 1 inch in size;
strongly acid; gradual, smooth boundary.

B3—70 to 85 inches, yellowish-red (5YR 5/8) clay; weak,
coarse, subangular blocky structure; firm; patchy
clay films on peds; common, fine and medium, dark-
brown and black concretions and dark-brown
stains; 15 percent, by volume, fragments of chert 1
to 8 inches in size; strongly acid.

The Al horizon is dark-brown, dark yellowish-brown, or
very dark grayish-brown silt loam or loam. It is § to 10 inches
thick.

The B horizon is strong-brown, reddish-brown, or brown
silt loam or silty clay loam. It is about 5 to 15 percent chert,
by volume.

Dolomitic limestone bedrock is at a depth of more than 6
feet.

CeC—Claiborne silt loam, 5 to 12 percent slopes.
This is a deep, sloping, well-drained, loamy soil on broad
tops of high ridges. It is underlain by cherty dolomitic
limestone. This soil has the profile described as repre-
sentative of the series.

Included with this soil in mapping are a few small
areas of strongly sloping Claiborne soils and a few areas
of soils that have a surface layer of brown cherty silt
loam and a subsoil of yellowish-red cherty silty clay
loam and clay. Also included are a few areas of soils that
have a surface layer of dark-brown, friable silt loam
and a friable, sticky subsoil of dark-red silty clay loam
and clay.

This soil is well suited to all crops grown in the area.
Tt is well suited to use as homesites and to other engineer-
ing uses. The steepness of slope limits this soil for some
uses. Capability unit IITe-1; woodland suitability
group 307,

CeD—Claiborne silt loam, 12 to 25 percent slopes,
This is a deep, loamy, moderately steep, well-drained soil.
It is predominantly in areas of east-facing slopes on high
ridges and is underlain by cherty dolomitic limestone.

The surface layer is dark-brown or dark yellowish-
brown silt loam or loam and is about 5 to 9 inches thick.
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The subsoil is strong-brown or reddish-brown silt loam
or silty clay loam in the upper part and is yellowish-red,
reddish-brown, or red silty clay loam and clay in the
lower part. Bedrock is at a depth of more than 6 feet.
Chert fragments, by volume, are 5 to 15 percent of the
profile.

Included with this soil in mapping are a few small
areas of soils that have a surface layer of brown cherty
silt loam and small areas of severely eroded soils that
have a surface layer of silty clay loam. Also included
are a few areas of soils that have a surface layer of dark-
brown, friable silt loam and a subsoil of friable, sticky,
dark-red silty clay loam and of clay.

This soil is suited to all crops commonly grown in the
survey area. Slope is the main limitation to its use. It is
very well suited to pasture. Capability unit IVe-1;
woodland suitability group 3o7.

CeE—Claiborne silt loam, 25 to 40 percent slopes.
This is a deep, loamy, steep soil on the sides of high
dolomitic limestone ridges. Most areas slope to the east
or northeast.

The surface layer is dark-brown silt loam 5 to 8 inches
thick. The subsoil is reddish-brown, strong-brown, or
yellowish-red silty clay loam that grades to clay in the
lower part. Bedrock is at a depth of more than 10 feet.

Included with this soil in mapping are a few small
areas where old gullies have been revegetated. Also in-
cluded are some areas of soils that have a surface layer
of dark-brown silt loam and a subsoil of dark-red, sticky
but friable silty clay loam or clay. Some small, severely
eroded areas of soils have a surface layer of silty clay
loam. Chert fragments make up about 20 percent of the
profile, by volume, in some places,

This soil is suited to such uses as pasture and timber
production. Good volunteer stands of poplar are in some
long-abandoned fields. Capability unit VIe-1; woodland
suitability group 3r8.

CfE3—Claiborne soils, 15 to 35 percent slopes, sev-
erely eroded. tuese arc deep, moderately steep, well-
drained soils in small, severely eroded areas on hillsides.
Most of the areas were once row cropped but are now
reverting to forest (figz. 8). A few shallow and deep
gullies are in each area.

Figure 8.—Wooded area of moderately steep, severely eroded
Claiborne soils.

The surface layer is strong-brown or dark-brown, fri-
able silt loam or silty clay loam 4 to 6 inches thick. The
subsoil is reddish-brown, strong-brown, or yellowish-red
silty clay loam that grades to clay in the lower part.
Do}omitic limestone bedrock is at a depth of more than
10 feet.

Included with these soils in mapping are a few spots
that eroded somewhat less in the past and that have a
surface layer of dark-brown silt loam 6 to 10 inches
thick. In some places small areas of a soil that has a
subsoil of dark-red, sticky but friable clay several feet
thick are also included.

These soils are better suited to timber production than
to most other uses. However, if existing gullies are sta-
bilized and further damage from erosion is prevented,
good pastures can be established. Such treatment is ex-
pensive and may not be economically feasible. Good
stands of yellow-poplar and, in some places, Virginia
pine volunteer in some old fields. Additional trees can
be planted to help stabilize gullies. Capability unit
VIe-1; woodland suitability group 3r8.

Clarksville Series

The Clarksville series consists of cherty, deep, well-
drained soils on narrow ridge crests and steep, west-
facing slopes. The soils formed in residuum from cherty
dolomitic limestone. They are commonly called gravelly

ridgeland. Slopes range from 5 percent to about 40
percent.

In a representative profile the surface layer is pale-
brown and light yellowish-brown cherty silt loam about
12 inches thick. The upper 19 inches of the subsoil is
brownish-yellow and yellowish-brown cherty silty clay
Joam. Below this is reddish-yellow cherty silty clay loam
several feet thick. Dolomitic limestone bedrock 1s at a
depth of more than 6 feet.

Permeability is moderate to moderately rapid, and
available water capacity is low. Reaction is strongly acid
or very strongly acid. The soils are somewhat difficult to
work because of their chert content and steep slopes, but
adapted crops respond fairly well to good management.

Most of the acreage of Clarksville soils is in woods.
Small patches of corn, small grain, and tobacco are
grown. Some areas are used for pasture.

Representative profile of Clarksville cherty silt loam,
5 to 20 percent slopes:

Ap—O0 to 7 inches, pale-brown (10YR 6/3) cherty silt loam;
weak, fine, granular structure; friable; 40 to 50 per-
cent, by volume, angular chert fragments; very
strongly acid; abrupt, smooth boundary.

A2—T to 12 inches, light yellowish-brown (10YR 6/4) cherty
silt loam; weak, fine and medium, granular struc-
ture; friable; about 50 percent, by volume, angular
chert fragments; very strongly acid; clear, smooth
boundary.

B1—12 to 22 inches, brownish-yellow (10YR 6/6), cherty silty
clay loam; weak, fine, subangular blocky structure;
friable; about 50 percent, by volume, angular chert
fragments; very strongly acid; clear, smooth
boundary.

B21t—22 to 31 inches, yellowish-brown (10YR 5/6) cherty
silty clay loam; weak and moderate, medium, sub-
angular blocky structure; firm; thin continuous clay
films on faces of peds and on faces of fine chert
fragments; about 60 percent angular chert frag-
ments; very strongly acid; clear, smooth boundary.
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B22t—31 to 42 inches, reddish-yellow (7.5YR 6/6) cherty silty
clay loam; weak and moderate, medium, subangular
blocky structure; firm; continuous clay films on
faces of peds and faces of chert fragments; about
60 percent angular chert fragments; very strongly
acid; clear, wavy boundary.

B23t—42 to 63 inches, reddish-yellow (7.5YR 6/6) cherty silty
clay loam; moderate, medium, subangular blocky
structure; firm; common, fine and medium, strong-
brown (7.5YR 5/8) and yellowish-red (5YR 5/8)
mottles; thin continuous clay films on faces of peds
and finer chert fragments; about 60 percent angular
chert fragments; very strongly acid.

Céllert content ranges from 35 to 75 percent throughout the

o .

P Th: A horizon is brown, pale-brown, or light yellowish-
brown cherty silt loam or cherty loam 8 to 15 inches thick.
Where the soils are wooded, the upper 2 or 3 inches of the A
horizon is dark grayish brown.

The B horizon is brownish-yellow or yellowish-brown cherty
silt loam or cherty silty clay loam in the upper part and
yellowish-red, red, strong-brown, or reddish-yellow cherty
silty clay loam or cherty clay in the lower part.

Dolomitic limestone is at a depth of more than 6 feet.

CkD—Clarksville cherty silt loam, 5 to 20 percent
slopes. This is a deep, cherty soil on and near the tops
of high hills and ridges. The areas range from about 3
to 15 acres in size. This soil has the profile described as
representative of the series.

Included with this soil in mapping are a few small
areas of soils that are nearly free of chert fragments. In
a few of the steeper places there are a few outcrops of
dolomitic limestone.

Most of the areas of this soil are isolated on the tops
of high hills, so they cannot be conveniently used as sep-
arate fields. Where the areas are accessible, the soil 1s
fairly well suited to crops such as small grain and
tobacco. Droughtiness late in summer is a limitation to
crops. This soil is suited to pasture and forests. Capabil-
ity unit VIe-1; woodland suitability group 318.

CkE—Clarksville cherty silt loam, 20 to 40 percent
slopes. This is a deep, cherty, steep soil on high hills and
ridges. Tt is mostly on southwest- and west-facing slopes.
Areas are 5 to 20 acres in size. This soil is locally called
gravelly ridgeland.

The surface layer is brown cherty silt loam about 8 to
12 inches thick. The subsoil is yellowish-brown cherty
silt loam in the upper part and reddish-yellow cherty
silty clay loam in the lower part. Fragments of chert
about 1 to 4 inches in size make up about one-half of
the profile by volume. Bedrock is at a depth of more
than 6 feet.

Included with this soil in mapping are a few areas of
soils that have some outcrops of dolomitic limestone.

Steepness of slope, content, of chert fragments, and low
available water capacity are concerns of management of
this soil. Droughtiness late in summer is a limitation to
pasture production, and plant growth is difficult to main-
tain. A variety of trees grow fairly well in this soil.
Capability unit VITe-1; woodland suitability group 413.

Cloudland Series

The Cloudland series consists of loamy and moderately
well drained soils that have a fragipan. The soils formed
in old alluvial deposits on high terraces of rivers and
creeks. Slopes range from 2 to 12 percent.

In a representative profile the surface layer is brown,
friable loam about 8 inches thick. The subsoil, to a depth

of about 26 inches, is light yellowish-brown, friable
loam. Below this is a firm, brittle fragipan that consists
of mottled grayish, brownish, and yellowish loam about
24 inches thick. The underlying material, at a depth of
50 inches, is light brownish-gray gravelly clay loam.

Permeability is moderate in the upper part of the
profile but slow in the fragipan. Available water capac-
ity is medium. Natural fertility is very low. Reaction is
very strongly acid, except where the surface layer has
been limed. The soils are easy to work and respond very
favorably to management.

Most areas of these soils are used for tobacco, corn,
hay, small grain, and pasture. Some areas have been sub-
divided and are in light industrial and residential
developments.

Representative profile of Cloudland loam, 2 to 5 per-
cent slopes:

Ap—oO0 to 8 inches, brown (10YR 5/3) loam ; weak, fine, granu-
lar structure; very friable; many roots; few sand-
stone pebbles; strongly acid; clear, smooth boundary.

A3—S8 to 10 inches, pale-brown (10YR 6/8) loam; weak, fine
and medium, subangular blocky structure; very fri-
able; many roots; very strongly acid; clear, smooth
boundary.

B21—10 to 21 inches, light yellowish-brown (10YR 6/4) loam;
weak, fine and medium, subangular blocky structure;
very friable; common roots; few sandstone pebbles;
very strongly acid; clear, wavy boundary.

B22—21 to 26 inches, light yellowish-brown (10YR 6/4) loam;
few, medium, faint, yellowish-brown (10YR 5/6)
mottles and distinet, light brownish-gray (10YR
6/2 mottles; weak, medium and fine, angular blocky
structure; friable and slightly brittle; few roots;
few ©pebbles; very strongly acid; clear, wavy
boundary.

Bx1—26 to 36 inches, pale-brown (10YR 6/3) loam; common,
fine to coarse, faint, light brownish-gray (10YR 6/2)
mottles and distinct, yellowish-brown (10YR §5/6)
mottles; weak, medium and thick, platy structure
parting to weak, medium, angular blocky; brittle,
firm ; few pebbles; very strongly acid; gradual, wavy
boundary.

Bx2—36 to 50 inches, pale-brown (10YR 6/3) loam; common,
fine to coarse, faint to distinct, light brownish-gray
(10YR 6/2), yellowish-brown (10YR 5/6), and light-
gray (10YR 7/1) mottles; weak, medium and thick,
platy structure parting to weak, medium, angular
blocky; firm and brittle; common vesicular pores;
few vertical veins of grayish silty clay; clay flows
on some faces of peds and in pores; few pebbles;
very strongly acid; gradual, irregular boundary.

IIC—50 to 65 inches, light brownish-gray (2.5Y 6/2) gravelly
clay loam; common, medium and coarse, distinct,
yellowish-brown (10YR 5/8) and faint, light-gray
(10YR 7/1) mottles; weak, coarse, angular blocky
structure to massive; firm; very strongly acid.

The Ap horizon is brown, grayish-brown, or yellowish-
brown loam, silt loam or, rarely, fine sandy loam. It is 5 to
10 inches thick.

The B2 horizon is yellowish-brown, light yellowish-brown,
or brownish-yellow loam. The fragipan is at a depth of 22 to
35 inches.

Shale bedrock is at a depth of more than 5 feet.

CoB—Cloudland loam, 2 to 5 percent slopes. This is a
loamy, gently sloping, moderately well drained soil that
has a fragipan. It is on broad, old terraces of rivers and
creeks, This soil has the profile described as representa-
tive of the series.

Included with this soil in mapping are a few small
pockets of a soil that is mainly gray below the surface
layer. A few small areas of a well-drained soil without
a fragipan are also included.
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This soil is well suited to most locally grown crops.
Stands of alfalfa tend to be short-lived because rooting
depth is limited and the water table above the fragipan
1s seasonally high. Slow permeability and a seasonally
perched water table are the main concerns of manage-
ment for all uses. Capability unit ITe-2; woodland suit-
ability group 3o7.

CoC—Cloudland loam, 5 to 12 percent slopes. This is
a loamy, sloping, moderately well drained soil that has
a fragipan. This soil is on old high stream terraces.

The surface layer is brown, friable loam about 8 inches
thick. The subsoll, to a depth of about 2 feet, is yellow-
1sh-brown, friable loam. Below this is a mottled, firm,
brittle fragipan.

Included with this soil in mapping are a few severely
eroded spots of soils that have a surface layer of yellow-
ish-brown loam. Also included are a few pockets of a
soil that is mainly gray below the surface layer.

This soil is fairly well suited to most locally grown
crops, but stands of alfalfa may be somewhat short-lived.

Slope, slow permeability, and a seasonally perched water -

table above the fragipan are the main concerns of man-
agement for both farming and engineering uses. Capa-
bility unit IIIe-5; woodland suitability group 307.

Cynthiana Series

The Cynthiana series consists of clayey, shallow soils
on highly dissected ridges, commonly on the lower slopes
of mountains, where they formed in material weathered
from interbedded calcareous shale and limestone. They
are littered with limestone flagstones and shale frag-
ments. Slopes are 5 to 50 percent.

In a representative profile the surface layer is brown
flaggy silty clay loam about 5 inches thick. The subsoil
is yellowish-brown and brown flaggy silty clay. Bedrock
is at a depth of about 17 inches. Fragments make up
about 20 to 30 percent, by volume, of the profile.

Permeability is moderately slow, and available water
capacity is low. Reaction is slightly acid to mildly alka-
line. Cynthiana soils respond poorly to management.

Cynthiana soils are in native pasture, and about half
the acreage is in forest of mixed hardwoods and red-
cedar. In a few areas the flagstones have been removed
from the surface and improved pasture has been
established.

Representative profile of Cynthiana flaggy silty clay
loam, 5 to 20 percent slopes:

Ap—O to 5 inches, brown (10YR 4/3) flaggy silty clay loam;
moderate, medium, subangular blocky structure; fri-
able; common roots; about 20 percent, by volume,
flagstones of limestone and fragments of shale; neu-
tral; clear, wavy boundary.

B2t—5 to 14 inches, yellowish-brown (10YR 5/4) flaggy silty
clay; moderate, medium, subangular blocky struc-
ture; firm; common roots; about 30 percent, by vol-
ume, limestone flagstones and shale fragments; clay
films on faces of peds; neutral; clear, wavy boundary.

C—14 to 17 inches, brown (10YR 5/3) flaggy silty clay; mas-
sive; fragments of shale part along bedding planes;
about 30 percent, by volume, limestone flagstones and
shale fragments; mildly alkaline.

R~17 inches, limestone interbedded with calcareous shale.

Coarse fragments make up about 15 to 35 percent, by vol-
ume, of the profile.

The A horizon is brown’ or yellowish-brown flaggy silty clay
loam or flaggy silty clay. It is 8 to 8 inches thick.

The B horizon is brown, yellowish-brown, or strong-brown
flaggy silty clay or flaggy clay.
Bedrock is at a depth of about 10 to 20 inches.
CyD-—Cynthiana flaggy silty clay loam, 5 to 20 per-
cent slopes. This sloping to moderately steep soil is on
hilltops and low hillsides. It is underlain by interbedded
calcareous shale and limestone. It has the profile de-
scribed as representative of the series.

The surface layer is brown flaggy silty clay loam 4
to 8 inches thick. The subsoil is yellowish-brown flaggy
silty clay. Bedrock is at a depth of 10 to 20 inches.

Included with this soil in mapping are a few small
areas of severely eroded soils and a few areas that have
somewhat steeper slopes. Also included are a few areas
of soils that are very similar to this Cynthiana soil but
are about 25 inches deep to bedrock. A few also have a
few narrow ledges that are outcrops of bedrock.

This soil is only fairly well suited to pasture or trees.
Shallow depth and clayey texture are limitations to

lant growth, even where flagstones do not prevent mow-
ing and tillage. Only drought-tolerant species can sur-
vive dry spells in summer on this soil. Capability unit
VIIs-1; woodland suitability group 4x3.

CyE—Cynthiana flaggy silty clay loam, 20 to 50 per-
cent slopes. This is a steep, shallow, clayey soil on dis-
sected hillsides. It is underlain by interbedded calcare-
ous shale and limestone.

The surface layer is brown flaggy silty clay loam 3
to 6 inches thick. The subsoil is yellowish-brown, brown,
or strong-brown flaggy silty clay. Bedrock is at a depth
of 10 to 20 inches.

Included with this soil in mapping are small, severely
eroded areas and a few spots where soils are deeper than
20 inches to bedrock. A few small tracts have piles of
flagstones on the surface.

This soil is better suited to adapted trees such as
eastern redcedar, but in some areas fair grazing is pro-
vided by native grasses, including common bermuda-
grass and bluegrass. Steep slopes and stones are concerns
of management. Capability unit VIIs-1; woodland suit-
ability group 4x3.

Dandridge Series

The Dandridge series consists of shallow, shaly, exces-
sively drained soils on steep, highly dissected hills and
ridges. The soils formed in material weathered from
calcareous shale. They are locally called black slate land.
Slopes range from 5 percent to about 60 percent but are
dominantly 20 to 60 percent.

In a representative profile the surface layer is dark
grayish-brown shaly silty clay loam about 6 inches thick.
The next layer is yellowish-brown shaly silty clay about
10 inches thick over hard shale bedrock. -

Permeability is moderately slow, and available water
capacity is very low. Reaction is slightly acid to mildly
alkaline; the soils do not require lime. Dandridge soils
are difficult to work but are fairly responsive to good
management.

Dandridge soils are used mainly for pasture, but small
patches of corn, hay, and tobacco are also grown. About
one-fourth of the acreage is in woods.

Representative profile of Dandridge shaly silty clay
loam, 5 to 20 percent slopes:
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Ap—O0 to 6 inches, dark grayish-brown (10YR 4/2) shaly silty
clay loam; moderate and strong, medium, granular
structure; friable; many fine roots; 20 percent, by
volume, shale fragments; neutral; clear, wavy
boundary.

B—6 to 16 inches, yellowish-brown (10YR 5/4) shaly silty
clay; moderate, medium, subangular blocky struc-
ture; firm; common fine roots; 45 percent, by volume,
fragments of calcareous shale; neutral; clear, wavy
boundary.

R1—16 to 20 inches, fractured calcareous shale; few thin
coatings of brownish clayey soil material on shale
fragments and in seams extending into cracks.

R2—20 inches, hard, calcareous shale bedrock.

The Ap horizon is dark grayish-brown, brown, or yellowish-
brown shaly silt loam or shaly silty clay loam. In wooded
areas the A horizon is dark grayish-brown shaly silt loam
about 2 inches thick.

The B horizon is yellowish-brown, strong-brown, or olive-
brown shaly silty clay loam or shaly silty clay.

Shale bedrock is at a depth of 6 to 20 inches.

DaD—Dandridge shaly silty clay loam, 5 to 20 per-
cent slopes. This soil is mainly on the tops of high hills.
It formed from calcareous shale that is locally called
black slate or blue slate. Hard shale rock is at a depth
of about 6 to 20 inches. This soil has the profile de-
seribed as representative of the series.

Included with this soil in mapping are small areas of
soils that have a severely eroded surface layer of shaly
silty clay, and a few areas that have a surface layer of
shaly silt loam. Also included are a few nearly level spots
of soils, on hilltops, that have a fragipan.

This soil is fairly well suited to pasture and some hay
crops. Plants usually grow well during the spring when
moisture is plentiful, but they grow very slowly in the
drier summer season. Some areas of this soil are in those
parts of the county undergoing urban expansion. This
soil is neither deep enough nor permeable enough for
septic tank disposal systems to function properly. Capa-
bility unit VIe-8; woodland suitability group 4d3.

DaE—Dandridge shaly silty clay loam, 20 to 35 per-
cent slopes. This is a steep soil on the sides of rounded
hills. Hard shale rock is at a depth of about 6 to 20
inches.

The surface layer is brown shaly silty clay loam 4 to
6 inches thick. The subsoil is yellowish-brown shaly silty
clay. Fragments of soft and hard shale 1 to 5 inches in
length make up nearly one-half of the profile.

Included with this soil in mapping are some very small
areas of a soil that is 20 to 30 inches deep and has a
yellowish-red subsoil.” Also included are a few spots where
nearly all of the soil has slipped off, exposing the shaly
rock.

This soil is fairly well suited to pasture. Pasture
plants such as tall fescue, bluegrass, and lespedeza grow
well in spring and early in summer. Droughtiness is a
limitation to pasture growth. Because of droughtiness,
pastures are highly susceptible to overgrazing. The soil
1s well suited to forests. Capability unit VIe-3; woodland
suitability group 4d3.

DaF—Dandridge shaly silty clay loam, 35 to 60 per-
cent slopes. This is a very steep soil on side slopes of the
dissected shale hills. Some of the areas are bluffs adja-
cent to creeks. Calcareous shale rock is at a depth of
about 5 to 20 inches. Fragments of shale are throughout
the profile.

The surface layer is brown shaly silty clay loam 4 to

6 inches thick. The subsoil is yellowish-brown shaly silty
clay that extends to the bedrock.

Included with this soil in mapping are a few spots of
a soil that is 20 to 80 inches deep to rock and has yellow-
ish-red subsoil. In a few places the bedrock is sandy shale
and the soil is loam. '

Practically all of the areas of this soil are in forest;
the soil is better suited to this use than to most other uses.
Capability unit VIIe-1; woodland suitability group 4d3.

Deecatur Series

The Decatur series consists of deep, dark-red, well-
drained soils on low hills in limestone valleys. The soils
formed either in deep, noncherty limestone residuum or
in old alluvium. Slopes range from 5 percent to about
20 percent.

In a representative profile the surface layer is dark
reddish-brown silt loam about 8 inches thick. The upper
7 inches of the subsoil is dark reddish-brown silty clay
loam. Below this, and to a depth of several feet, is dark-
re%i clay. Limestone bedrock 1s at a depth of more than
6 feet.

Permeability is moderate, and available water capacity
is high. Reaction is strongly acid or very strongly acid
except where the surface layer has been limed. The soils
are fairly easy to work and respond well to good
management.

Decatur soils are used for corn, tobacco, small grain,
hay, and pasture (fig. 9). They are highly productive
and are very well suited to small grain, hay, and pasture.

Representative profile of Decatur silt loam, 5 to 12
percent slopes:

Ap—O0 to 8 inches, dark reddish-brown (5YR 3/2) silt loam;
weak, medium, granular structure; friable; many
medium and fine roots; medium acid; abrupt, smooth
boundary.

B1—S8 to 15 inches, dark reddish-brown (2.5YR 3/4) silty clay
loam; moderate, fine, subangular blocky structure;
friable; many medium and fine roots; medium acid;
clear, smooth boundary.

B21t—15 to 20 inches, dark-red (2.5YR 3/6) clay; moderate,
medium, subangular blocky structure; firm, slightly
sticky and slightly plastic; continuous clay films;
few, soft, dark-brown concretions; strongly acid;
gradual, smooth boundary.
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Figure 9.—Pasture in area of Decatur soils.
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B22t—20 to 38 inches, dark-red (10%¥R 3/6) clay; moderate,
medium and coarse, subangular blocky structure;
firm, sticky and plastic; continuous clay films; few,
fine, brown concretions; strongly acid; gradual,
smooth boundary.

B23t—38 to 60 inches, dark-red (10R 3/6) clay: dark reddish
brown (2.5YR 3/4), crushed; moderate, medium and
coarse, subangular blocky structure; firm, sticky and
plastic; continuous clay films; few, fine, brown con-
cretions; strongly acid; gradual, smooth boundary.

B24t—60 to 72 inches, dark-red (2.5YR 3/6) clay:; weak,
coarse, subangular blocky structure; firm, sticky and
plastic; continuous clay films; common, fine, brown
concretions; strongly acid.

The Ap horizon is dark reddjsh-brown or dark-red silt loam,
silty clay loam, or, rarely, loam. It is 4 to 10 inches thick.
The B horizon is dark-red, dark reddish-brown, or dusky-
red silty clay loam, silty clay, or clay several feet thick.
Limestone is at a depth of more than 6 feet.

DceC—Decatur silt loam, 5 to 12 percent slopes. This
is a deep, well-drained soil on low rolling hilltops in
limestone valleys. The soil has the profile described as
representative of the series. It is in areas of 2 to 15 acres.

The surface layer is dark reddish-brown silt loam about
4 to 7 inches thick. The subsoil is dark-red clay several
fe;t thick. Limestone bedrock is at a depth of more than
6 feet.

Included with this soil in mapping are some small,
more eroded areas of soils that have a surface layer of
silty clay loam and clay. In some of these areas the
surface layer is dark red. Also included are a few small
areas where slopes range from 2 to 5 percent.

This soil is well suited to all crops adapted to the
climate. Crops growing on this soil respond excellently
to management. This soil is also well suited to use as
homesites and to most other uses. Capability unit IITe-2;
woodland suitability group 307.

DeD—Decatur silt loam, 12 to 20 percent slopes.
This is a deep, moderately deep, well-drained, red-
dish soil. It is on sides of low-lying hills in the smoother
limestone valleys. It is in areas of 2 acres to about 15
acres.

The surface layer is dark reddish-brown silt loam
about 5 to 7 inches thick. The subsoil is dark-red
clay many feet thick. Limestone rock is at a depth of
more than 6 feet.

Included with this soil in mapping are a few small
places where the surface layer is silty loam or clay
because severe erosion has removed the original silt loam
surface layer. These places are small spots within larger
areas. Also included are a few small areas of soils that
have a surface layer of dark-brown silt loam and a sub-
soil of red silty clay or clay, and a few areas where
slopes are steeper than 20 percent.

This soil is fairly well suited to all commonly grown
crops. It is especially well suited to hay and pasture.
Slope is the main limitation to use for crops as well as to
most other uses. Capability unit IVe-1; woodland suit-
ability group 307.

Dewey Series

The Dewey series consists of deep, reddish, well-
drained soils on low hills in limestone valleys. The soils
formed in limestone residuum that is covered in most
places by a thin layer of old alluvium. Slopes are 5 to 20
percent,

In a representative profile the surface layer is dark

reddish-brown silt loam about 8 inches thick. Below
this, to a depth of 24 inches, is dark-red clay that is under-
lain by several feet of red clay. )
] Permeability is moderate, and available water capacity
is medium. Reaction is strongly acid, except where the
surface layer has been limed. The soils are easy to work
and respond very well to good management.
Dewey soils are used for corn, small grain, tobacco,
hay, and pasture. A few areas are in small farm woodlots.
Representative profile of Dewey silt loam, 5 to 12
percent slopes:

Ap—O0 to 8 inches, dark reddish-brown (5YR 8/4) silt loam;
weak, fine, granular structure; very friable; many
fine roots; strongly acid; clear, smooth boundary.

B1—8 to 13 inches, dark-red (2.5YR 8/6) clay; moderate,
medium, subangular blocky structure; friable; com-
mon, fine, black concretions; strongly acid; clear,
smooth boundary.

B21t—13 to 24 inches, dark-red (2.5YR 3/68) clay; moderate,
medium, subangular blocky structure; firm; patchy
clay films; common, fine, black concretions; strongly
acid ; clear, smooth boundary.

B22t—24 to 72 inches, red (2.5YR 4/6) clay; few, fine and
medium, strong-brown (7.5YR 5/6) mottles; moder-
ate, medium and fine, subangular blocky structure;
firm ; continuous clay films; strongly acid.

The Ap horizon is dark-brown, reddish-brown, dark-red, or
dark reddish-brown silt loam, loam, or silty clay loam. It is 5
to 10 inches thick.

The B1 horizon is dark-red, reddish-brown, or red clay or
silty clay loam. It is not present in some places.

The B2t horizon is dark-red clay or silty clay loam in the
upper 2 feet. Below this it is red or yellowish-red clay.

Limestone bedrock is at depth of more than 6 feet.

DeC—Dewey silt loam, 5 to 12 percent slopes. This
is a deep, reddish, well-drained soil. It is mainly on the
tops of low-lying hills in areas ranging from about 2 to
15 acres in size. It formed in a thin layer of old alluvium
and in the underlying residuum from limestone. The
soil has the profile described as representative of the series.

The surface layer is dark reddish-brown silt loam 8
inches thick. The subsoil is reddish clay several feet
thick. Limestone bedrock is at a depth of more than 6
feet. Most areas have a few spots where erosion has
exposed the reddish clayey subsoil. These spots give the
land surface a mottled appearance.

Included with this soil in mapping are a few small
areas of a soil that has a surface layer of yellowish-brown
silt Joam and a subsoil of yellowish-red clay. Also in-
cluded are some areas of a soil that is similar to this
Dewey soil, but the upper part of the subsoil is yellowish-
red clay loam 1 to 2 feet thick. Small, more eroded spots
of soils that have a surface layer of silty clay loam and
clay are also included.

This soil is suited to all plants adapted to the climate.
These include row crops, hay crops, and pasture. Slope is
the main concern of management for crop production.
This soil is also well suited to use as homesites and to
other engineering uses. Capability unit ITTe-2; woodland
suitability group 3o7.

DeD—Dewey silt loam, 12 to 20 percent slopes. This
is a deep, moderately steep, well-drained, reddish soil
on hillsides in limestone valleys. Some of the areas are
pitted by limestone sinks.

The surface layer is dark reddish-brown silt loam 4
to 7 inches thick, and the subsoil is dark-red and red clay
several feet thick. Limestone rock is at a depth of more
than 6 feet.
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Included with this soil in mapping are a few areas of a
soil that has numerous fragments of chert. Also included
are small areas of soils that have a surface layer of red
clay. Some areas of soils have an upper subsoil layer of
yellowish-red clay loam 1 or 2 feet thick.

This soil is well suited to all plants adapted to the
climate. It is better suited to hay and pasture than to
most other crops.

Strong slope is the main concern of management for
crops as well as for most other uses. Capability unit
IVe-1, woodland suitability group 307.

Dunmore Series

The Dunmore series consists of deep, well-drained
soils on low hills in limestone valleys. In many places
there are sinks and depressions. The soils formed in dolo-
mitic limestone residuum. Slopes are 5 to 35 percent.

In a representative profile the surface layer is brown
silt loam about 7 inches thick. The upper part of the sub-
soil is strong-brown, firm silty clay loam 4 inches thick.
The rest is yellowish-red, firm clay many feet thick. Dolo-
mitic limestone bedrock is at a depth of more than 6 feet,
fi:md in some places it is at a depth of as much as 50

eet.

Permeability is moderate, and available water capacity
is medium. Reaction is strongly acid and very strongly
acid, except where the surface layer has been limed. The
soils are fairly easy to work and respond very well to
good management.

Dunmore soils are used for corn, tobacco (fig. 10),
small grain, hay, and pasture, but the largest part of the
acreage is used for pasture. Some tracts are in small farm
woodlots.

Representative profile of Dunmore silt loam, 5 to 12
percent slopes:

Ap—O to 7 inches, brown (10YR 4/3) silt loam; moderate,
medium, granular structure; friable; medium acid;
abrupt, smooth boundary.

B1—7 to 11 inches, strong-brown (7.5YR 5/6) silty clay loam;
moderate, medium, subangular blocky structure;

firm ; strongly acid; clear, smooth boundary.
B21t—11 to 36 inches, yellowish-red (5YR 5/68) clay; strong,
mediuvm, subangular blocky structure; firm, plastic;
continuous clay films; strongly acid ; gradual, smooth
boundary. .
B22t—36 to 50 inches, yellowish-red (5YR 5/8) clay; com-
mon, medium, yellowish-brown (10YR 5/6) mottles;

Figure 10.—~Tobacco in an area of Dunmore silt loam, 5 to 12
percent slopes.

strong, medium, subangular blocky structure; firm,
plastic; continuous clay films; very strongly acid;
gradual, smooth boundary.

B3—580 to 65 inches, yellowish-red (6YR 5/8) clay; many
medium, yellowish-brown (10YR 5/6) and strong-
brown (7.5YR 5/6) mottles; moderate, medium and
coarse, subangular blocky structure; firm, plastic;
thick, continuous clay films; very strongly acid.

Céllert makes up from 0 to 10 percent, by volume, of the

rofule.

P The Ap horizon is brown or yellowish-brown silt loam or
loam 5 to 10 inches thick. It is strong-brown or yellowish-red
silty clay loam or clay in severely eroded places.

The Bl horizon, where present, is dark yellowish-brown,
strong-brown, or yellowish-red silt loam, loam, or silty clay
loam. It is 3 to 6 inches thick. The B2t horizon is yellowish-
red or red clay. )

Limestone is at a depth of more than 6 feet.

DnC—Dunmore silt loam, 5 to 12 percent slopes. This
soil is on the tops of low-lying hills and on short upland
slopes. Areas are 8 to 10 acres. Some areas surround
shallow depressions and limestone sinks. The soil, which
is many feet thick, formed in material derived from
dolomitic limestone. This soil has the profile described as
representative of the series.

Included with this soil in mapping are a few areas
of soils that have a surface layer of dark-brown silty
clay loam and a few that have a clay surface layer of
yellowish-red. Also included are small areas of soils in
depressions and along drainageways. These soils are
dark-brown silt loam to a depth of 2 feet or more.

This soil is suited to row crops, small grain, hay, and
pasture. Slope is the main concern of management for
crops as well as for other uses, such as building sites. A
part of the acreage is located in those parts of the county
undergoing urban expansion. The soil is moderately
well suited to this use. Capability unit ITIe-2; woodland
suitability group 3o7.

DnD—Dunmore silt loam, 12 to 20 percent slopes.
This is a deep, well-drained, moderately steep soil in
areas on short upland slopes. Some areas are deeply pit-
ted by limestone sinks and depressions.

The surface layer is brown silt loam, and the subsoil
is yellowish-red, firm and plastic clay. Dolomitic lime-
stone bedrock is at a depth of more than 6 feet.

Included with this soil in mapping are a few eroded
areas of soils that have a surface layer of yellowish-red
clay and a few small areas that have numerous fragments
of chert. Also included are small areas of a soil in sinks
and along narrow, crooked drainageways. These areas
consist of brown silt loam to a depth of 2 feet or more. In
a few places, especially along the base of slopes, there
are some outcrops of limestone.

This soil is well suited to small grain, hay, and pas-
ture. Row crops should be grown in a cropping system
that uses a long rotation or other conservation measures.
Moderately steep slope is the main concern of manage-
me:}nt. Capability unit IVe-1; woodland suitability group
307.

DnE—Dunmore silt loam, 20 to 35 percent slopes.
This is a steep soil on sides of moderately high hills in
the major limestone valleys. Some areas form the rims
around limestone sinks. Areas are 5 to 25 acres.

The surface layer is brown silt loam about 4 to 8 inches
thick. The subsoil is yellowish-red, firm, plastic clay sev-
eral feet thick. The lower part is mottled with yellow and
brown. Dolomitic limestone rock is at a depth of more
than 6 feet.
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Included with this soil in mapping are a few small
areas of soils that have numerous chert pebbles on the
surface and throughout the profile, a few areas of soils
that have a yellowish-red clayey surface layer, and small
areas of soils that are similar to Dunmore soils but have
a somewhat redder subsoil. A few areas on hillsides
where slopes are steeper than 35 percent are also in-
cluded. In a few places, particularly near the base of
slopes, there are some outcrops of limestone.

This soil is fairly well suited to pasture. It is well
suited to all pasture plants adapted to the climate. It is
well suited to trees. Capability unit VIe-1; woodland
suitability group 3r8.

DoD—Dunmore silty clay loam, 12 to 25 percent
slopes. This is a deep, moderately steep, well-drained soil
on sides of low hills. In some places it surrounds lime-
stone sinks. It is in areas of 2 acres to about 5 acres.

The surface layer is yellowish-red silty clay loam about
5 inches thick. The subsoil is yellowish-red, firm, plastic
clay several feet thick, Dolomitic limestone bedrock is at
a depth of more than 6 feet.

A few of the areas have gullies 2 to 3 feet deep and 10
to 40 feet apart. Between the gullies the surface layer
is silty clay loam or clay.

Included with this soil in mapping are a few areas of
soils that have numerous fragments of chert and a few
that have outcrops of limestone.

This soil is poorly suited to row crops. It is better
suited to permanent sod crops. Slope and the clayey
surface layer are the main concerns of management.
Capability unit VIe-1; woodland suitability group 4c3e.

Dunning Series

The Dunning series consists of dark-colored, clayey,
poorly drained, nearly level soils on bottom lands. These
soils are typically away from the stream channel and
near the base of steep upland slopes. They are underlain
by shale. The soils formed in fine-textured alluvium.

In a representative profile the surface layer is very dark
gray silty clay loam about 16 inches thick. The subsoil is
mottled, dark-gray, very firm silty clay. Below this, and
to a depth of 46 inches, is mottled dark-gray, grayish-
brown, and light olive-brown silty clay. Mottled yellow-
ish-brown, light olive-brown, and grayish-brown silty
clay loam is between this layer and shale bedrock, which
is at a depth of 60 inches.

Permeability is very slow, and available water capacity
is medium. Reaction is slightly acid to mildly alkaline.
The water table is at or near the surface in winter and in
spring. The soils are difficult to work but respond fairly
well to surface drainage and other management practices.
Most areas are subject to occasional, brief flooding.

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

Representative profile of Dunning silty clay loam:

Ap—O0 to 8 inches, very dark gray (10YR 3/1) silty clay
loam; weak, medium, subangular blocky structure
parting to moderate, medium and fine, granular; fri-
able, slightly sticky and slightly plastic; many roots;
neutral; clear, wavy boundary.

Al1—S8 to 16 inches, very dark gray (10YR 3/1) silty clay
loam; common, fine, faint, grayish-brown and dark
grayish-brown mottles; weak, medium, subangular
blocky structure; friable; common roots; slightly
acid; clear, wavy boundary.

B2g—16 to 32 inches, dark-gray (10YR 4/1) silty clay: many,
fine and medium, dark grayish-brown (10YR 4/2)

and very dark gray (10YR 3/1) and common, fine,
yellowish-brown (10YR 5/6) mottles; weak, coarse,
subangular blocky structure: very firm, sticky and
plastic; few roots; neutral; clear, wavy boundary.
Clg—32 to 46 inches, mottled grayish-brown (2.5Y 5/2), light
olive-brown (2.5Y 5/6), and dark-gray (10YR 4/1)
silty clay; massive; very firm, sticky and plastic;
few roots: mildly alkaline; gradual, wavy boundary.
C2g-—46 to 60 inches, mottled yellowish-brown (10YR 5/4),
light olive-brown (2.5Y 5/6), and grayish-brown
(2.5Y 5/2) silty clay loam ; massive; stick and plas-
tic; mildly alkaline; common, fine, black concretions.
R—60 inches, shale bedrock.
The A horizon is very dark grayish-brown, very dark gray,
or black silty clay loam or silty clay 10 to 20 inches thick.
Shale bedrock is at a depth of 4 to 6 feet or more.

Du—Dunning silty clay loam. This is a poorly drained,
clayey soil on bottom lands. Tt is away from the stream
channel and at the edge of the bottoms adjacent to steep
uplands on which the soils are underlain by shale. It is
subject to occasional, brief flooding. Areas are 2 to 20
acres.

Included with this soil in mapping are small areas of
soils that are slightly better drained than this Dunning
soil. Also included are a few small areas of soils covered
with 6 to 12 inches of recently deposited overwash of
brown silt loam.

This soil is suited to crops that can be planted late, such
as soybeans, and to plants that tolerate wetness, such as
tall fescue. Surface drainage can improve plant growth
where suitable outlets are available. Capability unit
ITTw-1; woodland suitability group 2w9.

Ealy Series

The Ealy series consists of deep, loamy, well-drained
soils in narrow strips along creeks that drain watersheds
comprised mainly of sandstone, siltstone, and shale.
Slopes range from 0 to 2 percent.

In a representative profile the surface layer is brown
Joam 6 inches thick. The subsoil is dark yellowish-brown,
very friable loam 10 inches thick. Below this is dark yel-
lowish-brown loam and fine sandy loam to a depth of 68
inches.

Permeability is moderately rapid, and available water
capacity is high. Reaction is strongly acid, except where
the surface layer has been limed. The soils respond quite
well to good management, but they are subject to oc-
casional, brief flooding.

Most areas of the Ealy soils are used for pasture, hay,
and some corn and small grain.

Representative profile of Ealy loam:

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

B2—6 to 16 inches, dark yellowish-brown (10YR 4/4) loam;
weak, medium and fine, subangular blocky and gran-
ular structure; very friable; many roots; about 5
percent, by volume, fragments of sandstone up to 3
inches across; strongly acid; clear, smooth boundary.

C1—16 to 19 inches, brown (10YR 5/3) loamy fine sand;
structureless; loose; common fine roots; strongly
acid; abrupt, smooth boundary.

C2—19 to 42 inches, dark yellowish-brown (10YR 4/4) loam;
massive or weak, medium, subangular blocky strue-
ture; very friable; few fine roots; few pebbles of
sandstone; strongly acid; clear, smooth boundary.

C3—42 to 55 inches, dark yellowish-brown (10YR 4/4) fine
sandy loam; massive; very friable; few fine roots;
few pebbles of sandstone ; strongly acid ; clear, smooth
boundary.
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C4-—-55 to 68 inches, grayish-brown (10YR 5/2) fine sandy
loam; common, medium and coarse, distinct, yellow-
ish-brown (10YR 5/4) mottles; massive; very fri-
able ; few pebbles of sandstone; strongly acid.

The Ap horizon is brown or dark grayish-brown loam or
fine sandy loam 6 to 11 inches thick.

The C horizon in some areas has gray mottles below a depth
of about 25 inches.

Shale or siltstone bedrock is at a depth of about 5 to 6
feet.

Ea—Ealy loam. This is a deep, nearly level, well-
drained, loamy soil in narrow strips along the channels
of Poor Valley and Beech Creeks.

Included with this soil in mapping are a few areas of
soils that have gray mottles below a depth of about 15 to
20 inches. Also included are a few small spots of soils
that have thin beds of gravel in the lower part.

This soil is well suited to most commonly grown crops.
Occasional, brief flooding is the main limitation to most
uses. Capability unit I-1; woodland suitability group 207.

Emory Series

The Emory series consists of deep, loamy, well-drained
soils along small drainageways and in depressions. The
soils formed in sediment washed from red soils of the
limestone uplands. Slopes range from 2 to about 5 percent.

In a representative profile the surface layer is dark-
brown silt loam about 7 inches thick. The upper part of
the subsoil is reddish-brown, friable silty clay loam 10
inches thick. The lower part is dark reddish-brown, fri-
able silt loam 11 inches thick. The underlying material is
dark-brown silt loam that is 5 inches thick over brown
and mottled brown loam.

Permeability is moderate, and available water capacity
is high. Reaction is strongly acid and medium acid, ex-
cept where the surface layer has been limed. The soils are
highly productive and are responsive to good management.

Emory soils are used for tobacco, corn, hay, and pas-
ture., They are well suited to use as homesites where in-
frequent flooding or runoff from upland slopes can be
prevented.

Representative profile of Emory silt loam:

Ap—O0 to 7 inches, dark-brown (7.5YR 3/2) silt loam; mod-
erate, medium and fine, granular structure; friable;
many roots; slightly acid; clear, smooth boundary.

B11—7 to 17 inches, reddish-brown (5YR 4/4) silty clay
loam; weak, fine, subangular blocky structure; fri-
able; common roots; many fine pores; medium acid;
clear, smooth boundary.

B12—17 to 28 inches, dark reddish-brown. (5YR 3/4) silt
loam; weak, medium, subangular blocky structure;
friable; common fine pores; few, small, angular chert
pebbles; strongly acid; clear, smooth boundary.

A1b—28 to 83 inches, dark-brown (7.5YR 3/2) silt loam con-
taining common, fine, reddish-brown and dark gray-
ish-brown mottles; weak, medium and fine, granular
structure; friable; few roots; few, fine, angular
chert fragments; medium acid; clear, smooth
boundary.

C1—33 to 37 inches, brown (10YR 4/3) loam; common, fine,
dark-brown and dark grayish-brown mottles; weak,
medium, granular structure; friable; few, fine, an-
gular chert fragments; strongly acid; clear, wavy
boundary.

(C2—37 to 538 inches, mottled yellowish-brown (10YR 5/4),
grayish-brown (10YR 5/2), and dark grayish-brown
(10YR 4/2) loam; weak, medium, subangular blocky
structure; friable; few fine chert pebbles; common,
fine, black concretions; strongly acid.

The Ap horizon is dark reddish-brown or dark-brown silt
loam or loam.

The B horizon is dark reddish-brown or reddish-brown silt
loam or silty clay loam.

The Alb horizon is dark-brown or dark reddish-brown silt
loam or loam.

Limestone bedrock is at a depth of more than 6 feet.

Em—Emory silt loam. This is a deep, well-drained,
highly productive soil on small benches or foot slopes
along small drainageways and in depressions. Slopes are
2 to 5 percent.

Included with this soil in mapping are a few small
areas of soils where the surface layer is brown and the
subsoil is yellowish-red clay loam. Also included are a
few small areas of cherty soils.

This soil is very well suited to most uses. It is well
suited to all locally grown crops. It is well suited to use
as homesites where protection from infrequent flooding
or diversion of runoff water is feasible. Capability unit
I-1; woodland suitability group 207.

Etowah Series

The Etowah series consists of deep, well-drained, loamy
soils at the base of steeper slopes in the limestone valleys.
These soils formed in material that washed or drifted
downslope from reddish soils derived from limestone.
Slopes range from 2 to 25 percent.

In a representative profile the surface layer is dark-
brown, friable silt loam about 9 inches thick. The sub-
soil is reddish-brown, friable silty clay loam to a depth
of 36 inches. Below this is several feet of red silty clay
loam and clay. Limestone bedrock is at a depth greater
than 6 feet.

Permeability is moderate, and available water capacity
is high. Reaction is strongly acid, except where the sur-
face layer has been limed. The soils are easy to work and
respond very well to good management.

Etowah soils are very well suited to most uses. They
are used for corn (fig. 11), tobacco, small grain, hay,
and pasture. A large acreage is in areas of active urban
expansion.

Representative profile of Etowah silt loam, 2 to 5 per-
cent slopes:

Ap—O0 to 9 inches, dark-brown (7.5YR 3/2) silt loam; mod-
erate, medium, granular structure; very friable;
many roots; medium acid; clear, smooth boundary.

B1-—9 to 18 inches, reddish-brown (5YR 4/4) silty clay loam;
weak, medium, subangular blocky structure; friable;
common roots; patchy clay films; strongly acid;
gradual, smooth boundary.

B21t—18 to 36 inches, reddish-brown (5YR 4/4) silty clay
loam ; moderate, medium and fine, subangular blocky
structure; friable; discontinuous clay films; few
roots; few, fine, black concretions; strongly acid;
gradual, smooth boundary.

B22t—36 to 50 inches, red (2.5YR 4/6) silty clay loam; mod-
erate, medium, subangular blocky structure; firm;
continuous clay films; few small chert fragments;
strongly acid; gradual, smooth boundary.

B23t—50 to 72 inches, red (2.5YR 4/8) clay; strong, coarse,
subangular blocky structure; firm; continuous clay
films; strongly acid.

The Ap horizon is dark-brown or dark reddish-brown silt
loam or loam. It is about 7 to 12 inches thick.

The upper 2 feet or more of the B horizon is strong-brown,
brown, or reddish-brown silty clay loam or clay loam. The
lower part is reddish-brown, yellowish-red, or red silty clay
loam, clay loam, or clay.

Limestone bedrock is at a depth of more than 8 feet.
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Figure 11.—Corn, which has been partly harvested, in an area

EtB—Etowah silt loam, 2 to 5 percent slopes. This is
a deep, gently sloping, well-drained, productive soil on
benches in the limestone valleys. The soil has the profile
described as representative of the series.

Included with this soil in mapping are a few small
areas of soils that have a surface layer of brown cherty
silt loam and a subsoil of yellowish-red cherty silty clay
loam. Also included are a few acres of brown loamy soils
along small drainageways.

This soil is highly productive. It is well suited to all
commonly grown crops. It is very well suited to use as
homesites. Capability unit ITe-1; woodland suitability
group 207.

EtC—Etowah silt loam, 5 to 12 percent slopes. This is
a deep, sloping, well-drained, productive soil on benches
and foot slopes in the limestone valleys.

The surface layer is dark-brown, friable silt loam about
5 to 9 inches thick. The subsoil is reddish-brown silty
clay loam to a depth of about 3 feet. Below this is red-
dish silty clay loam or clay several feet thick.

Included with this soil in mapping are a few small
areas of soils that are 10 to 15 percent, by volume, chert
gravel, and a few areas where the surface layer is brown
and the subsoil is yellowish red. Also included are a few
strips of brown loamy soils along drainageways.

This soil is well suited to all locally grown crops. It is
also very well suited to use as homesites and to other non-
farm uses. Slope is the main concern of management for
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of Etowah silt loam. Lehew soils are on ridge in background.

most uses. Capability unit IITe-1; woodland suitability
group 207.

EtD—Etowabh silt loam, 12 to 25 percent slopes. This
is a deep, productive soil on benches and foot slopes near
the base of higher hills on which are reddish soils that
formed in material derived from limestone.

The surface layer is dark-brown silt loam about 6 to 10
inches thick. The upper part of the subsoil is reddish-
brown, friable silty clay loam, and the lower part is red-
dish silty clay loam or silty clay. Bedrock is at a depth of
more than 6 feet.

Included with this soil in mapping are a few areas of
soils containing chert gravel. Also included are a few
spots of soils where the surface layer has been removed
by erosion and a few areas of somewhat steeper soils.

This soil is suited to all commonly grown crops, espe-
cially hay and pasture, but long rotations or other con-
servation measures are needed to control erosion when
row crops are grown. Strong slope is the main limitation
to use of this soil for row crops; as well as for most other
usg{s. Capability unit IVe-1; woodland suitability group
207.

Fullerton Series

The Fullerton series consists of deep, cherty, well-
drained soils on the high ridges of dolomitic limestone
(fig. 12). Slopes range from 5 to 35 percent.
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Figure 12.—Fullerton and Clarksville soils on smooth ridge in background.

In a representative profile the surface layer is brown
cherty silt loam about 9 inches thick. The next layer 1is
light " yellowish-brown cherty silt loam 4 inches thick.
The upper part of the subsoil is strong-brown cherty
silty clay loam to a depth of 23 inches. Below this 1s sev-
eral feet of yellowish-red and red, firm cherty clay. Dolo-
mitic limestone bedrock is at a depth of more than 6 feet
and in places is at a depth of as much as 50 feet. )

Permeability is moderate, and available water capacity
is medium. Reaction is strongly acid or very strongly acid
throughout the profile, except where the surface layer has
been limed. The soils are fairly easy to work, and the less
sloping soils respond favorably to management.

Fullerton soils are used mainly for hay and pasture,
but a few areas are in tobacco, corn, and small grain. A
large part of the steeper areas is in hardwood forest.

Representative profile of Fullerton cherty silt loam, 5
to 12 percent slopes:

Ap—0 to 9 inches, brown (10YR 5/3) cherty silt loam; weak,
medium, granular structure; very friable; about 15
percent, by volume, angular chert gravel; many
roots; strongly acid; clear, smooth boundary.

A2—9 to 13 inches, light yellowish-brown (10YR 6/4) cherty
silt loam; weak, medium, granular structure; very
friable; many roots; many fine pores; about 15 per-
cent chert gravel; strongly acid; clear, wavy
boundary.

B21t—13 to 23 inches, strong-brown (7.5YR 5/6) cherty silty
clay loam; common coarse streaks of yellowish red
(5YR 4/6); weak, medium, subangular blocky
structure ; friable; common roots; common fine pores;
20 percent chert cobbles and gravel; strongly acid;
clear, wavy boundary.

B22t—23 to 34 inches, yellowish-red (5YR 4/8) cherty clay;
moderate, medium and fine, angular blocky structure;
firm; continuous clay films on most peds and chert

faces; few roots; 20 percent chert; strongly acid;
gradual, irregular boundary.

B23t—34 to 72 inches, red (2.5YR 4/8) cherty clay; common
medium streaks of strong brown; strong, medium,
angular blocky structure; firm; continuous clay
films; 20 percent chert; strongly acid.

Angular chert fragments, mostly 1 to 3 inches in diameter,
commonly make up 15 to 25 percent, by volume, of the pro-
file, but their content ranges from 15 to 35 percent.

The Ap horizon is brown or dark grayish-brown cherty silt
loam or loam 6 to 10 inches thick. The A2 horizon is brown,
yellowish brown, or light yellowish brown and ranges from
0 to 10 inches in thickness.

The upper part of the B horizon is yellowish-red, strong-
brown, or reddish-yellow cherty silty clay loam or cherty
clay loam. The lower part is red or yellowish-red cherty clay.

FnC—Fullerton cherty silt loam, 5 to 12 percent
slopes. This is a deep, well-drained, cherty soil on the
rounded crests of high ridges of dolomitic limestone. The
soil formed in material weathered from similar rock. It
has the profile described as representative of the series.

Included with this soil in mapping are a few areas of
soils that have more than 35 percent chert throughout the
profile. Also included are a few spots of Fullerton soils
that have stronger slopes. Depressional areas of soils less
than 1 acre in size are also included.

This soil is suited to all crops grown in the survey area.
Drought late in summer is a frequent hazard to row crops.
In most places the chert fragments are small enough and
few enough not to significantly impede tillage-or mowing.
This soil is well suited to use as homesites and to other
nonfarm uses. Many of the areas are isolated on the tops
of hills, where it is impractical to use them as separate
ﬁe'lzds. Capability unit I1Te-3; woodland suitability group
307.
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FnD—Fullerton cherty silt loam, 12 to 20 percent
slopes. This is a deep, well-drained, cherty soil. It is on
long hillsides that are mainly on the south faces of high
ridges of dolomitic limestone.

The surface layer is brown cherty silt loam 6 to 10
inches thick. The upper part of the subsoil is yellowish-
red cherty silty clay loam, and the lower part is yellow-
ish-red or red cherty clay. The subsoil is many feet thick.
Dolomitic limestone is at a depth of more than 6 feet.

Included with this soil in mapping are a few small
areas of soils that are slightly cherty and a few areas
that are very cherty. Also included are a few spots of
eroded soils that have a surface layer of yellowish-brown
cherty silt loam. Some narrow bands of steeper Fullerton
soils bordering sinkholes are also included.

This soil is well suited to all sod crops used locally for
hay and pasture. Slope is the main concern of manage-
ment for row crops and for most other uses. Droughtiness
late in summer limits yields, particularly of row crops.
Capability unit TVe-2; woodland suitability group 3o7.

FnE-—Fullerton cherty silt loam, 20 to 35 percent
slopes. This is a well-drained, deep, cherty, steep soil. Tt
i1s in areas on long, south-facing slopes of high ridges
and hills of dolomitic limestone.

The surface layer is brown or yellowish-brown cherty
silt loam 5 to 10 inches thick. The subsoil is reddish cherty
silty clay loam grading to cherty clay at a depth of 2
feet or more. Bedrock 1s at a depth of more than 6 feet.

Included with this soil in mapping are a few areas that
have very little chert. Also included are a few areas of
very cherty soils, a few areas of soils that have very steep
slopes, and a few strips of soils that have scattered bed-
rock outcrops.

Because it is steep, this soil is poorly suited to row
crops. It is fairly well suited to pasture. Slope is the main
limitation to farming as well as to most other uses. Capa-
bility unit VIe-1; woodland snitability group 3r8.

Gilpin Series

The Gilpin series consists of steep, moderately deep,
loamy, well-drained soils in areas on north-facing slopes
of high, linear siltstone ridges. Slopes range from about
25 to 50 percent.

In a representative profile the surface layer is brown
silt loam about 6 inches thick. The next layer is light
yellowish-brown, very friable silt loam 6 inches thick.
The subsoil is yellowish-brown, friable shaly silty clay
loam. Siltstone bedrock is at a depth of about 30 inches.

Permeability is moderate, and available water capacity
is low. Reaction is strongly acid or very strongly acid.

Gilpin soils are in hardwood forest.

Representative profile of Gilpin silt loam, 25 to 50 per-
cent slopes:

Al1—O0 to 1 inch, very dark gray (10YR 3/1) silt loam; weak,
fine, granular structure; very friable; many roots;
strongly acid; abrupt, wavy boundary.

A2—1 to 6 inches, brown (10YR 5/3) silt loam; moderate,
medium, granular structure; very friable; many
roots; 10 percent siltstone fragments; very strongly
acid; clear, wavy boundary.

B1—6 to 12 inches, light yellowish-brown (10YR 6/4) silt
loam; moderate, fine and medium, subangular blocky
structure; very friable; common roots; 10 percent
siltstone fragments; very strongly acid; gradual,
wavy boundary.

B2t—12 to 24 inches, yellowish-brown (10YR 5/6) silty clay
loam; moderate, medium, subangular blocky struc-
ture; friable; few roots; patchy clay films; 15 per-
cent siltstone fragments; very strongly acid; gradual,
wavy boundary.

B3—24 to 30 inches, yellowish-brown (10YR 5/6) light shaly
silty clay loam; weak, medium, subangular blocky
structure; friable; few patchy clay films, mostly on
rock fragments;. 25 percent coarse fragments; very
strongly acid.

R—30 inches, partly weathered siltstone bedrock.

Siltstone, shale, and fine sandstone fragments make up 1o
to 30 percent of the profile.

The A horizon is 4 to 8 inches thick.

Bedrock of acid siltstone or shale is at a depth of 114 to
3 feet.

GpF—Gilpin silt loam, 25 to 50 percent slopes. This
is a moderately deep, very steep, loamy soil on north
faces of siltstone ridges. It is almost inaccessible except
to hunters and hikers.

Included with this soil in mapping are a few small
areas of shaly soils that have acid shale bedrock at a
depth of about 16 inches. Also included are a few out-
crops of bedrock. In some places the soil has been dis-
turbed as a result of windthrow.

This soil is poorly suited to most uses. Suitability is
fair to good for adapted species of trees and for some
recreational uses. Capability unit VIIe-1; woodland suit-
ability group 3r8.

Greendale Series

The Greendale series consists of deep, loamy, well-
drained soils along small drainageways or local flood
plains and in depressions. The soils formed in sediment
washed from soils derived from dolomitic limestone.
Slopes range from 0 to about 5 percent.

In a representative profile the surface layer is brown,

friable silt loam about 9 inches thick. The subsoil is dark
yellowish-brown, dark-brown, and yellowish-brown fri-
able silt loam to a depth of 56 inches. Below this is sev-
eral feet of reddish clay. A few, small, angular chert
fragments are throughout the profile. .
_ Permeability is moderate, and available water capacity
1s high. Reaction is medium acid and strongly acid, ex-
cept where the surface layer has been limed. The soils are
easy to work and respond very favorably to good man-
agement. Some areas are subject to occasional, very brief
flooding or runoff from adjacent slopes, which is the main
concern of management.

Greendale soils are used for corn, tobacco, small grain,
hay, and pasture.

Representative profile of Greendale silt loam:

Ap—0 to 9 inches, brown (10YR 4/3) silt loam; weak, me-
dium, granular structure; friable; many roots; 10
percent, by volume, chert fragments up to 2 inches in
size; medium acid; clear, smooth boundary.

B21—9 to 22 inches, dark yellowish-brown (10YR 4/4) silt
loam; weak, medium, subangular blocky structure;
friable; common roots; 10 percent, by volume, chert
fragments up to 2 inches in size ; medium acid ; clear,
smooth boundary.

B22—22 to 28 inches, dark yellowish-brown (10YR 4/4) silt
loam; weak, medium, subangular blocky structure;
friable; few fine roots; 5 percent, by volume, chert
fragments up to 3 inches in size; strongly acid; clear,
wavy boundary.

A1b—28 to 34 inches, dark-brown (10YR 3/3) silt loam ; mod-

erate, medium, granular structure; friable; few
fine roots; about 10 percent, by volume, chert frag-
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ments up to 2 inches in size; strongly acid; clear,
smooth boundary.

Bb—34 to 56 inches, yellowish-brown (10YR 5/4) silt loam;
few, medium, distinct, pale-brown (10YR 6/3), light
brownish-gray (10YR 6/2), and dark-brown (10YR
3/3) mottles; weak, medium, subangular Dblocky
structure; friable; 15 percent, by volume, chert frag-
ments up to 8 inches in size; strongly acid.

Chert gravel makes up about 3 to 15 percent, by volume, of
the profile.

The Ap horizon is brown or dark grayish-brown silt loam
or loam 5 to 10 inches thick.

The B horizon is yellowish-brown or dark yellowish-brown
silt loam, loam, or silty clay loam.

The A1lb horizon, where present, is commonly below a depth
of 20 to 40 inches.

Limestone bedrock is at a depth of more than 6 feet.

Gr—Greendale silt loam. This is a loamy, well-drained
soil in narrow strips along local drainageways and in
small depressions. Some areas are subject to occasional,
very brief flooding or runoff from upland slopes. Slopes
are 0 to 5 percent.

Included with this soil in mapping are a few narrow
strips of soils mottled with gray at a depth of about 15
or 20 inches. Also included are a few small areas of a
soil that has a fragipan in the lower part of the subsoil.

This soil is well suited to all crops commonly grown in
the survey area. It is not well suited to use as homesites,
because there is some hazard of flooding. Capability unit
I-1; woodland suitability group 207.

Guthrie Series

The Guthrie series consists of poorly drained, gray
soils in flat or slightly depressional areas of the old river
terraces. The soils formed in old, general alluvial de-
posits. Slopes range from 0 to 2 percent. )

In a representative profile the surface layer is dark
grayish-brown silt loam about 7 inches thick. Below this
1s about 18 inches of light-gray silt loam and silty clay
loam that has yellowish and brownish mottles. A fragipan
extends from 25 to 65 inches and is mottled light-gray,
firm silt loam. ) o

Permeability is slow, and available water capacity is
medium. Runoff is slow. Reaction is strongly acid and
very strongly acid, except where the surface layer has
been limed. The water table is near the surface in winter
and early in spring. These soils have a fair response to
management.

Most areas of these soils are used for pasture, but some
areas have been drained and are used for silage, corn, and
hay.

Representative profile of Guthrie silt loam:

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

A21g—7 to 11 inches, light-gray (10YR 7/1) silt loam; com-
mon, medium, brownish-yellow (10YR 6/6) mottles;
weak, medium and fine, granular structure; friable;
few roots; many fine pores; strongly acid; clear,
wavy boundary.

A22g—11 to 17 inches, light-gray (10YR 7/1) silt loam;
common, medium, brownish-yellow (10YR 6/6) mot-
tles; weak, medium, subangular blocky structure:
friable; few fine pores; common light-gray streaks of
silt; very strongly acid; gradual, wavy boundary.

A&B~—17 to 25 inches, light-gray (10YR 7/1) silt loam and
silty clay loam; common, medium, brownish-yellow
(10YR 6/6) and pale-brown (10YR 6/3) mottles;
weak, medium, subangular blocky structure grading

to massive; friable; few fine pores; very strongly
acid ; clear, wavy boundary.

Bx1—25 to 35 inches, light-gray (10YR 7/1) silt loam; com-
mon, medium and fine, olive-yellow (2.5Y 6/6) mot-
tles; weak, coarse, prismatic structure grading to
massive; firm, brittle; few remnants of brownish-
yellow (10YR 6/6) silty clay loam; discontinuous
clay films; very strongly acid; gradual, irregular
boundary.

Bx2—35 to 65 inches, mottled light-gray (10YR 7/1), light
olive-brown (2.5Y 5/6), and olive-yellow (2.5Y 6/6)
silt loam; weak, coarse, prismatic structure; firm,
hard, brittle; common remnants of brownish-yellow
(10YR 6/6) silty clay loam; light-gray silt coatings
and grayish clay fillms on faces of prisms; very
strongly acid; gradual, wavy boundary.

The Ap horizon is grayish-brown, gray, or brown silt loam
or loam. It is 6 to 10 inches thick. Depth to the top of the
fragipan ranges from about 20 to 35 inches. About 1 or 2
feet of cobbly clay or sandy clay overlies shale bedrock in
places.

Bedrock is at a depth of more than 6 feet.

Gu—Guthrie silt loam. This is a gray, poorly drained
soil in nearly level or slightly depressional areas on old
river terraces. It formed in old alluvial deposits from
these rivers. Seasonal ponding is common in many areas.
Slopes are 0 to 2 percent.

Included with this soil in mapping are a few areas of
a poorly drained soil that is clayey in the lower part
of the subsoil and that lacks a fragipan. Also included
are a few small areas of slightly better drained soils.

This soil is poorly suited to crops that are not tolerant
of a wet rooting zone and ponded conditions in winter
and early in spring. Where adequate surface drainage is
provided, it is fairly well suited to pasture, hay, and late
summer silage. It has severe limitations for most en-
gineering uses. Capability unit IVw-1; woodland suit-
ability group 2w9.

Hamblen Series

The Hamblen series consists of loamy, moderately well
drained soils on bottom lands along creeks and branches.
The soils formed in recent sediment washed from soils
over limestone, shale, and siltstone. Slopes are 0 to 2
percent.

_In a representative profile the surface layer is brown

silt loam about 8 inches thick. The subsoil is dark yellow-
ish-brown, friable silt loam about 9 inches thick. Below
this is mottled, brown silt loam and loam. Shale bedrock
1s at a depth of 52 inches.
. Permeability is moderate, and available water capacity
1s high. Reaction is slightly acid, medium acid, or neutral.
The soils are easy to work and respond very favorably to
good management, but they are subject to occasional,
brief flooding.

Hamblen soils are used for pasture, hay, and some
corn.

Representative profile of Hamblen silt loam:

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

B2—S8 to 17 inches, dark yellowish-brown (10YR 4/4) silt
loam; weak, medium, subangular blocky structure;
friable; many roots; slightly acid; clear, smooth
boundary.

B3—17 to 33 inches, brown (10YR 4/3) silt loam; many,
medium and fine, grayish-brown (10YR 5/2), very
dark grayish-brown (10YR 3/2), and pale-brown
(10YR 6/3) mottles; weak, medium, subangular
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blocky structure; friable; common roots; few shale
fragments; slightly acid; clear, smooth boundary.

C—33 to 52 inches, brown (10YR 4/3) stratified silt loam
and loam; many, medium and fine, grayish-brown
(10YR 5/2), very dark grayish-brown (10YR 3/2),
and dark-brown (7.5YR 3/2) mottles; weak, medium,
subangular blocky structure; friable; few roots;
slightly acid.

R—52 inches, shale bedrock.

The A horizon is brown, yellowish-brown, dark yellowish-
brown, or dark grayish-brown silt loam or loam 5 to 11
inches thick.

Bedrock is at depth of 31% to 6 feet.

Ha—Hamblen silt loam. This is a moderately well
drained, loamy soil on bottom lands of creeks and their
small tributaries. Slopes range from 0 to 2 percent.

Included with this soil in mapping are a few small areas
of poorly drained soils. Also included are narrow strips
of well-drained soils adjacent to the stream channels.

This soil is well suited to corn, hay, and pasture. Flood-
ing is the main concern of management. Capability unit
ITIw-1; woodland suitability group 2w8.

Hartsells Series

The Hartsells series consists of moderately deep, loamy,
well-drained soils on the upper southeast-facing slopes
and on the tops of the higher ridges and mountains. The
soils formed in material weathered from the sandstone
that caps ridges and mountains. Slopes range from about
3 to 20 percent.

_ In a representative profile the surface layer is yellow-
ish-brown loam about 7 inches thick. The subsoil is yel-
lowish-brown, friable clay loam and sandy clay loam.
Partly weathered fragments of sandstone are in the 6-inch
layer of fine sandy loam just above the bedrock. Sand-
stone bedrock is at a depth of 38 inches.

. Permeability is moderate, and available water capacity
1s medium. Natural fertility is very low. Reaction is
strongly acid or very strongly acid. The soils are easy to
work and respond fairly well to management.

Many of the areas of Hartsells soils have been aban-
doned and are reverting to forest, but a few areas are used
for small plots of corn, hay, and pasture. A few areas are
still in hardwood and pine forest.

Representative profile of Hartsells loam, 3 to 12 percent
slopes:

Ap—oO0 to 7 inches, yellowish-brown (10YR 5/4) loam; weak,
fine, granular structure; very friable; many roots;
very strongly acid; clear, smooth boundary.

B1—7 to 13 inches, yellowish-brown (10YR 5/6) fine sandy
loam; weak, medium, granular structure; friable;
common roots; very strongly acid; clear, smooth
boundary.

B2t—13 to 32 inches, yellowish-brown (10YR 5/6) sandy clay
loam; moderate, medium, subangular blocky struc-
ture; friable; discontinuous clay films; common
roots; few angular sandstone fragments in lower
part; very strongly acid; gradual, smooth boundary.

B3&C—32 to 38 inches, yellowish-brown (10YR 5/6) channery
sandy clay loam; weak, coarse, subangular blocky
structure and remnant rock structure; friable; few
roots; 30 percent sandstone fragments; few patchy
clay films on rock fragments; very strongly acid.

R—38 inches, sandstone bedrock.

The A horizon is yellowish-brown, brown, or pale-brown
loam or fine sandy loam. In wooded areas the A horizon is
grayish brown or dark grayish brown and is about 2 inches
thick.

The B horizon is yellowish-brown or brownish-yellow sandy

clay loam, loam, or clay loam and ranges to fine sandy loam
in the upper few inches.
Sandstone bedrock is at a depth of 20 to 40 inches.

HeC—Hartsells loam, 3 to 12 percent slopes. This is
a loamy, sloping, moderately deep soil on crests and
benches of sandstone mountains. The soil has the profile
described as representative of the series.

Included with this soil in mapping are a few small
areas of gravelly soils that have bedrock at a depth of
about 16 inches. Also included are a few spots of soils
that are deeper than 40 inches to bedrock or have a sur-
face layer of clay loam because of past erosion.

This soil is fairly well suited to pasture, hay, and small
grain. Many areas, atop the mountains, are practically in-
accessible, but they are suited to planned recreational de-
velopments. The soil has very low natural fertility. Avail-
able water capacity, permeability, and other physical
properties are favorable for plant growth. Thus, many
kinds of plants respond well to fertilization and other
good management practices. Droughtiness late in summer
18 a limitation to use for row crops. Capability unit
ITTe~1; woodland suitability group 4ol.

HeD—Hartsells loam, 12 to 20 percent slopes. This is
a moderately deep, loamy, well-drained soil that is mainly
in areas on south-facing slopes of high sandstone-capped
ridges and mountains.

The surface layer is brown loam about 4 to 6 inches
thick. The subsoil is yellowish-brown, friable sandy clay
loam or clay loam. Sandstone bedrock is at a depth of 20
to 40 inches.

Included with this soil in mapping are small areas of
gravelly soils that have sandstone bedrock at a depth of
15 to 20 inches. A few areas of slightly steeper soils are
also included.

This soil is well suited to many kinds of plants. These
plants respond well to additions of fertilizer and lime.
Many areas are almost inaccessible except on foot. The
soil has very low natural fertility. Available water capac-
ity, permeability, and other physical properties are fa-
vorable for plant growth. Depth to rock, strong slope,
and low fertility are the main limitations to use. Drought-
iness late in summer is a limitation to use for most crops.
Capability unit IVe-1; woodland suitability group 4o1.

Hayter Series

The Hayter series consists of deep, loamy, well-drained
soils on sloping fans, benches, and foot slopes. The soils
are also on long, steep, north-facing back slopes of moun-
tains (fig. 13). They formed in material that rolled or
washed downslope from soils that formed in material
weathered from siltstone and shale. These soils are un-
derlain mainly by limestone. Slopes range from 8 to 55
percent.

In a representative profile the surface layer is dark-
brown, friable loam about 7 inches thick. Below this is
dark yellowish-brown loam about 5 inches thick. The
subsoil is strong-brown and ycllowish-red. friable clay
loam to a depth of 55 inches. Yellowish-red and strong-
brown loam extends to a depth of 67 inches.

Permeability is moderate, and available water capacity
is high. Reaction is strongly acid or medium acid, except
where the surface layer has been limed. The soils are easy
to work and respond very favorably to good management.

The Hayter soils are used for corn, tobacco, small grain,
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Figure 13.—Area of Hayter soils on long, moderately steep slopes in middle background.

hay, and pasture. Some of the steeper areas are in forest.
Representative profile of Hayter loam, 12 to 20 percent
slopes:

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

A3—T7 to 12 inches, dark yellowish-brown (10YR 4/4) loam;
weak, medium, subangular blocky structure parting
to moderate, medium, granular; friable; many roots;
few siltstone and sandstone fragments; medium
acid ; clear, smooth boundary.

B21t—12 to 29 inches, strong-brown (7.5YR 5/6) clay loam;
weak, medium, subangular blocky structure; friable;
common patchy clay films; few roots; few siltstone
and sandstone fragments; medium acid ; clear, smooth
boundary.

B22t—29 to 45 inches, yellowish-red (6YR 5/6) clay loam
containing common coarse streaks of strong brown
(7.5YR 5/6); weak, medium, subangular Dblocky
structure; friable; thin patchy clay films; about 15
percent, by volume, sandstone and siltstone frag-
ments; medium acid; gradual, smooth boundary.

B3—45 to 55 inches, yellowish-red (5YR 5/6) clay loam;
weak, medium, granular structure; friable; estimated
20 percent coarse fragments; medium acid; clear,
wavy boundary.

C—55 to 67 inches, yellowish-red (5YR 5/6) and strong-
brown (7.5YR 5/6) loam ; massive; friable; estimated
50 percent sandstone fragments; slightly acid.

The profile is as much as 50 percent, by volume, cobbles
and gravel in places.

The Ap horizon is dark-brown, dark yellowish-brown, or
brown loam or silt loam. It is § to 10 inches thick.

The B horizon is strong-brown, brown, reddish-brown, or
yellowish-red clay loam.

Limestone is at a depth of more than 6 feet. Yellowish
mottled clay weathered from limestone or interbedded lime-
stone and shale is at a depth of 40 to 75 inches.

HhC—Hayter loam, 3 to 12 percent slopes. This is a

deep, loamy, sloping, highly productive soil. It is on
benches, fans, and foot slopes along the northern base of
mountains and high ridges. It formed in material that
rolled or washed downslope from soils that formed over
siltstone and shale.

The surface layer is dark-brown friable loam about 9
inches thick. The subsoil is strong-brown, friable clay
loam to a depth of 4 feet or more. Below this is yellowish
or r}ed]dish clay weathered from the underlying limestone
or shale.

Included with this soil in mapping are a few small
areas that have gray mottles below a depth of about 30
inches. Also included are a few areas, along drainage-
ways, that have a brown loamy profile, and a few areas
of soils that are 10 to 20 percent gravel throughout the
profile.

This sotl is well suited to all locally grown crops. It
is very well suited to tobacco. Slope is the main concern
of management. Capability unit 1ITe-1; woodland suit-
ability group 207.

HhD—Hayter loam, 12 to 20 percent slopes. This is a
deep, loamy, strongly sloping, friable soil on north-facing
benches and foot slopes of the mountains. It formed in
material that rolled or washed downslope from soils that
are underlain by shale and siltstone. This soil has the pro-
file described as representative of the series.

Included with this soil in mapping are a few small
areas of red clayey soils and a few outcrops of limestone.
Also included are a few areas of soils that are about 15
to 30 percent siltstone and sandstone cobbles and gravel.

This soil is well suited to all commonly grown crops.
Long crop rotations, contour cultivation, or other effective
measures are needed to control erosion. Slope is the main
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concern of management for both farm and nonfarm uses.
Capability unit IVe-1; woodland suitability group 207.

HhE—Hayter loam, 20 to 35 percent slopes. This is a
deep, loamy, steep, productive soil on north-facing moun-
tain back slopes.

The surface layer is dark-brown, friable loam 5 to 8
inches thick. The subsoil is strong-brown, friable clay
loam 214 to 5 feet thick.

Included with this soil in mapping are some areas of
soils that are about 20 to 30 percent, by volume, sand-
stone and siltstone fragments. Also included are a few
small areas of red clayey soils and a few outcrops of
limestone.

This soil is well suited to pasture and hardwood tim-
ber. Slope is the main concern of management. Capa-
bility unit VIe-1; woodland suitability group 2r8.

HkD—Hayter cobbly loam, 10 to 20 percent slopes.
This is a deep, loamy, moderately steep, well-drained soil
on north-facing mountain back slopes. It formed in ma-
terial that rolled from steeper, higher slopes.

The surface layer is dark-brown, friable cobbly loam
4 to 8 inches thick. The subsoil is strong-brown cobbly
clay loam 214 to 5 feet thick. Sandstone and siltstone cob-
bles and gravel make up 15 to 30 percent of the soil
volume throughout the profile.

Included with this soil in mapping are small areas of
noncobbly soils. Also included are a few small areas of
shallow clayey soils over shale.

This soil is well suited to pasture, and it is highly pro-
ductive. It is only fairly well suited to hay and row
crops. Strong slopes and the cobbly surface layer are
limitations to mowing and cultivation. Capability unit
IVe-1; woodland suitability group 207.

HkE—Hayter cobbly loam, 20 to 35 percent slopes.
. This is a deep, friable, steep, well-drained soil in areas
on north-facing back slopes of the sandstone and siltstone
mountains and high ridges.

The surface layer is dark-brown, friable cobbly loam 4
to 8 inches thick. The subsoil is strong-brown, cobbly clay
loam about 2 to 4 feet thick. Cobbles and gravel of sand-
stone and siltstone make up about 15 to 30 percent of the
profile, by volume.

Included with this soil in mapping are a few areas of
soils that have loose boulders on the surface. Also included
are a few areas of shallow, shaly soils and small spots of
rc])cky, red, clayey soils. Slopes exceed 35 percent in some
places.

This soil is fairly well suited to pasture. It is well suited
to the better species of hardwoods, including black walnut
and yellow-poplar. Steep slopes and stones in the surface
layer are the main concerns of management for most uses.
Capability unit VIe-1; woodland suitability group 2r8.

HkF—Hayter cobbly loam, 35 to 55 percent slopes.
This is a deep, well-drained, very steep, cobbly soil in
areas on mostly north-facing mountain back slopes. Most
areas are wooded.

The surface layer is dark-brown, friable cobbly loam.
It is 5 to 10 inches thick. The subsoil is strong-brown
cobbly clay loam about 2 to 4 feet thick. Cobbles, gravel,
and small boulders of sandstone make up about 20 to 35
percent of the profile.

Included with this soil in mapping are several small
areas that extend down steep drainageways. Small sand-
stone boulders and cobbles make up about 35 to 60 per-

cent of the surface and of the profile. Also included are
a few areas of shallow shaly soils,

Most areas are wooded. This soil is well suited to black
walnut and yellow-poplar. Very steep slopes and stones
limit this soil to such uses as timber production and
wildlife habitat. Capability unit VIIe-1; woodland suit-
ability group 2r8.

Holston Series

The Holston series consists of deep, loamy, well-drained
solls on old high river terraces. These soils formed in
mixed river sediment deposited in thick layers over shale
bedrock. Slopes range from about 2 to 20 percent.

In a representative profile the surface layer is brown,
friable loam 8 inches thick. The next layer is very pale
brown, very friable loam 8 inches thick. The subsoil is
yellowish-brown, strong-brown, and brownish-yellow clay
loam to a depth of about 60 inches. Below this is mottled
brown, yellowish, and reddish clay loam and loam.

Permeability is moderate, and available water capacity
is high. Reaction is strongly acid or very strongly acid,
except where the surface layer has been limed. The soils
are very easy to work and respond very favorably to
management.

Holston soils are used for corn, small grain, hay, to-
bacco, and pasture. A few small areas are still in hard-
wood timber. Many large areas have been removed from
farm production in recent years to provide sites for in-
dustry and for housing subdivisions.

Representative profile of Holston loam, 2 to 5 percent
slopes:

Ap—O to 8 inches, brown (10YR 5/8) loam; weak, fine. gran-
ular structure; very friable; many roots; strongly
acid ; clear, smooth boundary.

A2—8 to 11 inches, very pale brown (10YR 7/4) loam; weak,
medium, granular structure; very friable; common
roots; strongly acid; clear, smooth boundary.

B1—11 to 23 inches, yellowish-brown (10YR 5/8) clay loam;
weak, medium, subangular blocky structure; friable;
common roots; patchy clay fllms; very strongly acid;
clear, smooth boundary.

B21t-—23 to 32 inches, strong-brown (7.5YR 5/8) clay loam;
moderate, medium, subangular blocky structure; fri-
able; patchy clay films; very strongly acid; clear,
smooth boundary.

B22t—32 to 48 inches, brownish-yellow (10YR 6/6) clay
loam; moderate, medium, subangular blocky struec-
ture; firm; discontinuous clay films; few, small, black
concretions; very strongly acid; clear, smooth
.boundary.

B23t—48 to 60 inches, brownish-yellow (10YR 6/6) clay
loam ; moderate, medium, subangular blocky struc-
ture; firm; common, medium, faint, strong-brown and
distinct, yellowish-red mottles; common, small, black
concretions; discontinuous clay films; very strongly
acid ; clear, smooth boundary.

B3—60 to 70 inches, mottled brownish-yellow (10YR 6/8).
strong-brown (7.5YR 5/6), and yellowish-red (5YR
5/8) coarse clay loam; weak, coarse, subangular
blocky structure; firm; common, small, black con-
cretions; very strongly acid; gradual, smooth
boundary.

C—T0 to 75 inches, mottled brownish-yellow (10YR 6/6),
yellowish-brown (10YR §5/6), and reddish-yellow
(7.5YR 6/6) loam; massive; loose; some stratifi-
cation; few partly decomposed sandstone pebbles and
cobbles ; very strongly acid.

The Ap horizon is brown, yellowish-brown, or pale-brown
loam 5 to 10 inches thick. In some places the A2 horizon has
been mixed with the A horizon by plowing.

The B horizon is brownish-yellow, yellowish-brown, or
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strong-brown clay loam, sandy clay loam, or silty clay loam.

In most areas a 1- or 2-foot thick band of cobbly or
gravelly loam or sandy loam is in the lower part of the C
horizon, immediately over the clayey, weathered shale bed-
rock. In some places the C horizon is absent and the B
horizon rests directly on shale bedrock.

Shale bedrock is at a depth of more than 6 feet, and in most
places is at a depth of more than 10 feet.

HoB—Holston loam, 2 to 5 percent slopes. This is a
deep, loamy, gently sloping, well-drained soil on old high
river terraces. The soil formed in old, thick alluvial de-
posits over shale. It has the profile described as repre-
sentative of the series.

Included with this soil in mapping are a few small de-
pressions containing a soil that has a fragipan below a
depth of about 2 feet. Also included are a few tracts
where sandstone cobbles and gravel make up 15 to 30
percent of the soil, by volume.

This soil is well suited to all commonly grown crops. It
is also well suited to use as homesites, industrial sites, and
other nonfarm uses. Capability unit ITe-1; woodland suit-
ability group 3o7.

HoC—Holston loam, 5 to 12 percent slopes. This is a
deep, loamy, sloping, well-drained soil on high river ter-
races. It formed in old, thick alluvial deposits over shale.

The surface layer is brown friable loam about 5 to 10
inches thick. The subsoil is strong-brown or yellowish-
brown clay loam or silty clay loam more than 5 feet thick.

Included with this soil in mapping are a few areas of
cobbly soils and a few small tracts of deep, reddish soils.
Also included are a few small depressions that contain a
soil having a fragipan below a depth of 2 feet.

This soil is well suited to all locally grown crops. It is
very easy to work and responds extremely well to man-
agement. It is also very well suited to use as homesites,
industrial sites, and other nonfarm uses. Slope is the main
concern of management. Capability unit IITe-1; wood-
land suitability group 3o7.

HoD—Holston loam, 12 to 20 percent slopes. This is a
deep, loamy, moderately steep, well-drained soil. It is on
narrow rims at the edge of broad plateaus on the high
river terraces. It formed in old, thick alluvial deposits
that are underlain by shale bedrock.

The surface layer is brown friable loam about 4 to 8
inches thick. The subsoil is strong-brown or yellowish-
brown clay loam to a depth of 5 feet or more. Below this
is 1 to 3 feet of cobbly or gravelly sandy loam overlying
clayey, weathered shale bedrock.

Included with this soil in mapping are a few small
areas of soils that have shale bedrock within about 3 feet
of the surface. Also included are small areas of cobbly
soils. In a few places slopes are as steep as about 30
percent.

This soil is fairly well suited to pasture, hay, and lo-
cally grown row crops. Slope is the main concern of
management, Capability unit IVe-1; woodland suita-
bility group 307.

Hx—Holston-Urban land complex, This complex con-
sists mainly of a few large areas of Urban land. Large
parts of these areas have been levelled by cutting and
filling. Most of the acreage is at the John Sevier %team
Plant and the Holston Ordnance Works reservation. At
both sites the original soils were mostly Holston, Cloud-
Iand, and some Taft soils. Deep cuts have exposed the un-
derlying calcareous shale bedrock in some spots. Smaller

areas were made up of soils of the Dunmore and Shouns
series.

This complex is 10 percent undisturbed areas of Hol-
ston soils and 90 percent Urban land.

Areas of this complex commonly are nearly level and
have narrow, steep margins. They have been compacted.
Permeability is very low, and available water capacity is
low. Reaction is generally strongly acid, except where the
soils have been limed.

Most areas of this complex are used for heavy industrial
complexes. They are suited to lawn grasses, landscape
shrubbery, and adapted trees. Not assigned to a capability
unit or woodland suitability group.

Jefferson Series

The Jefferson series consists of deep, loamy, well-
drained soils on benches, fans, and foot slopes (fig. 14).
The soils formed in thick colluvial deposits of materials
that rolled downslope from sandstone and siltstone moun-
tains. Slopes range from 5 percent to about 35 percent.

In a representative profile the surface layer is brown
friable loam 9 inches thick. The subsoil is yellowish-brown
clay loam to a depth of 50 inches. Below this is yellow-
ish-brown loam containing many sandstone fragments.
Weathered acid shale bedrock is at a depth of 70 inches.

Permeability is moderately rapid, and available water
capacity is medium. Reaction is very strongly acid and
strongly acid, except where the surface layer has been
limed. The soils are naturally low in fertility but respond
excellently to liming, fertilization, and other management
practices.

Jefferson soils are used for tobacco, hay, corn, and pas-
ture. Much of the steeper acreage is in pine and hardwood
forest or is reverting to forest.

Representative profile of Jefferson loam, 5 to 12 percent
slopes:

Ap—0 to 9 inches, brown (10YR 5/3) loam; weak, fine,
granular structure; very friable; many roots; few
sandstone fragments less than 3 inches in diameter;
strongly acid; abrupt, smooth boundary.

B1—9 to 15 inches, yellowish-brown (10YR 5/6) clay loam;
weak, medium, subangular blocky structure; friable;
common roots; few weathered sandstone fragments;
strongly acid; clear, smooth boundary.

B21t-—15 to 26 inches, yellowish-brown (10YR 5/6) clay loam ;
moderate, medium, subangular blocky structure;
firm; patchy clay films; about 10 percent, by volume,
angular sandstone gravel; strongly acid; gradual,
smooth boundary.

B22t—26 to 40 inches, yellowish-brown (10YR 5/6) clay

loam; moderate, medium, subangular blocky struc-

ture; firm; discontinuous clay fillms; about 15 per-
cent angular sandstone fragments; very strongly
acid; gradual, smooth boundary.

to 50 inches, yellowish-brown (10YR 5/6) coarse

clay loam; weak, medium and coarse, subangular

blocky structure; firm; patchy clay films; about 25

percent angular sandstone cobbles and gravel; very

strongly acid; clear, wavy boundary.

C—50 to 70 inches, yellowish-brown (10YR 5/4) loam; weak,
coarse, subangular blocky structure; friable; about
40 percent angular sandstone cobbles; very strongly
acid.

R—T70 inches, acid shale bedrock.

The Ap horizon is brown, pale-brown, or grayish-brown
loam or, in a few places, fine sandy loam. It is 6 to 10 inches
thick.

The B2 horizon is yellowish-brown or strong-brown clay
loam or sandy clay loam. Coarse fragments commonly make

B3—40
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Figure 14.—Area of strongly sloping Jefferson soils on foot slopes, right center.

up about 8 to 20 percent of the A and B horizons but range
to about 30 percent in some profiles.

The C horizon is 25 to 40 percent coarse fragments.

Acid shale or siltstone bedrock is at a depth of more than
5 feet.

JeC—Jefferson loam, 5 to 12 percent slopes. This is a
loamy, deep, sloping, well-drained soil on benches and
fans near the foot of sandstone and siltstone ridges. Tt
formed in material that washed or rolled from the steeper
slopes. The soil has the profile described as representative
of the series. ]

Included with this soil in mapping are a few small areas
of brown, loamy soils along small, narrow drainageways.
In a few depressional spots is a soil'that has a fragipan.
Small areas of cobbly and gravelly soils are also included.
A few areas have slopes of less than 5 percent.

This soil is well suited to all locally grown crops, and it
is particularly well suited to tobacco. It responds very
well to management. It is well suited to use as homesites,
sites for light industry, and other nonfarm uses. Slope
is the main concern of management. Capability unit IITe-
1; woodland suitability group 307.

JeD—Jefferson loam, 12 to 20 percent slopes. This is
a deep, moderately steep, well-drained, brownish soil. It
is on benches and foot slopes of the sandstone and silt-
stone mountains and ridges. It formed in colluvial de-
posits that rolled or washed from these mountains and
ridges.

The surface layer is brown or yellowish-brown loam 4
to 8 inches thick. The subsoil, to a depth of 4 feet or more,
is yellowish-brown or strong-brown clay loam or sandy
clay loam. Bedrock is at a depth of 5 feet or more.

Included with this soil in mapping are a few small
areas of cobbly and gravelly soils. Also included are small
areas of less steep Jefferson soils that are on small benches
between drainageways, and a few steep banks that are
mostly areas undercut by migrating streams.

This soil is well suited to all locally grown crops, but
it should be used for sod crops during most years be-
cause of slope. It is suitable for hay and pasture. Tobacco
can be grown in long rotations with sod crops if the soil
is cultivated on the contour, only narrow strips of sod
are plowed up, and other effective conservation measures
are applied. Prolonged droughtiness during the growing
season is a limitation to plant growth, particularly for
row crops. Capability unit IVe-1; woodland suitability
group 3o7.

JfC—Jefferson cobbly loam, 5 to 12 percent slopes.
This is a deep, sloping, well-drained, cobbly soil on
benches, fans, and foot slopes of sandstone mountains.
The soil formed in cobbly colluvial deposits that accumu-
lated at the bottom of steep mountain slopes.

The surface layer is brown cobbly loam 5 to 10 inches
thick. The subsoil is yellowish-brown and strong-brown
cobbly clay loam or cobbly sandy clay loam and is more
than 4 feet thick. Sandstone and siltstone cobbles and
gravel make up 15 to 35 percent, by volume, of the pro-
file. Acid shale or siltstone bedrock 1s at a depth of 5 to 6
feet or more.

Included with this soil in mapping are small areas of
less cobbly soils. Also included are small areas of steeper
Jefferson soils.

This soil is suited to all locally grown crops. The cob-
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bly plow layer is a limitation to plowing and mowing.
In places the surface stones have been picked up and
hauled away, thus facilitating tillage and other manage-
ment practices. The soil is fairly well suited to adapted
trees. Droughtiness late in summer is a limitation to row
crops. Capability unit IVe-2; woodland suitability group
3x8.

JfD—Jefferson cobbly loam, 12 to 20 percent slopes.
This is a cobbly, deep, moderately steep, loamy soil on
mountain foot slopes. It formed in colluvial deposits be-
low steep mountainsides.

The surface layer is brown cobbly loam 5 to 9 inches
thick. The subsoil is yellowish-brown or strong-brown,
cobbly sandy clay loam. Sandstone and siltstone frag-
ments make up 15 to 85 percent, by volume, of the profile.
Shale or siltstone bedrock is at a depth of 5 feet or more.

Included with this soil in mapping are small areas of
soils that contain sandstone boulders. Also included are
a few small areas of shallow soils underlain by shale and
siltstone.

This soil is fairly well suited to all locally grown crops,
but slope and stones are limitations to tillage and mowing.
The soil is fairly well suited to adapted trees. In places
this soil is droughty late in summer. Capability unit
VIe-1; woodland suitability group 3x8.

JfE—Jefferson cobbly loam, 20 to 35 percent slopes.
This is a cobbly, steep, deep, loamy soil on mountainsides.
It formed in cobbly material that rolled downslope from
steep mountainsides of sandstone and siltstone.

The surface layer is brown cobbly loam 4 to 8 inches
thick. The subsoil is yellowish-brown, cobbly sandy clay
loam. The profile is 314 to 5 feet thick. Bedrock is at a
depth of 5 feet or more.

Included with this soil in mapping are small areas of
somewhat steeper soils and some areas that are nearly free
of rock fragments. Also included are a few small areas of
shallow soils over shale or siltstone bedrock.

This soil is suited to adapted trees. It is fairly well
suited to pasture. Slope and the stones are the main con-
cerns of management. Capability unit VIe-1; woodland
suitability group 3x8.

Leadvale Series

The Leadvale series consists of moderately well drained
soils that have a fragipan. The soils are on gently sloping
and sloping benches, fans, and toe slopes below the dis-
sected shale uplands. They formed in material washed
from the slopes of the nearby shale hills. Slopes range
from 2 to about 12 percent.

In a representative profile the surface layer is yellow-
ish-brown, friable silt loam about 8 inches thick. Below
this, and to a depth of 24 inches, is yellowish, friable silt
loam and firm silty clay loam. A brittle fragipan of mot-
tled brownish-yellow, firm silt loam is between depths of
24 to 48 inches. The next layer is mottled, light olive-
brown, firm silty clay loam. Shale bedrock is at a depth
of 63 inches.

Permeability is slow. Available water capacity is me-
dium. A seasonal water table is perched just above the
fragipan in periods of high rainfall. The water moves
laterally and breaks out as “wet-weather springs” at the
lower margin of these areas. Reaction is strongly acid
or very strongly acid throughout the profile, except where
the surface layer has been limed. The soils are easy to

work and respond fairly well to management.
Leadvale soils are used for corn, small grain, tobacco,
hay, and pasture. A few tracts are in small farm woodlots.

Representative profile of Leadvale silt loam, 5 to 12
percent slopes:

Ap—O0 to S inches, yellowish-brown (10YR 5/4) silt loam;
weak, fine and medium, granular structure; friable;
many roots; medium acid; clear, smooth boundary.

B1—8 to 14 inches, light yellowish-brown (10YR 6/4) silt
loam ; common, medium, pale-brown (10YR 6/3) and
yvellowish-brown (10YR 5/6) mottles; weak, medium,
subangular blocky structure; friable; common roots;
common, fine, black concretions; very strongly acid;
clear, wavy boundary.

B2t—14 to 24 inches, brownish-yellow (10YR 6/6) light
silty clay loam; common, fine, pale-brown (10YR
6/3) mottles; weak, coarse, columnar structure part-
ing to moderate, medium, subangular blocky; firm;
common roots ; discontinuous clay fllms; very strongly
acid ; clear, wavy boundary.

Bx—24 to 48 inches, brownish-yellow (10YR 6/8) silt loam;
many, medium, light brownish-gray (10YR 6/2),
yellowish-brown (10YR 5/6), and pale-brown (10YR
6/3) mottles; weak, coarse, columnar structure grad-
ing to massive; firm, hard, brittle; patchy clay films;
very strongly acid; clear, wavy boundary.

B3—48 to 63 inches, light olive-brown (2.5Y 5/6) silty clay
loam; many, fine. light-gray (10YR 7/1) and light
brownish-gray (2.5Y 6/2) mottles; massive; firm,
plastic; common, fine, dark yellowish-brown stains;
few, fine, black concretions; strongly acid.

R—63 inches, shale bedrock.

The Ap horizon is brown, pale-brown, light yellowish-brown,
or grayish-brown silt loam 5 to 10 inches thick.

The B2t horizon is yellowish-brown or brownish-yellow
gilty clay loam. In some places it is mottled with shades of
gray in the lower few inches. The B3 horizon (in some places,
the C horizon) ranges from silty clay loam to clay.

Shale bedrock is at a depth of about 4 feet or more.

LaB-—Leadvale silt loam, 2 to 5 percent slopes. This
is a gently sloping, moderately well drained soil. It is on
terraces, foot slopes, and benches in areas surrounded by
shale hills, It formed in material that washed from the
adjacent soils of the shale uplands.

The surface layer is yellowish-brown silt loam 6 to 10
inches thick. The subsoil, to a depth of about 2 feet, is
yellowish-brown silty clay loam. Below this is a firm, brit-
tle fragipan about 2 feet thick. It is mottled yellow, gray,
and brown, massive silt loam. Shale bedrock 1is at a depth
of 4 to 6 feet.

Included with this soil in mapping are small areas of
gray, somewhat poorly drained soils in depressional areas.
Also included are young, somewhat poorly drained soils
along narrow drainageways.

This soil is fairly well snited to most locally grown
crops. During periods of extremely high rainfall, insuf-
ficient aeration of the rooting zone damages crops such
as tobacco. The fragipan and slow permeability are the
main limitations to a number of uses. Capability unit
ITe-2; woodland suitability group 307.

LaC—Leadvale silt loam, 5 to 12 percent slopes. This
is a sloping, moderately well drained soil. It is on toe
slopes, benches, and terraces in areas surrounded by up-
land soils underlain by shale. Slopes are mostly 5 per-
cent to about 10 percent. The soil has the profile described
as representative of the series.

Included with this soil in mapping are a few small
areas of shallow clayey soils underlain by shale. Also in-
cluded are narrow strips of somewhat poorly drained
soils on bottom lands along narrow drainageways.
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This soil is fairly well suited to most locally grown
crops. The fragipan, slow permeability, and, to a lesser
extent, slope are the main concerns of management. Capa-
bility unit IITe-5; woodland suitability group 307.

Leesburg Series

The Leesburg series consists of deep, loamy, well-
drained soils that formed in thick deposits of old river
sediment. Slopes are 10 to 20 percent.

In a representative profile the surface layer is brown
gravelly loam about 6 inches thick. The subsoil is mainly
yellowish-brown gravelly clay loam to a depth of about
63 inches. Below this 1s strong-brown silty clay that
weathered from shale.

Permeability is moderate, and available water capacity
is medium. Reaction is strongly acid or very strongly acid,
except where the surface layer has been limed. The
soils are fairly easy to work and give fair response to
management.

Leesburg soils are used mainly for pasture and hay.

Representative profile of Leesburg gravelly loam, 10
to 20 percent slopes:

Ap—O0 to 6 inches, brown (10YR 5/3) gravelly loam; weak,
medium, granular structure; very friable; about 15
percent, by volume, quartzite and sandstone gravel;
many roots; strongly acid; clear, smooth boundary.

B1—8 to 13 inches, light yellowish-brown (10YR 6/4) gravelly
loam; weak, medium, subangular blocky structure;
friable; about 15 percent gravel; common roots;
strongly acid; gradual, wavy boundary.

B21t—13 to 25 inches, yellowish-brown (10YR 5/6) gravelly
clay loam; moderate, medium, subangular blocky
structure; friable; about 20 percent gravel and cob-
bles; few roots; strongly acid; gradual, smooth
boundary.

B22t—25 to 63 inches, yellowish-brown (10YR 5/8) gravelly
clay loam; few, medium, pale-brown mottles in lower
half; moderate, medium, angular and subangular
blocky structure; firm; about 20 percent gravel and
cobbles; discontinuous clay fillms on faces of peds;
strongly acid; clear, smooth boundary.

B3—63 to 68 inches, strong-brown (7.5YR 5/8) silty clay;
common, medium, pale-brown (10YR 6/3) and red-
dish-brown (5YR 4/4) mottles; moderate, medium,
angular blocky structure; firm; discontinuous clay
fillms ; few soft shale fragments; strongly acid.

The profile is 15 to 25 percent, by volume, sandstone gravel
and cobbles throughout.

The Ap horizon is brown or yellowish brown and is § to 9
inches thick.

The B1 horizon, where present, is thin. The B2 horizon is
yellowish brown, strong brown, or brownish yellow.

Shale bedrock is at a depth of more than 6 feet.

LbD—Leesburg gravelly loam, 10 to 20 percent slopes.
This is a gravelly, deep, strongly sloping, well-drained,
loamy soil. Tt is at the edge of old high river terraces.
It formed in old gravelly river sediment underlain by
shale bedrock.

Included with this soil in mapping are a few small
areas of less gravelly soils. Also included are a few spots
of a soil that has a surface layer of yellowish-brown clay
loam. In some places the shale bedrock is within a depth
of about 3 feet.

This soil is well suited to pasture and hay. Slope is the
main concern of management. Capability unit IVe-2;
woodland suitability group 3x8.

Lehew Series
The Lehew series consists of channery, moderately deep,

excessively drained soils on steep, highly dissected ridges
and mountains. The soils formed in material weathered
from reddish and multicolored sandstone, siltstone, and
shale of the Rome and Bays Formations. Slopes range
from about 25 to 60 percent.

In a representative profile the upper 2 inches of the
surface layer is stained dark brown with organic matter.
The next 6 inches is brown channery loam. Below this,
to a depth of 28 inches, is reddish-brown, very friable
channery loam. Reddish siltstone and sandstone bedrock
are below this depth.

Permeability is moderately rapid, and available water
capacity is low. Natural fertility is low. Reaction is
strongly acid or very strongly acid, except where the
surface layer has been limed.

Small tracts of the Lehew soils are used for pasture,
but most of the acreage is in forest.

Representative profile description of Lehew channery
loam., 25 to 60 percent slopes:

A1—0 to 2 inches, dark-brown (7.5YR 3/2) channery loam;
weak, fine, granular structure; very friable; abrupt,
smooth boundary.

A2—2 to 8 inches, brown (7.5YR 4/2) channery loam; weak,
medium, granular structure; very friable; many
roots; about 30 percent reddish or purplish siltstone
and fine-grained sandstone fragments; strongly acid;
clear, wavy boundary.

B2—8 to 28 inches, reddish-brown (5YR 4/4) channery loam;
weak, fine and medium, subangular blocky structure;
very friable; common roots; 50 percent reddish silt-
stone fragments; strongly acid.

R—28 inches, bedrock of reddish siltstone and fine-grained
sandstone with some soil material extending into
cracks.

The profile is channery or gravelly loam or fine sandy loam
throughout. The content of coarse fragments ranges from
about 30 to 50 percent in the upper part of the profile and to
as much as 80 percent near the bedrock.

The Al horizon is dark brown or dark grayish brown and is
1 to 3 inches thick.

Depth to bedrock averages about 25 inches and ranges from
20 inches to about 32 inches.

LeF—Lehew channery loam, 25 to 60 percent slopes.
This is a channery, moderately deep, steep and very steep
soil on highly dissected ridges and mountains. It formed
in material weathered from reddish siltstone and fine-
grained sandstone. )

Included with this soil in mapping are small areas of
soils that have a surface layer of grayish-brown gravelly
loam and a subsoil of yellowish-brown gravelly Joam. Also
included are small areas where bedrock is within a d_epth
of 20 inches. Small steep areas within coves have a thicker
surface layer than is typical. .

This so1l is fairly well suited to adapted species of
trees. It is suited to such recreational uses as hunting
and hiking. Capability unit VITe-1; woodland suitability
group 413.

Lindside Series

The Lindside series consists of moderately well drained,
deep, loamy soils on river bottom lands. These soils
formed in recent deposits from the rivers, in slightly
depressional areas away from the channels. Slopes range
from 0 to 2 percent.

In a representative profile the surface layer is brown,
very friable silt loam 10 inches thick. The next layer is
brown, friable silt loam 8 inches thick. Below this is mot-
tled, brown, friable silt loam about 23 inches thick. This
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layer is underlain by mottled, dark grayish-brown, strati-
fied silt loam, silty clay loam, and loam. )

Permeability is moderate, and available water capacity
is high. Runoff is medium. Flooding is infrequent and
very brief. Reaction is slightly acid or neutral. The soils
are very easy to work and respond very favorably to good
management.

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

Representative profile of Lindside silt loam:

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

B1-—10 to 18 inches, brown (10YR 4/3) silt loam; common,
fine, dark yellowish-brown mottles in lower half;
weak, medium and fine, subangular blocky structure;
friable ; many roots; neutral; clear, smooth boundary.

B2-—18 to 41 inches; brown (10YR 4/3) silt loam; many, fine,
dark-gray, grayish-brown, and dark yellowish-brown
mottles; weak, medium and fine, subangular blocky
structure; friable; few roots; neutral; clear, smooth
boundary.

C—41 to 55 inches, dark grayish-brown (10YR 4/2), stratified
silt loam, silty clay loam, and loam; many, medium,
dark-gray (10YR 4/1) and dark yellowish-brown
(10YR 4/4) mottles; structureless; friable; common
fine, black concretions; neutral.

The Ap horizon is brown or dark grayish-brown silt loam or
loam 6 to 10 inches thick. Depth to gray mottles averages
about 18 inches but ranges from about 15 to 25 inches.

Ln—Lindside silt loam. This is a deep, nearly level,
loamy, moderately well drained soil. It is on flood plains
of the rivers, in narrow strips in slightly depressional
areas away from the river channels.

Included with this soil in mapping are a few, small,
poorly drained areas. Also inclnded are a few small areas
of loamy, well-drained colluvial soils on narrow parts of
the river bottom lands.

This soil is well suited to corn, silage, hay, and pasture.
It is less suited to crops such as alfalfa and tobacco,
which are intolerant of excessive soil wetness during rainy
spells. The hazard of flooding and seasonal wetness make
this soil poorly suited to use as building sites. Capability
unit ITw-1; woodland suitability group 2w8.

Litz Series

The Litz series consists of moderately deep, loamy, ex-
cessively drained soils on highly dissected, steep shale
hills. Slopes range from about 8 to 60 percent.

In a representative profile the surface layer is brown
shaly silt loam about 5 inches thick. Below this is yellow-
ish-brown, friable shaly silty clay loam about 9 inches
thick. Partly weathered, noncalcareous shale bedrock is
at a depth of 25 inches.

Permeability is moderate, and available water capacity
is low. Natural fertility is low. Reaction is strongly acid
or very strongly acid, except where the surface layer has
been limed. The soils give fair response to management.

Litz soils are used mainly for pasture and hay. A large
part of the acreage, particularly the steeper areas, are
still in forest or in abandoned fields that are reverting
to forest.

Representative profile of Litz shaly stlt loam, 8 to 20
percent slopes:

Ap—0 to 5 inches, brown (10YR 4/3) shaly silt loam; weak,
fine, granular structure; very friable; 10 to 15 per-

cent, by volume, acid shale fragments; many roots;
clear, wavy boundary.

B2—5 to 14 inches, yellowish-brown (10YR 5/4) shaly silty
clay loam; weak, fine, subangular blocky structure;
friable; about 45 percent acid shale fragments; com-
mon roots; strongly acid; gradual, wavy boundary.

C1—14 to 25 inches, yellowish-brown (10YR 5/4) shaly silty
clay loam; weak, fine, subangular blocky structure;
friable; 60 percent shale fragments; few roots;
strongly acid.

C2—25 inches, rippable, noncalcareous shale; about 10 percent
fine earth coatings on steeply dipping strata of shale.

The Ap horizon is brown or yellowish-brown shaly silt loam
or shaly silty clay loam 4 to 6 inches thick.

The B2 horizon is yellowish-brown shaly silt loam or shaly
silty clay loam. In places there is a B2t horizon consisting of
yellowish-red or red, firm silty clay.

Shale bedrock is at a depth of 20 to 36 inches in most areas,
but in places it is exposed at the surface.

LzD—Litz shaly silt loam, 8 to 20 percent slopes. This
is a sloping, moderately steep soil. It is on winding tops
of shale hills. It has the profile described as representative
of the series.

The surface layer is brown or yellowish-brown, friable
shaly silt loam and is 4 inches to about 7 inches thick.
It contains some soft and hard shale fragments. The sub-
soil is yellowish-brown shaly silt loam or shaly silty clay
loam. It is interrupted at intervals by seams of yellowish-
red, firm silty clay. Rippable shale rock is at a depth of
about 25 inches,

Included with this soil in mapping are small areas of
soils that have a moderately deep, reddish, clayey subsoil.
Some severely croded areas are somewhat shallower over
the shale bedrock than is typical of this Litz soil. Also
included are areas of soils that are similar to the Litz
S(})li]’ but they are underlain by partly weathered calcareous
shale.

This soil is fairly well suited to locally grown hay and
pasture plants and to trees. Although permeability of
this soil is moderate, the underlying shale is nearly im-
pervious; this affects many uses of the soil for engineer-
il%g. Capability unit VIe-3; woodland suitability group
318.

LzE—Litz shaly silt loam, 20 to 35 percent slopes.
This is a steep soil. It is on fairly short hillsides where it
formed in material weathered from shale. Fragments of
soft to hard shale are on the surface and throughout the
profile. Many of the fragments in the surface layer are
soft enough to crush between the fingers. The tilted shale
rock is at a depth of about 20 to 35 inches.

The surface layer is yellowish-brown shaly silt loam 4
to 7 inches thick. Below this is yellowish-brown to yel-
lowish-red shaly silty clay loam or shaly silt loam that
extends to rock.

Included with this soil in mapping are soils that have
shale rock at the surface. Also included are a few places
where the subsoil is yellowish-red silty clay.

This soil is fairly well suited to pasture and trees.
Steepness of slope, low available water capacity, and shale
fragments are the main limitations to farming and to
most other uses. Permeability of the soil is moderate, but
the underlying shale is nearly impervious. This makes
the soil suitable for such uses as pond reservoirs, but it
causes high runoff during heavy rains. The upper part of
the shale rock is rippable. Deep plowing, or subsoiling,
deepens the rooting zone and increases capacity for water
storage. Capability unit VIe-3; woodland suitability
group 3f8.

LzE3—Litz shaly silt loam, 20 to 35 percent slopes,
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severely eroded, This is a steep soil on hillsides. Areas
are 3 to 20 acres. The soil formed from acid shale. Many
soft and hard shale fragments are on the surface and scat-
tered throughout the profile. Acid shale is at a depth of
about 20 to 30 inches in most places.

The surface layer is yellowish-brown shaly silt loam 4
or 5 inches thick. Below this is yellowish-brown to yel-
lowish-red shaly silty clay loam or shaly silt loam. In
many places there are vertical seams and scattered frag-
inents of yellowish-red silty clay in and below the surface
ayer.

Included with this soil in mapping are rills and a few
knee-deep gullies in some fields. In most fields there are
spots or small patches where the shale rock is at the
surface.

This soil is fairly well suited to pasture. Low available
water capacity, steepness of slope, and depth to shale are
the main limitations to farming as well as to most other
uses. Water enters the shale rock very slowly. This makes
the soil suitable for such uses as pond reservoirs, but it
causes the soil to become quickly saturated and to have
high runoff. The upper part of the shale rock is rippable.
Deep plowing, or subsoiling, deepens the rooting zone and
increases capacity for water storage. Capability unit
VIIe-1; woodland suitability group 4c3e.

LzF—Litz shaly silt loam, 35 to 60 percent slopes.
This is a very steep, excessively drained soil. It is on
highly dissected shale hills and ridges.

The surface layer is yellowish-brown or brown shaly
silt loam 3 to 5 inches thick. The subsoil is commonly yel-
lowish-brown to yellowish-red shaly silty clay loam or
shaly silt loam, and in places narrow bands of yellowish-
red silty clay are present. Acid shale bedrock is at a depth
of 20 to 30 inches, but narrow tongues of soil material
extend down seams in the shale to a depth of several feet.

Included with this soil in mapping are small areas of
soils that contain numerous small gullies. Also included
are a few spots where slopes are somewhat less steep and
many small areas where rock is at a depth of less than
20 inches,

This soil is fairly well suited to adapted trees, mainly
pine. Very steep slopes are limitations to most other uses.
Capability unit VIIe-1; woodland suitability group 3{8.

Melvin Series

The Melvin series consists of poorly drained soils on
flood plains. These soils are in low, flat areas away from
the stream channels. They formed in sediment deposited
by rivers and creeks. Slopes range from 0 to 2 percent.

In a representative profile the surface layer is dark-
gray silt loam about 7 inches thick. The subsoil is mottled,
grayish-brown, friable silty clay loam to a depth of 18
inches. The next layer is dark-gray silty clay loam that
has brownish mottles. Below this is mottled, gray, strati-
fied clay loam and fine sand.

Permeability is moderate, and available water capacity
is high. Reaction is slightly acid and neutral. Runoff is
low. Most areas are subject to brief flooding and some
ponding. The water table rises to within a few inches of
the surface during rainy seasons. The soils are difficult to
work but respond favorably to artificial drainage and
other management practices.

Melvin soils are used for pasture and hay., A few arti-
ficially drained areas are used for silage late in summer.

Representative profile of Melvin silt loam:

fine, strong-brown (7.5YR 5/6) and dark grayish-

Ap—O0 to 7 inches, dark-gray (10YR 4/1) silt loam; common,
brown (10YR 4/2) mottles; moderate, fine, granular
structure; friable; many roots; neutral; abrupt,
smooth boundary.

B2g—7 to 18 inches, grayish-brown (2.5YR 5/2) silty clay
loam; many, fine, dark-brown (7.5YR 4/4) and dark-
gray (10YR 4/1) mottles; very weak, medium, sub-
angular blocky structure; friable; common roots;
neutral ; clear, smooth boundary.

Clg—18 to 44 inches, dark-gray (N 4/ ) silty clay loam;
common, fine, dark-gray (10YR 4/1) and dark yel-
lowish-brown (10YR 4/4) mottles; massive; friable;
few roots; slightly acid; clear, smooth boundary.

C2g—44 to 60 inches, gray (10YR 5/1) stratified clay loam;
common coarse streaks of very dark gray (10YR
3/1) ; few thin strata of light-gray (10YR 7/1), clean
fine sand; structureless; friable (waterlogged) ;
neutral.

The Ap horizon is dark-gray, dark grayish-brown, or gray
silt loam or silty clay loam. It is 5 to 8 inches thick.

The B2g horizon is gray, grayish brown, or dark grayish
brown and has mottles in shades of gray, brown, and yellow.

In some places the Cg horizon contains a small amount of
gravel.

Ma—Melvin silt loam. This is a poorly drained, nearly
level so1l on flood plains, It formed in alluvial deposits in
watersheds that drain areas of soils derived from lime-
stone, shale, and siltstone. This soil is in slight depres-
sional areas away from the channel and near the base of
steeper slopes, where it receives runoff and seepage. The
water table is at or near the surface during the winter
and early in spring. '

The surface layer is grayish-brown silt loam 5 to 8
inches thick. The subsoil, to a depth of about 114 feet, is
gray or grayish-brown silty clay loam mottled in shades
of brown and yellow. Below this is stratified, gray silt
loam and silty clay loam.

Included with this soil in mapping are a few small
areas of somewhat poorly drained soils on the flood plains.

This soil is fairly well suited to pasture. Where it has
been drained, 1t is suited to summer grain and silage.
Capability unit ITTw-1; woodland suitability group 2w9.

Minvale Series

The Minvale series consists of deep soils on benches,
foot slopes, and fans below steeper soils that formed in
material derived from cherty dolomitic limestone. The
material that washed or rolled from the steeper uplands.
Slopes range from 2 to 20 percent.

In a representative profile the surface layer is brown
silt loam about 9 inches thick. The next 6 inches is yel-
lowish-brown silt loam. Below this, to a depth of 40
inches, is yellowish-red, friable cherty silty clay loam.
This is underlain by several feet of yellowish-red, firm
cherty silty clay. Chert gravel makes up about 10 percent
of the upper 36 inches of the profile and about 20 percent
of the lower part.

Permeability is moderate, and available water capacity
is high. Reaction is strongly acid or very strongly acid,
except where the surface layer has been limed. The soils
are very easy to work and respond very favorably to
management,

Minvale soils are used for tobacco, corn, small grain,
hay, and pasture. A few areas are still wooded.

Representative profile of Minvale silt loam, 5 to 12
percent slopes:
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Ap—O to 9 inches, brown (10YR 4/3) silt loam; moderate,
fine, granular structure; very friable; many roots; 10
percent, by volume, angular chert fragments; medium
acid ; abrupt, smooth boundary.

B1—9 to 15 inches, yellowish-brown (10YR 5/6) silt loam;
weak, fine, subangular blocky structure; friable;
common roots; 10 percent, by volume, angular chert
gravel ; strongly acid; clear, smooth boundary.

B21t—15 to 30 inches, yellowish-red (5YR 5/6) silty clay
loam; moderate, medium, subangular blocky struc-
ture; friable; few roots; patchy clay fllms; 10 per-
cent chert gravel; strongly acid; gradual, smooth
boundary.

B22t—30 to 48 inches, yellowish-red (6YR 5/8) silty clay
loam ; moderate, medium and fine, subangular blocky
structure; friable; discontinuous clay flims; 10 per-
cent chert fragments; strongly acid; clear, smooth
boundary.

B23t—48 to 62 inches, yellowish-red (5YR 5/8) cherty silty
clay; few, medium, yellowish-brown (10YR §5/8),
strong-brown (7.5YR 5/6), and red (2.5YR 4/8)
mottles; strong, medium and fine, angular blocky
structure; firm, slightly plastic; continuous clay
films; 15 to 20 percent chert fragments; strongly
acid.

Chert content of the profile ranges from about 5 to 30 per-
cent, but it is commonly 10 to 15 percent in the upper part of
the profile and 15 to 20 percent in the lower part.

The Ap horizon is brown, dark grayish-brown, or yellowish-
brown silt loam or loam. It is 6 to 10 inches thick.

The B1 horizon, where present, is yellowish-brown, strong-
brown, or yellowish-red friable silty clay loam. In some places
the B2t horizon is red silty clay loam. Clayey residuum is at a
depth of 21 feet to about 5 feet.

MeB—DMinvale silt loam, 2 to 5 percent slopes. This

is a deep, gently sloping, well-drained, loamy soil. Tt is
on fans and foot slopes. It formed in material that
washed or rolled from soils derived from cherty dolomitic
limestone.

The surface layer is friable, brown silt loam about 10
inches thick. Beneath this is about 8 inches of strong-
brown or yellowish-brown, friable silt loam. Below this
is about 3 feet of yellowish-red, friable, silty clay loam
over reddish cherty clay. The profile is 10 to 15 percent
chert throughout.

Included with this soil in mapping are a few small
areas of soils that are 15 to 30 percent chert.

This soil is very well suited to all locally grown crops.
It is also well suited to use as homesites. Capability unit
ITe-1; woodland suitability group 8o7.

MeC~—Minvale silt loam, 5 to 12 percent slopes. This
is a deep, sloping, loamy, reddish soil. It is on benches
and foot slopes. It formed in material that moved down-
slope from soils that formed in residuum derived from
cherty dolomite. The soil has the profile described as rep-
resentative of the series.

Included with this soil in mapping are a few small
areas of soils that are 15 to 30 percent chert.

This soil is well suited to all commonly grown crops.
It is suited to use as homesites. Slope is the main concern
of management. Capability unit IITe-1; woodland suit-
ability group 3oT7.

MeD—Minvale silt loam, 12 to 20 percent slopes. This
is a deep, loamy, moderately steep, well-drained soil on
benches and foot slopes. It formed in material that washed
or rolled downslope from soils that are underlain by
cherty dolomitic limestone.

The surface layer is brown silt loam 5 to 8 inches thick.
The subsoil is reddish silty clay loam several feet thick.
The profile is about 10 percent, by volume, angular chert
gravel throughout.

Included with this soil in mapping are a few small
areas of soils that have a cherty profile. In a very few
severely eroded places the surface layer is yellowish-red
silty clay loam,

This soil is fairly well suited to all commonly grown
crops. Slope is the main concern of management. Capa-
bility unit IVe-1; woodland suitability group 3o7.

Montevallo Series

The Montevallo series consists of shallow, shaly,
droughty soils underlain by greenish and multicolored
fissile shale. These soils are on narrow, low ridges that are
scattered in a linear pattern through the limestone valleys
and at the base of high siltstone ridges. Slopes range from
about 8 to 50 percent.

In a representative profile the surface layer is brown
shaly silt loam about 5 inches thick. The subsoil is yellow-
ish-brown, very friable shaly silt loam 9 inches thick. Be-
low this is sogt;, greenish, multicolored, acid shale and a
few interfingering tongues of soil material.

Permeability is moderate, and available water capacity
is low. Natural fertility is very low. Reaction is strongly
acid, except where the surface layer has been limed. The
soils are difficult to work and respond poorly to manage-
ment. Plants suffer from lack of moisture after only short
dry periods. '

The steeper, highly dissected areas of Montevallo soils
are used for woodland or pasture; many areas are idle
and are slowly reverting to scrubby woodland. Narrow
bands of Montevallo soils in the smoother valleys are
used in the same manner as the adjacent better soils.

Representative profile of Montevallo shaly silt loam,
8 to 25 percent slopes:

Ap—O0 to 5 inches, brown (10YR 4/3) shaly silt loam; weak,
fine, granular structure; very friable; common roots:
about 20 percent fine multicolored shale fragments;
neutral ; abrupt, smooth boundary.

B2—5 to 14 inches, yellowish-brown (10YR 4/4) shaly silt
loam; weak, fine, granular structure; very friable;
about 40 percent, by volume, shale fragments up to 1
inch in diameter: strongly acid; -clear, wavy
boundary.

C1—14 to 25 inches, soft, greenish and multicolored, fissile,

acid shale; about 10 percent. by volume, soil material

tonguing into thin seams between shale layers; very
strongly acid; gradual, irregular boundary.

to 35 inches, moderately hard, acid, multicolored

shale; can be dug with spade.

The Ap horizon is brown or grayish-brown shaly silt loam
or loam. It is 4 to 6 inches thick. Where severely eroded, it is
yellowish brown or olive brown.

The B horizon is shaly silt loam or shaly loam 6 to 14
inches thick.

The bedrock is black, brown, and red, and it grades toward
phyllite or slate. In some places it is carboniferous.

MnD-—-Montevallo shaly silt loam, 8 to 25 percent
slopes. This is a shallow, shaly, excessively drained soil
underlain by acid shale. It is generally on narrow, low
ridges adjacent to reddish upland soils of the broad lime-
stone valleys. A few broader areas of this soil are on tops
of dissected ridges and on tops of hills. The soil has the
profile described as representative of the series.

Included with this soil in mapping are small areas of
moderately deep soils that have a reddish, clayey subsoil.
Also included in places are very narrow bands of rocky,
red, clayey soils along the northern and southern mar-

C2—25
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gins of this Montevallo soil, and a few severely eroded
spots.

This soil is very poorly suited to most uses. It is poorly
suited to pasture but is fairly well suited to adapted pines.
Shallow depth and impermeable bedrock make it poorly
suited to septic tank disposal systems. Capability unit
Vle-3; woodland suitability group 4d3.

MnE—Montevallo shaly silt loam, 25 to 50 percent
slopes. This is a shallow, steep and very steep, excessively
drained, shaly soil. It is on the sides of dissected hills
and on knobby outliers of the mountains.

The surface layer is brown shaly silt loam 3 to 5 inches
thick. The subsoil is yellowish-brown shaly silt loam.
Greenish and multicolored acid shale bedrock is at a depth
of about 10 to 18 inches.

Included with this soil in mapping are a few small
areas of soils that have shallow gullies. Also included are
a few small areas of soils that have shale bedrock exposed
at the surface.

This soil is only fairly well suited to adapted trees. Ex-
tremely steep slopes make many areas practically inac-
cessible except on foot. Capability unit VIIe-1; woodland
suitability group 4d3.

MoE—Montevallo-Talbott complex, 20 to 45 percent
slopes. This complex is in long, narrow belts on the north-
ern sides of knobby high ridges. Its position coincides
with that of the Rutledge, Rogersville, and Maryville
Formations. It consists of alternate strips of Montevallo
and Talbott soils.

This complex is 60 percent Montevallo soils and 40
percent Talbott soils.

The Montevallo soils have a surface layer of brown
shaly silt loam about 2 to 5 inches thick. The subsoil is
yellowish-brown shaly silt loam 8 to 15 inches thick.
Depth to soft greenish shale is less than 20 inches.

The Talbott soils are predominantly very rocky. They
are in small odd-shaped patches and strips between out-
crops and ledges. They have a surface layer of brown fri-
able silt loam 4 wu 5 inches thick. The subsoil is reddish
clay about 3 feet thick.

These soils are poorly suited to most uses. Pine and
cedar trees grow slowly on these soils. Capability unit
VIIs-1; woodland suitability group 4d3.

Needmore Series

The Needmore series consists of moderately deep, mod-

erately well drained or well drained, gently sloping and
sloping soils on tops of low shale hills. The soils formed
In material weathered from calcareous shale. Slopes range
from 2 to 12 percent.
_ In a representative profile the surface layer is yellow-
1sh-brown, friable silt loam about 7 inches thick. The
subsoil is yellowish-brown, friable silty clay loam in the
upper part and yellowish-brown, firm silty clay in the
lower part. The next layer is mottled brown and yellow
silty clay and shale fragments. Jhale bedrock is at a
depth of 40 inches.

Permeability is moderately slow, and available water
capacity is medium. Natural fertility is low. Reaction is
medium acid to very strongly acid, except where the sur-
face layer has been limed. The soils are easy to work and
respond favorably to management.

Needmore soils are used for corn, tobacco, small grain,
hay, and pasture. A few small areas remain in woods.

Representative profile of Needmore silt loam, 2 to 5
percent slopes:

Ap—O0 to 7 inches, yellowish-brown (10YR 5/4) silt loam;
moderate, medium, granular structure; friable; many
roots ; slightly acid; clear, smooth boundary.

B1—7 to 10 inches, yellowish-brown (10YR 5/6) silty clay
loam; moderate, fine, subangular blocky structure;
friable; common roots; medium acid; clear, smooth
boundary.

B2t—10 to 24 inches, yellowish-brown (10YR 5/6) silty clay;
moderate and strong, medium, subangular blocky
structure; very firm; continuous clay films on ped
faces; medium acid; clear, smooth boundary.

B3-—24 to 34 inches, yellowish-brown (10YR 5/6) silty clay;
common, medium, brownish-yellow (10YR 6/8),
strong-brown (7.5YR 5/6), and very pale brown
(10YR 7/3) mottles; moderate, medium and coarse,
angular blocky structure; very firm; few fragments
of dark weathered shale; discontinuous clay films on
faces of peds; strongly acid; clear, smooth boundary.

C—34 to 40 inches, mottled yellowish-brown (10YR 5/6).
brownish-yellow (10YR 6/6), strong-brown (7.5YR
5/6), and very pale brown (10YR 7/3) seams and
pockets of silty clay soil material between partly
weathered shale fragments; massive; very firm;
medium acid; gradual, wavy boundary.

R—40 inches, dark calcareous shale.

The Ap horizon is yellowish-brown, brown, or light yellow-
iil_l-t]){rown silt loam or silty clay loam. It is 5 to 10 inches
thick.

The Bt horizon is yellowish-brown or brownish-yellow to
reddish-yellow silty clay.

Calcareous shale bedrock is at a depth of 20 to 40 inches.

NdB—Needmore silt loam, 2 to 5 percent slopes. This
is a moderately deep, gently sloping, moderately well
drained to well drained soil on ridgetops. It formed in
material weathered from calcareous shale. The soil has
the profile described as representative of the series.

Included with this soil in mapping are small areas of
nonacid, shaly soils that have calcareous shale bedrock
within about 15 or 20 inches of the surface. A few small
areas of a soil that has a fragipan are also included.

This soil is well suited to all locally grown crops. Some
areas of this soil are being used for urban expansion. Slow
permeability and lack of sufficient depth above the im-
permeable shale bedrock are severe limitations to such uses
as septic tank disposal systems. Also, the slow permea-
bility makes this soil suitable for such uses as sites for
water impoundment. Capability unit ITIe~4; woodland
suitability group 3c2.

NdC—Needmore silt loam, 5 to 12 percent slopes.
This is a moderately deep, sloping, moderately well
drained or well drained soil on tops of low shale hills. It
formed in material weathered from calcareous shale.

The surface layer is yellowish-brown silt loam 5 to 8
inches thick. The subsoil is yellowish-brown, firm silty
clay. Soft calcareous shale bedrock is at a depth of 20
to 40 inches.

Included with this soil in mapping are small areas of
shallow shaly soils. Also-included are small, severely
eroded areas of soils that have a surface layer of yellow-
ish-brown silty clay loam.

This soil is fairly well suited to all locally grown crops.
Lack of moisture late in summer is a limitation to most
cultivated crops. This soil is poorly suited to septic tank
sewage disposal systems because permeability is slow
and shale rock is at a depth of 40 inches. However, these
same features make it suitable for such uses as sites for
water impoundment. Capability unit IVe-3; woodland
suitability group 3c2.
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Figure 15.—Profile of a Nella cobbly loam.

Nella Series

The Nella series consists of deep, loamy soils on foot

slopes. The soils formed in old colluvial deposits derived
from soils underlain by sandstone and siltstone. Slopes
range from about 5 to 45 percent.
. In a representative profile (fig. 15), the surface layer is
brown cobbly loam about 9 inches thick. The subsoil is
yellowish-red, friable cobbly clay loam to a depth of 50
inches and red, firm clay between depths of 50 and 70
inches. It is about 20 percent, by volume, sandstone
fragments.

Permeability is moderate, and available water capacity
is medium. Reaction is strongly acid and very strongly
acid. except where the surface layer has been limed. The
soils respond well to management.

About two-thirds of the acreage of Nella soils is still
in hardwood forest. The cleared part is used for pasture,
hay, and some tobacco, corn, and small grain.

Representative profile of Nella cobbly loam, 12 to 20
percent slopes:

Ap—0 to 9 inches, brown (7.5YR 4/4) cobbly loam; weak,
medium, granular structure; very friable; many
roots; about 20 percent, by volume, sandstone cobbles
and gravel; strongly acid; abrupt, smooth boundary.

B1—9 to 16 inches, yellowish-red (5YR 5/6) cobbly clay
loam; weak, medium, subangular blocky structure;
friable; common roots; 20 percent sandstone cobbles;
strongly acid; gradual, smooth boundary.

B21t—16 to 39 inches, yellowish-red (5YR 4/6) cobbly clay
loam; moderate, medium, subangular blocky struc-
ture; friable; few roots; 25 percent cobbles; patchy
clay fillms; very strongly acid; gradual, smooth
boundary.

B22t—39 to 50 inches, yellowish-red (5YR 4/6) cobbly clay
loam; moderate, medium, subangular blocky struc-
ture; friable; 25 percent cobbles; continuous clay
films; very strongly acid; gradual, smooth boundary.

B23t—50 to 70 inches, red (2.5YR 4/8) cobbly clay; strong,
medium, subangular blocky structure; firm; continu-
ous clay films; 25 percent cobbles; very strongly acid.

The Ap horizon is brown, yellowish-brown, or strong-brown
cobbly or gravelly loam 5§ to 10 inches thick. A few inches of
strong-brown or yellowish-brown loam underlies the A horizon
in some places. Below this is 5 to 10 feet of yellowish-red or
red cobbly clay loam or cobbly sandy clay loam. In some
places this layer grades to cobbly clay at a depth of more than
4 feet. It is about 15 to 35 percent rock fragments.

" Standstone or shale bedrock is at a depth greater than 6
eet.

NeC—Nella cobbly loam, 5 to 12 percent slopes. This
is a sloping soil on benches or foot slopes of the higher
mountains. There are only a few areas of this soil in the
survey area.

The surface layer is brown cobbly loam about 9 inches
thick. The subsoil is yellowish-red cobbly clay loam sev-
eral feet thick. The cobbles are mostly sandstone and are
3 to 7 inches across.

Included with this soil in mapping are a few small areas
of soils that are similar to Nella soils, but they are slightly
steeper. Also included are soils similar to Nella soils, but
they are 15 to 30 percent sandstone gravel instead of
cobbles.

This soil is well suited to all locally grown crops, but
stones interfere to some extent with tillage and mowing.
Capability unit IVe-2; woodland suitability group 3x8.

NeD—Nella cobbly loam, 12 to 20 percent slopes, This
is a deep, loamy, well-drained soil. It is on broad foot
slopes of the sandstone and siltstone mountains. The soil
has the profile described as representative of the series.

Included with this soil in mapping are a few areas of
soils similar to Nella soils, but they have a yellowish-
brown or strong-brown subsoil. Also included are a few
areas that have less stones and some areas that have 15 to
30 percent gravel.

Stones are a limitation to cultivation and mowing. In
some areas the stones have been removed from the surface
layer; these areas are well suited to hay and pasture
plants if proper liming, fertilization, and other manage-
ment practices are used. Capability unit VIe-1; wood-
land suitability group 3x8.

NeE—Nella cobbly loam, 20 to 45 percent slopes. This
is a deep, loamy, steep, well-drained soil. It is on moun-
tain foot slopes.

The surface layer is brown cobbly loam 5 to 10 inches
thick. The subsoil is yellowish-red cobbly clay loam 5
feet or more in thickness. The cobbles are mostly sand-
stone and range from 3 to 7 inches across.

Included with this soil in mapping are a few areas of
soils similar to Nella soils, but they have a strong-brown
or yellowish-brown subsoil. Also included are a few areas
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of soils that have sandstone or shale bedrock at a depth
of about 3 feet. Some areas of Nella soils that are 15 to
30 percent gravel are also included.

Stones and steepness of slope are limitations to such
uses as timber production and pasture. Capability unit
VIe-1; woodland suitability group 3x8.

Rock Outcrop-Talbott Complex, 10 to 40
Percent Slopes

RtE—Rock outcrop-Talbott complex, 10 to 40 percent
slopes. This complex is mostly on the steep walls of long
narrow valleys. In many places the areas are deeply pitted
by limestone sinks,

This complex is 40 to 80 percent outcrops of limestone
bedrock and 10 to 25 percent Talbott soils.

The outcrops of limestone bedrock extend from only a
few inches to as much as 3 or 4 feet above the surface.
Between the rocks are strips and patches of Talbott soils.

Talbott soils are fine textured and in most places are
20 to 40 inches deep over rock. In some places, however,
tongues of reddish clay extend to a depth of 5 to 10 feet
or more.

The areas of this complex are rough and are unsuited
to most uses. Abandoned areas have volunteer stands of
redcedar, which make fair growth. Capability unit VIIs-
1; woodland suitability group 5x3.

Sensabaugh Series

The Sensabaugh series consists of loamy, well-drained
soils in intermittent drainageways and on alluvial fans.
The soils are mostly near the foot of steep siltstone ridges,
where they formed in gravelly material that washed from
upland soils underlain by siltstone, shale, and sandstone.
Slopes range from about 2 to 5 percent.

In a representative profile the surface layer is friable,
brown gravelly loam about 9 inches thick. Beneath this
is brown, friable gravelly loam and dark-brown and dark
yellowish-brown gravelly clay loam to a depth of 62
inches. The profile is about 20 to 30 percent, by volume,
coarse fragments of siltstone and sandstone throughout.

Permeability is moderate, and available water capacity
is high. Reaction is medinm acid or slightly acid. The soils
are easy to work and respond very well to management.

Sensabaugh soils are used for tobacco, corn, small grain,
hay, and pasture.

Representative profile of Sensabaugh gravelly loam:

Ap—0 to 9 inches, brown (7.5YR 4/2) gravelly loam; weak,
medium, granular structure; very friable; many
roots; about 20 percent, by volume, fragments of
shale and reddish and brownish sandstone ranging
from less than 1 inch to 4 inches across; slightly
acid ; clear, smooth houndary.

B21—9 to 20 inches, brown (7.5YR 4/4) gravelly loam; weak,
medium, subangular blocky structure; friable; many
roots; about 25 percent greenish and brownish frag-
ments of shale and sandstone as much as about 4
inches across; medium acid ; gradual, wavy boundary.

B22—20 to 36 inches, brown (7.5YR 4/4) gravelly clay loam;
weak, medium, subangular blocky structure; friable;
common fine roots; about 30 percent, by volume, shale
and sandstone fragments as much as 4 inches across;
medinm acid ; gradual, wavy boundary.

A1b—36 to 42 inches, dark-brown (10YR 4/3) gravelly loam;
weak, medium, subangular blocky structure; friable;
few flne roots; about 20 percent coarse fragments;
medium acid ; gradual, wavy boundary.

C—42 to 62 inches, dark yellowish-brown (10YR 4/4) gravelly
loam; weak, medium, subangular blocky structure;
massive in some parts; friable; few fine roots; 30
percent coarse fragments; medium acid.

The Ap horizon is brown, dark yellowish-brown, or reddish-
brown gravelly or channery loam or fine sandy loam.

The B horizon is brown, reddish-brown, strong-brown, or
dark yellowish-brown gravelly or channery loam or clay loam.
Gray mottles are in some profiles below a depth of 30 inches.

Siltstone and sandstone gravel and thin, flat fragments as
much as 6 inches across make up about 10 to 25 percent of the
Ap horizon, 15 to 85 percent of the B horizon, and 15 to 45
percent of the C horizon.

Sa—Sensabaugh gravelly loam. This is a brown, well-
drained, loamy soil on alluvial fans and in narrow drain-
ageways. It formed in material washed from soils on steep
slopes and underlain by siltstone, sandstone, and shale.
Slopes are 2 to 5 percent.

Included with this soil in mapping are small areas of
a nongravelly soil. Also included are a few small areas
of moderately well drained soils.

This soil is well suited to all locally grown crops. It
is particularly well suited to tobacco. Some areas are
briefly flooded at infrequent intervals. Coarse fragments
and flooding are the main concerns of management. Capa-
bility unit ITs-1; woodland suitability group 207.

Sequatchie Series

The Sequatchie series consists of deep, loamy, well-
drained soils on intermediate terraces of creeks. The soils
formed in old alluvial deposits washed from soils derived
from siltstone, sandstone, and acid shale. Slopes range
from 0 to 2 percent.

In a representative profile the surface layer is dark-
brown loam about 9 inches thick. The subsoil is dark yel-
lowish-brown, yellowish-brown, and strong-brown, fri-
able loam to a depth of 53 inches. Below this is yellowish-
brown stratified fine sandy loam and loam.

Permeability is moderate, and available water capacity
is high. Reaction is strongly acid, except where the sur-
face has been limed. The soils are very easy to work and
respond very favorably to management.

Sequatchie soils are used for tobacco, corn, small grain,
hay, and pasture.

Representative profile of Sequatchie loam:

Ap—0 to 9 inches, dark-brown (10YR 3/3) loam; weak,
medium and fine, granular structure; very friable;
many roots; strongly acid; abrupt, smooth boundary.

B1—9 to 18 inches, dark yellowish-brown (10YR 4/4) loam;
weak, fine and medium, subangular blocky structure;
friable; common roots; strongly acid; clear, smooth
boundary.

B2t—18 to 40 inches, strong-brown (7.5YR 5/6) loam; weak,
medium, subangular blocky structure; friable; dis-
continuous clay films; few roots; strongly acid; clear,
smooth boundary.

B3—40 to 53 inches, yellowish-brown (10YR 5/6) loam; few,
medium, pale-brown (10YR 6/3) mottles; weak,
medium and coarse, subangular blocky structure; fri-
able; strongly acid; gradual, smooth boundary.

C—53 to 60 inches, yellowish-brown (10YR 5/4) stratified
loam and fine sandy loam ; massive; friable; strongly
acid.

The Ap horizon is dark-brown or dark yellowish-brown loam
or fine sandy loam.

The B horizon is yellowish-brown, dark yellowish-brown, or
strong-brown loam or silt loam.

The C horizon is 15 to 30 percent gravel in some profiles.

Bedrock is at a depth of more than 6 feet.
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Se—Sequatchie loam. This is a deep, loamy, well-
drained soil on nearly level stream terraces of intermedi-
ate age.

Included with this soil in mapping are a few, small,
moderately well drained areas. In a few small pockets of
shallow depressions is a moderately well drained soil that
has a fragipan. Also included are soils of small creek
terraces that are similar to the Sequatchie soils, but they
have a brown surface layer. Some spots have as much as
30 percent gravel throughout the profile.

This soil 1s well suited to all locally grown crops. Capa-
bility unit I-1; woodland suitability group 2o7.

Sequoia Series

The Sequoia series consists of moderately deep, well-
drained soils on low ridgetops and hillsides in the shale
valleys. The soils formed in residual material weathered
from shale. Slopes range from 3 to 20 percent.

In a representative profile the surface layer is yellowish-
brown silt loam 7 inches thick. The subsoil is yellowish-
red, firm silty clay. Soft acid shale bedrock is at a depth
of 38 inches.

Permeability is moderately slow, and available water
capacity 1s medium. Runoff is medium to rapid. Reaction
is strongly acid or very strongly acid, except where the
surface Jayer has been limed. The soils are fairly easy to
work and give fair response to management.

Sequoia soils are used for pasture, hay, tobacco, corn,
and small grain. A few small tracts are in woods.

Representative profile of Sequoia silt loam, 3 to 12 per-
cent slopes, eroded :

Ap—O0 to 7 inches, yellowish-brown (10YR 5/4) silt loam;
moderate, medium and fine, granular structure; fri-
able; many roots; medium acid; clear, smooth
boundary.

B21t—7 to 24 inches, yellowish-red (5YR 5/6) silty clay;
moderate, medium, subangular blocky structure; firm,
plastic; continuous clay films; few roots along ped
interfaces; strongly acid; clear, smooth boundary.

B22t—24 to 34 inches, yellowish-red (5YR 5/6) silty clay:

strong, medium, subangular and angular blocky struc-
ture; very firm, plastic; continuous clay films;
strongly acid; gradual, wavy boundary.

to 38 inches, yellowish-red (5YR 5/6) silty clay;
common, medium, strong-brown and yellowish-brown
mottles; moderate, medium, subangular blocky struc-
ture; firm, plastic; patchy clay films; about 35 per-
cent, by volume, soft weathered shale in tilted layers;
strongly acid.

C—38 inches, acid rippable shale; thin seams of soil material

coating fragments and extending into cracks.

The Ap horizon is brown, yellowish-brown, or dark grayish-
brown silt loam 5 to 9 inches thick. In severely eroded areas
it is yellowish-red or strong-brown silty clay or silty clay
loam.

The B2t horizon is strong brown, yellowish red, or red.

Shale bedrock is at a depth of about 20 to 40 inches.

SkC2—Sequoia silt loam, 3 to 12 percent slopes,
eroded. This is a moderately deep, sloping soil. It is on
low ridgetops and is underlain by noncalcareous shale.
The soil has the profile desceribed as representative of the
series.

Included with this soil in mapping are small areas of
severely eroded soils that have a surface layer of yellow-
ish-red or strong-brown silty clay 5 to 8 inches thick. A
few small areas of shallow shaly soils are also included.

This soil is fairly well suited to all locally grown crops.
It is poorly suited to septic tank sewage disposal systems.

B3—34

Slope, limited effective rooting depth, slow permeability,
and limited available water capacity are all concerns of
management. Capability unit IVe-3; woodland suitability
group 3c2.

SkD2—Sequoia silt loam, 12 to 20 percent slopes,
eroded. This 1s a moderately deep, moderately steep, well-
drained soil on hillsides. It formed in material weathered
from noncalcareous shale.

The surface layer is yellowish-brown or brown silt loam
5 to 7 inches thick. The subsoil is yellowish-red silty clay
and is underlain by soft weathered shale at a depth of 20
to 40 inches.

Included with this soil in mapping are a few small
areas of severely eroded soils and of shallow shaly soils.

This soil is fairly well suited to pasture and hay. Strong
slopes, rapid runoff, limited rooting depth, and limited
available water capacity are all concerns of management.
Capability unit VIe-2; woodland suitability group 3c2.

Sewanee Series

The Sewanee series consists of nearly level, moderately
well ‘drained, loamy soils on flood plains of creeks and
branches. The soils formed in alluvial sediment washed
from soils derived from acid siltstone, sandstone, and
shale,

In a representative profile the surface layer is brown,

friable loam 9 inches thick. The subsoil is dark yellowish-
brown, friable loam. Mottled brown, grayish, and yellow-
1sh and stratified loam and sandy loam is below a depth
of about 22 inches. Shale or siltstone bedrock is at a
depth of 4 to 6 feet.
_ Permeability is moderate, and available water capacity
is high. Runoft is very slow. The soils are subject to oc-
casional, very brief flooding. Reaction is strongly acid,
except where the surface layer has been limed. The soils
are very easy to work and respond very favorably to
management.

Representative profile of Sewanee loam:

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

B2—9 to 22 inches, dark yellowish-brown (10YR 4/4) loam;
few, medinm, pale-brown (10YR 6/3) mottles; weak,
coarse, subangular blocky structure; very friable;
common roots; strongly acid; clear, smooth boundary.

C1—22 to 28 inches, brown (10YR 4/3) sandy loam; many
medium, faint, grayish-brown (10YR 5/2) mottles;
single grained; loose; few roots; few fine sandstone
pebbles; strongly acid; abrupt, smooth boundary.

C2—28 to 48 inches, mottled gray (10YR 5/1), dark grayish-
brown (10YR 4/2), and olive-yellow (2.5Y 6/6) loam;
weak. medium, subangular blocky structure; firm;

few fine sandstone pebbles; strongly acid.
C3—48 to 56 inches, mottled gray gravelly sandy loam.

The Ap horizon is brown or dark grayish-brown loam, silt
loam, or fine sandy loam 6 to 10 inches thick.

The B horizon is yellowish-brown, brown. or dark yellow-
ish-brown loam or silt loam. Gray or grayish-brown mottling
is at'a depth of 12 to 24 inches, but it is at an average depth
of about 18 inches.

The lower part of the C horizon contains thin strata of
loamy sand and gravel in some places.

Shale or siltstone bedrock is at a depth of 4 to 6 feet.

Sn—Sewanee. loam. This is a moderately well drained,
nearly level, loamy soil. It is on flood plains of creeks
and their branches. Tt formed in recent alluvial deposits
washed from soils underlain by acid shale, siltstone, and
sandstone.
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Included with this soil in mapping are strips of well-
drained loamy soils along the streambanks. Also included
are a few poorly drained spots well away from the stream
channels.

This soil is well suited to corn, silage, hay, and pasture.
Some damage to crops is to be expected because there is
occasional, very brief flooding. Tobacco and alfalfa are
not generally grown on this soil. Artificial drainage can
reduce surface ponding in some areas. Capability unit
ITw-1; woodland suitability group 2w8.

Shouns Series

The Shouns series consists of deep, loamy, well-drained
soils on benches, toe slopes, and fans. The soils formed in
old colluvial deposits that washed or rolled from high
siltstone and shale ridges. They are underlain at a depth
of several feet by shale or siltstone. Slopes range from 3
to 25 percent, and they face mostly to the south.

In a representative profile the surface layer is brown
silt loam 8 inches thick. The subsoil is strong-brown, fri-
able silt loam in the upper 10 inches and yellowish-red,
friable silt loam in the next 10 inches. Below this is yel-
lowish-red, firm silty clay loam to a depth of 55 inches.
The lower 21 inches of the subsoil is reddish-brown, firm
clay loan. Siltstone bedrock is at a depth of 76 inches.

Permeability is moderate, and available water capacity
is high. Reaction is medium acid or strongly acid, ex-
cept where the surface layer has been limed. The soils
are very easy to work and respond very favorably to
management.

Shouns soils are used for tobacco, corn, hay, small
grain, and pasture. The town of Rogersville is located
mainly on these soils,

Representative profile of Shouns silt loam, 3 to 12 per-
cent slopes:

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

B1—8 to 18 inches, strong-brown (7.5YR 5/6) silt loam;
moderate, fine, subangular blocky structure; friable;
patchy clay films; few, partly rounded, gray and red-
dish siltstone fragments; strongly acid ; clear, smooth
boundary.

B21t—18 to 28 inches, yellowish-red (5YR 5/6) silt loam;
moderate, medium, subangular blocky structure; fri-
able; patchy clay films; 10 to 12 percent siltstone
gravel; strongly acid; clear, smooth boundary.

B22t—28 to 55 inches, yellowish-red (5YR 4/6) silty clay
loam; moderate, medium, subangular blocky struc-
ture; firm; continuous clay films; few siltstone frag-
ments; strongly acid; clear, smooth boundary.

B3—55 to 76 inches, reddish-brown (5YR 4/4) clay loam;
moderate, medium, subangular blocky structure;
firm ; patchy clay films on vertical faces and on peb-
bles; strongly acid: clear, smooth boundary.

R—76 inches, variegated yellowish-red and greenish soft and
hard siltstone.

A few siltstone, sandstone, or shale fragments are scattered
throughout the profile.

The Ap horizon is silt loam, loam, or silty clay loam 5 to 10
inches thick.

In a few places the B1 horizon is thin or is absent. The B2t
horizon is yellowish-red or strong-brown silty clay loam, clay
loam, or silt loam.

Bedrock is at a depth of more than 5 feet.

SoC—Shouns silt loam, 3 to 12 percent slopes. This is
a deep, sloping, well-drained, loamy soil on benches, fans,
and toe slopes below high siltstone and shale ridges. It

formed in old colluvial deposits of material that rolled
or washed from these ridges. The soil has the profile de-
scribed as representative of the series.

Included with this soil in mapping are a few small
areas of moderately deep, clayey soils over shale. Also
included are small, severely eroded areas of Shouns soils
that have a surface layer of silty clay loam.

This soil is well suited to all locally grown crops. It is
well suited to use as residential sites and to other non-
farm uses. Capability unit IITe-1; woodland suitability
group 3o7.

SoD—Shouns silt loam, 12 to 25 percent slopes. This
is a deep, moderately steep, well-drained, productive soil.
It is on foot slopes and benches below high siltstone and
shale ridges.

The surface layer is brown silt loam 5 to 8 inches thick.
The subsoil is yellowish-red silty clay loam more than
5 feet deep.

Included with this soil in mapping are a few small
areas of moderately deep, reddish, clayey soils. A few
small areas of soils are severely eroded. Some spots con-
tain about 15 percent siltstone gravel.

This soil is well suited to hay and pasture. Slope is
the main concern of management. Capability unit IVe-1;
woodland suitability group 307.

Staser Series

The Staser series consists of deep, loamy, well-drained,
nearly level, dark soils on bottom lands along rivers. The
soils formed in recent alluvial deposits.

In a representative profile the upper 38 inches is dark-
brown, friable silt loam or loam. Below this is stratified
brown loam, silt loam, and fine sandy loam.

Permeability is moderate, and available water capacity
is high. Reaction is slightly acid or neutral. The soils are
very easy to work and respond extremely well to man-
agement. They are highly productive and are subject to
infrequent, very brief flooding.

Staser soils are used for corn, small grain, hay, silage,
and pasture.

Representative profile of Staser silt loam:

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

Al11—S8 to 26 inches, dark-brown (7.5YR 3/2) silt loam or-
loam; moderate, medium and fine, granular struc-
ture; friable; common roots; few, small, rounded
sandstone and quartzite cobbles; slightly acid; clear,
smooth boundary.

A12—26 to 38 inches, dark-brown (7.5YR 3/2) loam; weak,
coarse, granular structure; very friable; few roots;
slightly acid; clear, smooth boundary.

C—38 to 55 inches, brown (7.5YR 4/4) weakly stratified loam,
silt loam, and fine sandy loam; structureless; very
friable; slightly acid.

The A horizon is dark-brown or very dark brown silt loam,
loam, and, rarely, fine sandy loam. It is 2 to 31 feet thick.

In some profiles is a dark yellowish-brown or strong-brown
B horizon that is similar in texture to the A horizon.

The C horizon has strata that range from sandy loam to
silty clay loam.

Ss—Staser silt loam. This is a deep, loamy, nearly
level, dark soil. It is on well-drained bottom lands ad-
jacent to the channels of the rivers (fig. 16).

Included with this soil in mapping are some small areas
of soils that have a dark-brown surface layer about 10
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Figure 16.—Area of Staser silt loam on the narrow flood plains
of the Clinch River.

inches thick and a subsoil of deep, friable, strong-brown
or yellowish-brown silt loam, loam, or silty clay loam.
Also included are a few small strips of moderately well
drained soils.

This soil is highly productive and is well suited to all
crops commonly grown in the area. Infrequent, very brief
flooding makes it poorly suited to use as homesites and to
other highly intensive uses. Capability unit I-1; wood-
land suitability group 207.

Statler Series

The Statler series consists of deep, loamy, well-drained
soils on low terraces along the rivers. The soils formed
in deep alluvial deposits. Slopes range from 0 to 3 percent.

In a representative profile the surface layer is dark-
brown silt loam about 8 inches thick. The subsoil is strong-
brown clay loam about 48 inches thick. Below this is yel-
lowish-brown, friable loam.

Permeability is moderate, and available water capacity
is high. Reaction is medium acid and strongly acid, except
where the surface layer has been limed. The soils are easy
to work and respond excellently to management.

Statler soils are used for tobacco, corn, small grain,
silage, hay, and pasture.

Representative profile of Statler silt loam:

Ap—oO0 to 8 inches, dark-brown (10YR 3/3) silt loam; moder-
ate, fine, granular structure; very friable; many
roots; slightly acid; clear, smooth boundary.

B21t—S8 to 20 inches, strong-brown (7.5YR 5/6) clay loam;
weak, medium, subangular blocky structure; friable;
common roots; patchy clay fllms; few quartzite peb-

bles; medium acid; clear, smooth boundary.
B22t—20 to 37 inches, strong-brown (7.5YR 5/6) clay loam;

moderate, medium, subangular blocky structure; fri-
able; few roots; discontinuous clay films; strongly
acid; gradual, smooth boundary.
B23t—37 to 51 inches, strong-brown (7.5YR 5/6) clay loam;
common, medium, pale-brown (10YR 6/3) mottles;
weak, medium, subangular blocky structure; friable;
patchy clay films; strongly acid; gradual, smooth
boundary.
to 58 inches, yellowish-brown (10YR 5/4) loam:
common, medium, pale-brown (10YR 6/3) mottles;
weak, coarse, subangular blocky structure; friable;
strongly acid.

The Ap horizon is dark-brown or very dark grayish-brown
silt loam or loam 6 to 10 inches thick.

The B horizon is strong-brown or yellowish-brown clay loam,
silty clay loam, or, in a few places, silt loam or loam.

St—Statler silt loam. This is a deep, loamy, produc-
tive, well-drained soil. It is on low terraces along rivers,
mostly above present-day flood levels. Slopes are 0 to 3
percent.

Included with this soil in mapping are a few, small,
narrow strips of soils that have slopes of 3 to 5 percent.
Also included are a few small areas of moderately well
drained soils. Several areas have a surface layer of loam.
Quartzite pebbles are few to common in some profiles.

This soil is well suited to all crops suited to the local
Qliénate. Capability unit I-1; woodland suitability group
20T7.

B3—51

Sullivan Series

The Sullivan series consists of deep, loamy, nearly level,
well-drained soils of the bottom lands. The soils formed
n recent deposits near the channels of creeks that drain
areas of soils underlain by siltstone, shale, and limestone.

In a representative profile the surface layer is brown
loam about 7 inches thick. Beneath this, to a depth of 46
inches, are layers of brown, friable loam, silt loam, and
fine sandy loam. Below this, and extending to a depth of
58 inches or more, is brown gravelly fine sandy loam.

Permeability is moderate, and available water capacity
is high. Reaction is medium acid and slightly acid. The
soils are easy to work and respond very favorably to
good management. Most areas are subject to occasional,
very brief flooding.

Sullivan soils are used for corn, small grain, hay, and
pasture.

Representative profile of Sullivan loam:

Ap—0 to 7 inches, brown (10YR 4/3) loam; moderate, me-
dium, granular structure; friable; many fine and me-
dium roots; slightly acid; clear, smooth boundary.

B21—7 to 19 inches, dark yellowish-brown (10YR 4/4) loam;
weak, fine, subangular blocky structure; friable;
common fine roots; few sandstone pebbles; slightly
acid; gradual, wavy boundary.

B22—19 to 32 inches, brown (10YR 4/3) silt loam; weak, fine
and medium, subangular blocky structure; friable;
few fine roots; few sandstone pebbles; slightly acid;
clear, smooth boundary.

C1—32 to 46 inches, brown (10YR 4/3) fine sandy loam; few
thin strata of pale-brown silt loam; massive; very
friable; few sandstone pebbles; slightly acid; grad-
ual, smooth boundary.

C2—46 to 58 inches, brown (10YR 5/3) gravelly fine sandy
loam; common, medium, faint, dark grayish-brown
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(10YR 4/2) mottles; massive; about 20 percent, by
volume, sandstone gravel; slightly acid.

The Ap horizon is brown or dark grayish-brown loam or
silt loam 6 to 10 inches thick.

Shale or limestone bedrock is at a depth of 4 to 6 feet or
more.

Su—Sullivan loam. This is a deep, loamy, well-drained
soil on bottom lands. It is in long, narrow strips adjacent
to the creek channels (fig. 17). Slopes are from 0 to 2
percent.

Included with this soil in mapping are adjoining nar-
row strips of moderately well drained soils that have a
surface layer of brown silt loam or loam and a subsoil of
mottled yellow, brown, and gray. Also included are small
areas of well-drained soils that have a surface layer of
silt loam and fine sandy loam.

This soil is suited to corn, small grain, silage, hay, and
pasture. Occasional, very brief flooding sometimes results
n crop damage and some scouring of the plow layer. Cap-
ability unit I-1; woodland suitability group 207.

Taft Series

The Taft series consists of somewhat poorly drained
soils that have a fragipan. The soils are in flat or slightly
depressional areas of the river terraces, where they formed
In old alluvial deposits. Slopes are 0 to 2 percent.

In a representative profile the surface layer is grayish-
brown, friable silt loam 9 inches thick. The upper part
of the subsoil is brownish and yellowish, friable silt loam
that has grayish mottles. The fragipan, below a depth of
25 inches, is firm, brittle, light-gray silt loam that has
yellowish and brownish mottles. Yellowish-brown silty
clay that formed in material derived from shale bedrock
1s below a depth of 52 inches.

Permeability is slow, and available water capacity is
medium, Runoff is slow. Reaction is strongly acid and
very strongly acid, except where the surface layer has
been limed. The soils are easy to work in summer and
early in fall when the perched water table is several feet
below the surface. Late in winter and early in spring the
water table is within about 1 foot of the surface, and some
ponding occurs. The Taft soils respond fairly well to
surface drainage and other management practices.

Taft soils are used for pasture, hay, and, where arti-
ficially drained, corn and silage. A few areas are in hard-
wood forest.

Representative profile of Taft silt loam:

Ap—O0 to 9 inches, grayish-brown (10YR 5/2) silt loam ; weak.
fine, granular structure; very friable; many roots;
medium acid; clear, smooth houndary.

B1—9 to 13 inches, light yellowish-brown (10YR 6/4) silt
loam; weak, medium, subangular blocky structure;
friable; few, fine, grayish-brown mottles; few roots;
strongly acid; clear, smooth boundary.

B21—13 to 17 inches, brownish-yellow (10YR 6/6) silt loam:
common, medium, grayish-brown (10YR 5/2) mottles;
weak, medium, subangular blocky structure; friable;
few roots; strongly acid; clear, smooth boundary.

B22—17 to 25 inches, light yellowish-brown (10YR 6/4) silt
loam; many, fine to coarse, light brownish-gray
(10YR 6/2) and gray (10YR 7/2) mottles; weak, me-

Figure 17.—Area of Sullivan loam on flood plain of creek.

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

Bx1—25 to 36 inches, light-gray (10YR 7/2) silt loam ; many,
fine and medium, light yellowish-brown (10YR 6/4)
and pale-brown (10YR 6/3) mottles; weak, coarse,
platy structure parting to weak, medium, subangular
blocky ; firm, brittle; few veins and pockets of gray-
ish clay; very strongly acid; gradual, wavy boundary.

Bx2—36 to 52 inches, light-gray (10YR 7/2) silt loam; com-
mon, fine and medium, very pale brown (10YR 7/4)
mottles; weak, coarse, platy structure parting to
weak, medium, subangular blocky ; firm, brittle; few
veins and pockets of grayish clay; very strongly acid;
gradual, wavy boundary.

ITBt—52 to 60 inches, yellowish-brown (10YR 5/6) silty clay:
common, medium, very pale brown (10YR 7/4) and
light-gray (10YR 7/2) mottles; weak, medium, sub-
angular blocky structure; firm, plastic; discontinuous
clay films; very strongly acid.

The Ap horizon is brown, grayish-brown, or pale-brown silt
loam or loam. It is 5 to 10 inches thick.

The B horizon is yellowish brown or brownish yellow and
has grayish mottles below a depth of 15 to 20 inches. The
fragipan is gray and has brownish and yellowish mottles, or
it is a mixture of all three colors. It is commonly silt loam or
loam containing pockets of clay or silty clay. In some places
the fragipan overlies a layer having a large amount of
cobblestones.

Ta—Taft silt loam. This is a somewhat poorly drained,
nearly level soil on old river terraces. It has a fragipan
in the lower part of the subsoil.

Included with this soil in mapping are a few pockets
of poorly drained soils and a few patches of moderately
well drained soils.

This soil is fairly well suited to pasture and hay. Where
surface drainage is adequate, it is fairly well suited to
corn and silage. It is very poorly suited to residential
use unless major and costly drainage work is done. Some
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areas are in the fringe of urban expansion. Capability
unit ITTw-2; woodland suitability group 3w8.

Talbott Series

The Talbott series consists of moderately deep, clayey,
red soils that formed in material weathered from lime-
stone. Slopes are 5 to 50 percent.

In a representative profile the surface layer is brown,
friable silt loam about 7 inches thick. The subsoil is yel-
lowish-red, plastic clay which extends to limestone bed-
rock at a depth of about 35 inches.

Permeability is moderately slow, and available water ca-
pacity is medium. Reaction is strongly acid or medium acid
in the upper part of the profile, but is less acid near the
bedrock. Reaction is less acid where the surface layer has
been limed. The soils respond fairly well to management.

Talbott soils are used mostly for pasture and hay. Many
areas are idle or in forest. A few patches of corn, tobacco,
and small grain are grown.

Representative profile of Talbott silt loam, 5 to-12 per-
cent slopes, eroded :

Ap—O0 to 7 inches, brown (10YR 4/3) silt loam; moderate,
fine, granular structure; friable; many roots; strongly
acid; abrupt, smooth boundary.

B21t—7 to 15 inches, yellowish-red (5YR 4/6) clay; moderate,
medium, subangular blocky structure; firm, plastic;
few roots; continuous clay films; strongly acid; grad-
ual, smooth boundary.

B22t—15 to 28 inches, yellowish-red (5YR 4/8) clay; strong,
medinm and tine, angular blocky structure; firm,
plastic; continuous clay films; few fine chert frag-
ments; strongly acid; gradual, smooth boundary.

B3—28 to 35 inches, yellowish-red (5YR 4/8) clay; moderate,
fine and medinm, angular blocky structure; firm,
plastic; common coarse streaks of yellowish-brown
saprolite; medium acid.

R—35 inches, limestone hedrock .

The Ap horizon is brown or yellowish-brown silt loam 4 to
S inches thick. It ranges to yellowish-red silty clay loam or
finer in severely eroded areas.

The B2t horiz~n is yellowish-red or red clay or silty clay.

Bedrock is at a depth of 20 to 40 inches.

TbC2—Talbott silt loam, 5 to 12 percent slopes,
eroded. This is a moderately deep, sloping, reddish, well-
drained soil. It is on low uplands in the limestone valleys.
The soil has the profile described as representative of the
series,

Included with this soil in mapping are a few, slightly
less sloping, small areas of soils; a few areas of rock out-
crop; and a few sinkholes. Also included are a few areas
where there is less than 20 inches of soil material over
rock.

This soil is only fairly well suited to most commonly
grown crops, but it is well suited to pasture and hay. It
1s poorly suited to septic tank disposal systems. Capa-
bility unit IVe-3; woodland suitability group 3c2.

TbD2—Talbott silt loam, 12 to 25 percent slopes,
eroded. This is a moderately steep, reddish, moderately
deep soil. It is on short hillsides in the limestone valleys.

The surface layer is brown silt loam 4 to 6 inches thick.
The subsoil is yellowish-red, plastie clay. Limestone bed-
rock is at a depth of 20 to 40 inches.

Included with this soil in mapping are a few small,
severely eroded areas of soils that have a reddish, clayey
surface layer. Also included are a few rock outerops and
a few areas of a soil that is less than 20 inches thick over
bedrock.

This soil is fairly well suited to pasture and hay. The
clayey subsoil, moderately slow permeability, moderate
depth to rock, and slope are the main concerns of manage-
ment for both farm and nonfarm uses. Capability unit
VIe-2; woodland suitability group 3c2.

ToD3—Talbott silty clay, 12 to 25 percent slopes,
severely eroded. This is a clayey, moderately -deep, mod-
erately steep, well-drained soil on short hillsides.

The surface layer is yellowish-red silty clay about 4
inches thick. The subsoil is yellowish-red, firm, plastic
clay. Limestone bedrock is at a depth of 20 to 40 inches.

Included with this soil in mapping are a few rock out-
crops, a few small gullied areas, and a few small areas of
shallow clayey soils over limestone. Also included are a
few areas of soils that have slopes of about 8 to 12 percent.

This soil is fairly well suited to pasture and woodland.
The clayey subsoil, moderately slow permeability, limited
depth, and moderately steep slopes are concerns of man-
agement. Capability unit VIe-2; woodland suitability
group 4c3e.

TrD—Talbott-Rock outcrop complex, 5 to 20 percent
slopes, This complex is on the limestone valley floors and
on moderately steep hillsides near the edges of the valleys.
It 1s 50 to 80 percent Talbott soils and 15 to 40 percent
rock outcrop of massive limestone (fig. 18). Many areas
are deeply pitted by limestone sinks.

The Talbott soils are between the outerops. They have
a surface layer of yellowish-brown to yellowish-red silty
clay loam or clay. The subsoil is yellowish-red, plastic
clay. Bedrock is at a depth of less than 3 feet.

Included with this complex in mapping are a few arecas
of a brownish, loamy soil at the center of sinks and de-
pressions, Small strips or patches in some areas are nearly
free of rock outcrop, and in other areas 50 or 60 percent
of the surface is made up of bedrock outcrop. Also in-
cluded are a few areas of rocky, moderately deep, loamy
soils that are 20 to 35 percent, by volume, chert fragments.

of Talbott-Rock outcrop complex, 5 to 20
percent slopes.

Figure 18.—Area
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This complex is fairly well suited to pasture and wood-
land. The rocky surface is a limitation to clipping and
other pasture maintenance operations. Capability unit
VIs-1; woodland suitability group 4x3.

TrE—Talbott-Rock outcrop complex, 20 to 50 percent
slopes. This rocky, clayey complex is on steep valley walls
at the margins of the limestone valleys. It occurs as nearly
continuous, horizontal bands on north-facing slopes of
some high ridges. This complex is 15 to 35 percent Rock
outcrop and 50 to 80 percent Talbott soils.

The Talbott soils are between the rock outcrops. They
have a surface layer of brownish or yellowish silty clay or
silty clay loam and a subsoil of yellowish-red or red,
firm, plastic clay. Depth of the soils between the tilted
rock layers is variable, but it is mostly 20 to 40 inches.

Included with this complex in mapping are a few areas
of soils, near the base of steep slopes, that have a thick,
dark surface layer. Also included are some areas where
rock outcrops make up about 45 to 65 percent of the sur-
face, and small areas of nonrocky, shallow, clayey soils.

This complex is poorly suited to pasture. It is fairly
well suited to trees, including yellow-poplar and black
walnut. Capability unit VIIs-1; woodland suitability
group 4x3.

Wallen Series

The Wallen series consists of excessively drained, mod-
erately deep, gravelly soils on steep sandstone and silt-
stone mountains. Slopes are 25 to 60 percent.

In a representative profile the surface layer is pale-
brown gravelly loam about 6 inches thick. The subsoil
is light yellowish-brown, very friable gravelly and cobbly
loam; sandstone fragments make up about one-third to
one-half of the volume. Hard sandstone bedrock is at a
depth of 28 inches.

Permeability is moderately rapid, and available water
capacity is low. Runoff is medium to rapid. Reaction is
_str]ongly acid or very strongly acid, and natural fertility
is low.

Wallen soils are mainly in forest, dominantly of oaks,
hickories, and Virginia pine. A few of the less steep
areas are used for pasture.

Representative profile of Wallen gravelly loam, 25 to
60 percent slopes:

A2—0 to 6 inches, pale-brown (10YR 6/3) gravelly loam;
weak, flne and medium, granular structure; very
friable; many roots; about 25 percent, by volume,
angular sandstone fragments, mostly 1 inch to 4
inches across, but a few up to 10 inches across; very
strongly acid; gradual, smooth boundary.

B21—6 to 18 inches, light yellowish-brown (10YR 6/4) gra-
velly loam ; weak, medium and fine, subangular blocky
structure: very friable; common roots; about 35
percent, by volume, angular sandstone fragments,
mostly 1 inch to 4 inches across, but a few up to 10
inches across; very strongly acid; gradual, smooth
boundary.

B22-—18 to 28 inches, light yellowish-brown (10YR 6/4) cob-
bly loam; weak, medium and fine, subangular blocky
structure; very friable: common roots; about 45 per-
cent, by volume, angular sandstone fragments 2 to
10 inches across; very strongly acid; clear, irregular
houndary.

R—28 inches, hard sandstone rock: light yellowish-brown
loam extends into a few small eracks.

The A2 horizon is brown or pale-brown gravelly loam, silt
loam, or fine sandy loam.

The B horizon is light yellowish-brown, yellowish-brown,
or brownish-yellow gravelly or cobbly loam, silt loam, or fine
sandy loam.

Sandstone or acid siltstone bedrock is at a depth of 20 to
40 inches.

WaF—Wallen gravelly loam, 25 to 60 percent slopes.
This is a gravelly, steep, excessively drained, moderately
deep soil on mountainsides. It is underlain by sandstone
and siltstone.

Included with this soil in mapping are narrow bands
of a soil that is less than 20 inches deep over bedrock.
Also included are narrow ridgecrests that have slopes of
less than 25 percent.

This soil 1s fairly well suited to adapted trees and to
such recreational uses as hiking and hunting. Capability
unit VITe-1; woodland suitability group 4f3.

WeF—Wallen-Rock outcrop complex, 25 to 60 percent
slopes. This complex is on narrow, rongh mountain crests
and steep mountainsides. It is 25 to 50 percent Rock out-
crop of sandstone bedrock and 40 to 70 percent Wallen
soils,

The Wallen soils are between the outcrops. They have
a surface layer of brown gravelly loam about 3 to 5 inches
thick. Below this is 15 to 25 inches of yellowish-brown
cobbly sandy loam. Bedrock is at a depth of 20 to 30
inches, except for a few small pockets that have deeper
soil material. Reaction is strongly acid throughout the
profile.

Included with this unit in mapping are a few areas
where rock makes up more than 50 percent, of the surface.

This mapping unit is poorly suited to trees. Only
drought-tolerant. trees can survive on it. Tt is fairly well
suited to wildlife habitat and to such recreational uses
as hiking and hunting. Capability unit VITs-1; woodland
suitability group 5x3.

Whitesburg Series

The Whitesburg series consists of moderately well
drained, loamy soils along narrow local drainageways and
on alluvial fans, The soils formed in material washed
from the soils, on nearby hills, that are underlain by cal-
careous shale. Slopes are from 1 percent to about 5
percent.

In a representative profile the surface layer is brown
silt loam 8 inches thick. The subsoil is about 22 inches
thick. It i1s yellowish-brown, friable silt loam and silty
clay loam and is underlain by mottled brownish, yellow-
ish, and grayish silty clay loam. Shale bedrock 1s at a
depth of 50 inches.

Permeability is moderate, and available water capacity
is high. Reaction is slightly acid to mildly alkaline. The
soils are subject to seepage from nearby shale hills and
have a seasonally high water table.

Whitesburg soils are used mainly for pasture, hay, and
silage. A few areas are used for corn and tobacco.

Representative profile of Whitesburg silt loam:

Ap—O0 to 8 inches, brown (10YR 4/3) silt loam; moderate,
medium, granular structure; friable; many roots;
few small shale fragments; neutral; abrupt, smooth
boundary.

B2-—8 to 16 inches, yellowish-brown (10YR 5/4) silt loam;
few, fine, faint, grayish-brown mottles; weak, me-
dinm, subangular blocky structure; friable; common
roots; few small shale fragments; neutral; clear,
smooth boundary.
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B3—16 to 30 inches, yellowish-brown (10YR §5/4) silty
clay loam; many, medium, faint, grayish-brown
(2.5YR 5/2) mottles; weak, medium, subangular
blocky structure; friable; few roots; few, small,
black concretions; neutral; gradual, smooth boundary.

C—30 to 50 inches, mottled yellowish-brown (10YR 5/6),
grayish-brown (2.5YR 5/2), and brown (7.5YR 4/4)
silty clay loam; massive; friable; few roots;
few, medium, reddish-brown and black concretions;
neutral.

R—50 inches, hard, fissle, calcareous shale.

The A horizon is brown. dark grayish-brown, or dark
vellowish-brown silt loam or silty clay loam. It is shaly silt
loam in some profiles.

The upper part of the B horizon is silty clay loam or silt
loam and has few to common shale fragments.

Shale bedrock is.at a depth of about 40 to 60 inches.

Ws—Whitesburg silt loam. This is a moderately well
drained soil along narrow, local drainageways and on
alluvial fans, It formed in alluvium washed from soils of
the nearby calcareons shale hills, Slopes are 1 to 5 percent.

Included with this soil in mapping are numerous, small,
poorly drained wet spots at the toe of shale hills. Also in-
cluded are a few small areas of soils that have a fragipan.

This soil is well suited to most commonly grown crops.
Becanse the soil lies between steep hills, the main concern
of management is to protect it from seepage and overwash
from the adjacent hillsides. Capability unit TTw-1; wood-
land suitability group 2w8.

Whitwell Series

The Whitwell series consists of loamy, deep, moderately
well drained soils on low stream terraces. These soils
formed in mixed sediment washed mainly from soils un-
derlain by sandstone, siltstone, and shale. Slopes range
from 0 to 2 percent.

In a representative profile the surface layer is brown
loam about 8 inches thick. The subsoil, to a depth of 42
inches, is yellowish-brown, friable loam and clay loam
that has grayish mottles in the lower half. Below this is
mottled, yellowish-brown, friable loam.

Permeability is moderate, and available water capacity
is high. Some areas of this soil are subject to occasional,
very brief flooding. Reaction is strongly acid, except
where the surface layer has been limed. The soils are
very easy to work and respond very well to management.

‘Whitwell soils are used for corn, small grain, tobacco,
hay, and pasture. A few areas are being developed for
residential subdivisions and sites for light industry.

Representative profile of Whitwell loam:

Ap—O0 to 8 inches, brown (10YR 4/3) loam; weak, fine,
granular structure; very friable; many roots; me-
dium acid; abrupt, smooth boundary.

B1—8 to 13 inches, yellowish-brown (10YR §/4) fine loam;
weal;, fine and medium, subangular blocky structure;
friable; common roots; common fine pores; strongly
acid; clear, smooth boundary.

B2t—13 to 26 inches, yellowish-brown (10YR 5/6) clay loam;
common, medium, grayish-brown (10YR 5/2) mottles
in lower half; weak, medium, subangular blocky
structure; friable; patchy clay films; few roots;
strongly acid; clear, smooth boundary.

B3—26 to 42 inches, yellowish-brown (10YR 5/6) clay loam;
many., medium, grayish-brown (10YR 5/2), light
brownish-gray (10YR 6/2), and strong-brown (7.5YR
5/6) mottles; weak, coarse, subangular blocky struc-
ture; friable; common, fine, black concretions; patchy
clay fllms; strongly acid; gradual, smooth boundary.

C—42 to 55 inches, yellowish-brown (10YR 5/4) loam; com-
mon, medium, light brownish-gray (10YR 6/2) and

few, medium, very dark grayish-brown (10YR 3/2)
mottles; massive; friable; common, fine, black con-
cretions; strongly acid.

The Ap horizon is brown, dark grayish-brown, or dark
yellowish-brown loam or silt loam 5 to 10 inches thick.
The B horizon is vellowish-brown, strong-brown, or brown
loam or clay loam mottled with shades of gray and brown.
The C horizon in some places is gravelly, and in a few
places it is cobbly. It is loam, sandy loam, or clay loam.
. Sthale or limestone bedrock is at a depth greater than 5
cet.

Wt—Whitwell loam. This is a deep, loamy, nearly level,
moderately well drained soil. It is on low stream terraces.

Included with this soil in mapping are a few small
areas of a deep, loamy, well-drained soil that lacks gray
mottles in the subsoil. Also included are a few small
pockets of a somewhat poorly drained soil that is mainly
gray in the subsoil.

This soil is very well suited to most commonly grown
crops. Stands of alfalfa may be somewhat short-lived be-
cause the water table is seasonally high. The seasonally
high water table and occasional, very brief flooding in
areas are the main concerns of management. Capability
unit ITw-1; woodland suitability group 2w8.

Use and Management of the Soils

This section describes the use and management of the
soils for crops and pasture, for woodland, and for wild-
life habitat. It also discusses uses of the soils for engineer-
Ing purposes.

Crops and Pasture *

The soils of Hawkins and Hancock Counties are used
mainly for farming. The largest acreages are nsed for
pasture and hay. Small acreages of corn, small grain,
tobacco, and vegetable crops are grown. This section ex-
plains the capability grouping used by the Soil Conser-
vation Service, describes management by capability units,
and gives estimated yields of the principal crops grown
in the county.

Capability grouping

Capability grouping shows, in a general way, the suit-
ability of soils for most kinds of field crops. The groups
are made according to the limitations of the soils when
used for field crops, the risk of damage when they are
used, and the way they respond to treatment. The group-
ing does not, take into account major and generally ex-
pensive 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 horticultural crops or other
crops requiring special management.

Those familiar with the capability classification can
infer from it much about the behavior of soils when used
for other purposes, but this classification is not a sub-
stitute 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 soils are grouped
at three levels: the capability class, the subelass, and the
unit. These are discussed in the following paragraphs.

® CLARENCE H. JUNT, JRr., agronomist, Soil Conservation Service,
helped to prepare this section.
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CAPABILITY CLASSES, the broadest groups, are designated
by Roman numerals I through VIII. The numerals in-
dicate progressively greater limitations and narrower
choices for practical use, defined as follows:

Class I soils have few limitations that restrict their
use.

Class IT soils have moderate limitations that reduce
the choice of plants or that require moderate con-
servation practices.

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

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

Class V soils are not likely to erode but have other
limitations, impractical to remove, that limit their
use largely to pasture or range, woodland, or wild-
life habitat. (None in Hawkins and Hancock
Counties.)

Class VT soils have severe limitations that make them
generally unsuited to cultivation and limit their
use largely to pasture or range, woodland, or wild-
life habitat.

Class VIT soils have very severe limitations that make
them unsnited to cultivation and that restrict their
use largely to pasture or range, woodland, or wild-
life habitat.

Class VIII soils and landforms have limitations
that preclude their use for commercial crop pro-
duction and restrict their use to recreation, wildlife
habitat, or water supply, or to esthetic purposes.
{None in Hawkins and Hancock Counties.)

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 ¢
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
glmt the chief limitation is climate that is too cold or too

ry.
In class T 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 2, s, and ¢, because
the soils in class V are subject to little or no erosion,
though they have other limitations that restrict their use
largely to pasture or range, woodland, wildlife habitat, or
recreation.

Capaprrrry UniTs are soil groups within the subclasses.
The soils in one capability unit arve 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 statements
about management of soils. Capability units are generally
designated by adding an Arabic numeral to the subclass
symbol, for example, ITe-2 or I1Te—4. Thus, in one sym-
bol, the Roman numeral designates the capability class,
or degree of limitation; the small letter indicates the sub-
class, or kind of limitation, as defined in the foregoing

paragraph; and the Arabic numeral specifically identifies
the capability unit within each subclass.

Management by capability units

Suggestions for the use and management of the soils of
Hawkins and Hancock Counties by capability unit are
given in the following pages. Specific statements are not
made concerning the use of fertilizer, desirable varieties
and mixtures of seeds, or favorable dates for planting.
Up-to-date information is published from time to time by
the Tennessee Agricultural Experiment Station and the
Extension Service. Personnel of the local office of the Soil
Conservation Service and the Extension Service can fur-
nish information helpful in interpreting this information.

The capability unit designation for each soil in the
survey area is given in the “Guide to Mapping Units” at
the back of this survey.

CAPABILITY UNIT I-1

This unit consists of deep, level, very friable loams and
silt loams that have a subsoil of friable or very friable silt
loam, loam, or clay loam. These soils are on bottom lands
or along drainageways and are subject to flooding.

Available water capacity is high. Roots penetrate to a
depth of 4 feet or more. Fertility is moderate to high.

These soils are well suited to commonly grown crops
and can be farmed intensively. They are easy to work. The
response to management is excellent. They are generally
not used for pasture, but their high available water capac-
ity makes them especially well suited to supplemental
summer pasture. Alfalfa generally does not survive so
long on these soils as on the soils on uplands. Practically
all the acreage is cultivated. Much of it is used for corn
and hay. Small acreages are used for tobacco.

The soils in this unit can be row cropped every year
becanse they are level and are not subject to erosion.
Plowing under large amounts of residue replenishes the
supply of organic matter and preserves tilth. Fertilization
is important,

CAPABILITY UNIT [Ile-1

This unit consists of deep, well-drained, gently sloping
loams and silt loams. They are moderately permeable.
The root zone is thick and is easily penetrated by air,
water, and roots. Available water capacity is high.

These soils are very well snited to commonly grown
crops. The response to management is good. If adequately
limed, fertilized, and otherwise well managed, they can
be farmed moderately intensively. They can be used for
row crops as much as 50 percent of the time but not for
more than 2 years in succession.

These soils can be conserved and kept productive by
use of a suitable cropping system, adequate fertilization,
and good water management. Contour cultivation helps to
control erosion. On long slopes, the hazard of erosion can
be reduced by terracing or contour stripcropping. Diver-
sions protect areas that receive excess runoff from steep
slopes. Natural draws provide excellent sites for sodded
waterways.

CAPABILITY UNIT Ile-2

This unit consists of moderately well drained, gently
sloping silt loams and loams that have a fragipan at a
depth of about 24 inches. Roots, air, and water can pene-
trate as far as the fragipan. During periods of heavy
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rainfall, the 4- to 10-inch layer above the fragipan is
waterlogged. During long dry periods, the soils dry out
and most crops and pasture plants are damaged.

These soils are easy to work. If fertilized and other-
wise well managed, they are moderately well suited to all
commonly grown crops. They are well suited to tall fescue,
white clover, annual lespedeza, and sericea lespedeza for
hay and pasture. Their suitability for corn and tobacco
varies considerably from year to year, depending on the
amount of rainfall. Alfalfa generally does not last more
than 2 or 3 years, because of the fragipan and seasonal
wetness in the layer above the pan. Selecting plants that
can tolerate both excess water and drought partly over-
comes these limitations,

A suitable cropping system and good water manage-
ment practices reduce runoff and help to control erosion.
A short cropping system is best. Row crops can be grown
as much as 50 percent of the time but not for more than
2 years in succession. With minimum tillage, row crops
can be grown year after year. Contour cultivation, ter-
races, contour stripcropping, residue management, and
winter cover crops are effective in erosion control. Residue
and winter cover crops also help to preserve tilth. Diver-
sion ditches and vegetated draws help to carry away
excess runoff. Carefully controlled grazing prevents dam-
age from trampling.

CAPABILITY UNIT IIs-1

Sensabaugh gravelly loam is the only soil in this unit.
It is nearly level, well drained, and friable and is along
narrow drainageways and on toe slopes. It contains about
20 to 30 percent, by volume, siltstone and sandstone gravel
and thin, flat rock fragments. These coarse fragments
interfere with tillage and reduce the available water ca-
pacity. Most areas, however, receive some water as under-
ground seepage from the adjacent ridges.

The soil is friable and permeable. Available water ca-
pacity 1s fairly high. Most areas are subject to occasional,
brief flooding.

This soil is easy to work. It is suited to most commonly
grown crops and can be row cropped every year. Alfalfa
and tobacco may be damaged by flooding and sedimenta-
tion in some areas.

Deepening drainage channels, establishing natural
drainageways as sod waterways, and using diversions at
the base of steeper upland slopes can reduce damage from
flooding and sedimentation in most areas. Fertilization
and liming are important for good growth of crops.

CAPABILITY UNIT IlIw-1

This unit consists of moderately well drained, fertile
silt loams and loams on first bottoms and on low terraces.
Most of these soils are occasionally flooded for very brief
periods. Flooding occurs mostly in winter and early in
spring. Planting is sometimes delayed by excess moisture.
Available water capacity is high.

These soils are well suited to soybeans, grain sorghum,
tall fescue, white clover, and lespedeza. They are well
suited to supplemental summer pasture from plants such
as the pearl millets or sudan-sorghum hybrids. Corn
grows well, but in places planting is delayed because of
watness. Small grain and soybeans can be grown in areas
where surface drainage is good and ponding or flooding is
not severe. Response to management is good.

These soils can be row cropped every year because they
are level and not subject to erosion. In many places, a
system of open drainage ditches and diversion ditches im-
proves surface and internal drainage. Plowing under
large amounts of residue replenishes the supply of or-
ganic matter and preserves tilth.

CAPABILITY UNIT Ille-1

This unit consists of deep, friable, well-drained, gently
rolling loams and silt loams on uplands and terraces.
These soils are easily penetrated by air, water, and roots.

Available water capacity is high or moderate.

If fertilized and otherwise well managed, these soils are
suited to many erops, including corn, tobacco, small grain,
lespedeza, white clover, alfalfa, orchardgrass, and tall
fescue. They are well suited to most commercial nursery
plants. The plow layer is easy to work. Response to man-
agement is good.

Controlling erosion is the main concern of manage-
ment. A suitable cropping system, adequate fertilization,
and other good management techniques are needed. A
suitable cropping system is a row crop followed by a small
grain, then pasture or hay for 2 years or more, or else
a row crop followed by alfalfa for 4 years. These rotations
work well in striperopping systems. The use of no-tillage
cropping systems allows these soils to be row cropped
more often. Vetch, crimson clover, or small grain are ef-
fective green-manure and winter-cover crops because they
replenish the supply of organic matter and protect the

solls against erosion. Plowing under crop residue helps

to control erosion and preserve tilth. Diversions, strip-
cropping, terraces, and contour cultivation also are effec-
tive in erosion control. In many places, natural draws pro-
vide excellent sites for grassed waterways.

CAPABILITY UNIT Ille-2

This unit consists of deep, well-drained upland soils
that have a silt loam surface layer and a clayey subsoil.
Slopes are 5 to 12 percent. The soils are moderately per-
meable to air, water, and plant roots. Available water ca- .
pacity is medium or high.

These soils are suited to all locally grown crops; they
should not be frequently cultivated, however, because of
the hazard of erosion. They are especially well suited to
perennial hay and pasture plants such as alfalfa, orchard-
grass, or tall fescue. Proper liming and fertilization are
important, particularly when growing alfalfa. A row
crop once every 3 or 4 years followed by hay or pasture
is a suitable cropping system.

Growing a row crop every 3 or 4 years, along with suit-
able water management practices such as diversions, con-
tour cultivation, and striperopping, are effective in control-
ling erosion. The minimum tillage practice of no-tillage,
using a surface mulch of crop residue, permits more in-
tensive use of these soils for row crops without apprecia-
ble soil deterioration. Close-growing perennial vegetation
established in natural drainageways provides for the safe
removal of runoff water.

CAPABILITY UNIT I11e-3

Fullerton cherty silt loam, 5 to 12 percent slopes, is the
only soil in this unit. It is deep, well drained, and cherty
or gravelly. Numerous angular chert fragments or pebbles
are on the surface and throughout the profile. The root
zone is deep. Available water capacity i1s medium.
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When this soil is adequately fertilized and otherwise
well managed, it is moderately well suited to tobacco,
small grain, annual and perenmal lespedeza, and pasture
plants. A good management system is to grow a row crop
every 3 or 4 years and hay or pasture crops the rest of
the time. Under good management, this soil is suited to
the commonly grown cool-season grasses and legumes. Ap-
plications of a complete fertilizer are needed for most
crops and pasture mixtures. Boron is needed to maintain
good stands of alfalfa .

Growing a row crop every 3 or 4 years and using good
management practices, such as diversions, contour cultiva-
tion, and stripcropping, are effective in controlling ero-
sion. In many places, these soils can be used more inten-
sively for row crops without appreciable soil deterioration
if they are no-tilled and a surface mulch of crop residue
is used. Close-growing vegetation established in natural
drainageways provides for the safe removal of runoff
water.

CAPABILITY UNIT I1lle-4

Needmore silt loam, 2 to 5 percent slopes, is the only
soil in this unit. It has a surface layer of silt loam and
a slowly permeable, clayey subsoil underlain by shale rock
at a depth of 20 to 40 inches. It is on gently sloping up-
lands. This soil is well drained. Available water capacity
is medium, and natural fertility is low. Root develop-
ment is largely confined to the thin, loamy surface layer,
but perennials, such as alfalfa and fescue, can send roots
into the clayey subsoil. Water penetrates the soil mod-
erately slowly, resulting in high runoff.

Cool-season crops such as small grain, legumes, and
grasses respond well to application of fertilizer and to
other good management practices. Yields of summer an-
nuals are usually limited by the shortage of moisture.
Close-growing crops such as alfalfa, tall fescue, ryegrass,
and white clover should be grown on these soils most of
the time. If a row crop is grown, it should be grown after
the soil has been 3 or 4 years in sod. A suitable cropping
system is a row crop followed by small grain and then
2 years or more of hay or pasture.

If this soil is adequately fertilized, the yield of crop
residue is increased. If crop residue is properly mixed
with the surface layer, it protects the soil from excessive
erosion and helps to maintain good tilth and organic-mat-
ter content, Contour cultivation or stripcropping is ef-
fective in controlling erosion if row crops are grown.
These practices conserve moisture and thereby increase
yields. In places diversions are needed to concentrate run-
off water and move it to suitable outlets. Drainageways
for the removal of runoff water should be established and
maintained in perennial vegetation.

CAPABILITY UNIT Ille-5

This unit consists of moderately well drained soils that
have a fragipan at a depth of about 24 inches. The fragi-
pan restricts growth of roots and movement of air and
water, Excess water accumulates above the fragipan dur-
ing wet periods, and the soils dry out rapidly during dry
periods. Slopes range from 5 to 12 percent.

The slowly permeable layer in the profile of these soils
somewhat limits their use. Suitable crops are grain sorg-
hum, tobacco, small grain, tall fescue, sericea lespedeza,
and annual lespedeza. Small grain grows and matures
during periods of ample rainfall and therefore is well

suited. Stands of alfalfa generally do not survive long on
these soils. Soils of this unit are well suited to pasture
and hay when established to suitable forage plants.

These soils are difficult to manage because of their com-
pact subsoil layer and slope. They erode easily. If they
are used for row crops, then contour cultivation, strip-
cropping, or terraces, or a combination of these practices,
is effective in retarding runoff and reducing soil loss.
Managing crop residue and using residue for surface
mulch with such no-tillage produced crops as corn or
grain sorghum reduce soil loss and runoff to safe levels
on these soils. Diversions are needed in places to carry
excess water to protected outlets. Natural drainageways
should be established in perennial vegetation to remove
runoff water without excessive erosion. These soils re-
spond fairly well to applications of lime and fertilizer.
Small but frequent applications of fertilizer give the best
response.

CAPABILITY UNIT IIIw-1

This unit consists of poorly drained soils on bottom
lands. Most of the areas are subject to short periods of
flooding or ponding, and they stay wet until late in spring.

Wetness in these soils is caused by a high water table,
seepage from adjacent slopes, and flooding. As a result,
planting is delayed from a few days to several weeks in
spring. During summer the soils dry out and plant roots
are able to penetrate the previously waterlogged soils.
The roots grow too slowly, however, to benefit from the
drying and are usually limited to the upper 20 inches of
the soil,

" Grain sorghum, soybeans, and annual lespedeza are
suited to these soils. Water-tolerant pasture plants, such
as tall fescue, white clover, and alsike clover, also are
suited. The grazing season is limited to late spring, sum-
mer, and early fall.

If the soils are adequately drained, corn, grain sorghum,
soybeans, and other row crops can be grown every year.
Harvest in fall, however, is sometimes hindered by ex-
cessive wetness. If suitable outlets are available, a system
of open ditches removes surface water and lowers the
water table somewhat. Tile drains are also effective. Til-
ling within a narrow range of moisture content is im-
portant on these soils to prevent hard clods from form-
ing as the soil dries. Flooding along small drainageways
can often be reduced by alining stream channels and by
clearing, shaping, and establishing perennial plants on
the streambanks,

These soils can be used continuously for crops because
erosion is not a serious hazard. If they are adequately
fertilized, fairly large amounts of crop residue are avail-
all)l?l for return to the soil, which helps to maintain good
tilth,

CAPABILITY UNIT IHw-2

Taft silt loam is the only soil in this unit. It is some-
what poorly drained and has a poorly aerated subsoil.

This soil has a surface layer of silt loam and is fairly
easy to work, but it is saturated in winter and spring and,
in places, is ponded for short periods. In summer and fall
it generally dries out and is somewhat droughty.

Under natural drainage, crop failures are common. If
artificially drained, the soils are fairly well suited to
corn, grain sorghum, and soybeans. Tall fescue, common
bermudagrass, white clover, and annual lespedeza are
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suitable hay and pasture plants. Deep-rooted legumes,
such as alfalfa, are poorly suited. The soil 1s easily dam-
aged by overgrazing when it is dry and by trampling
when it 1s wet.

Wetness is the main limitation. It often delays tillage
in spring and harvest in fall. It can be overcome if crops
are selected that tolerate wetness and if open ditches are
used to remove surface water from pockets and low areas
where suitable outlets are available. In places tile
drainage is not effective, because of slow internal water
movement.

Row crops can be grown every year because the soil is
nearly level and is not likely to erode. Large amounts of
fertilizer should be applied and stalks and stubble plowed
under to replenish the supply of organic matter and to
preserve tilth.

CAPABILITY UNIT IVe-1

This unit consists of deep, well-drained soils that have
a loamy surface layer and a subsoil of silty clay loam,
clay loam, or clay. Slopes range from 10 to 25 percent.

The root zone is deep, and available water capacity is
moderate to high. Reaction is very strongly acid to me-
dium acid, and natural fertility is medium to low. Ero-
sion-is a severe hazard if the soils are cultivated.

Corn, tobacco, alfalfa, tall fescue, orchardgrass, red
clover, white clover, and lespedeza can be grown on these
soils. The soils are well suited to improved pasture. They
can be grazed any time during the year because they do
not become excessively wet. Crops respond well to addi-
tions of fertilizer and lime and to other management
practices.

Controlling further erosion is the main concern of man-
agement. Soil and water losses can be reduced if a suitable
cropping system, proper fertilization, and good water
management practices are used. Such practices include
contour cultivation, stripcropping, and the use of diver-
sions and grassed waterways. A suitable cropping system
is one that includes a row crop one-fourth of the time
and grasses and legumes the rest of the time. When these
soils are used more intensively, soil loss and runoff are
greatly reduced if the soils are no-tilled and residue from
a close-growing crop is used as a surface mulch.

CAPABILITY UNIT IVe.2

This unit consists of deep, well-drained, and cherty,
cobbly, or gravelly soils. Slopes range from 5 to 20
percent.

The root zone is deep, and available water capacity is
moderate to low, Content of chert fragments or of gravel
and cobbles in the soil ranges from about 15 to 25 percent,
by volume. Reaction is strongly acid, and natural fertility
is low.

Most of the commonly grown crops and pasture plants
are moderately well suited to these soils. Because of sum-
mer drought, susceptibility to erosion, and the difficulty
of using farm machinery, these soils are better suited to
pasture or hay than to row crops. All common grasses
and legumes, such as tall fescue, orchardgrass, white
clover, red clover, and alfalfa can be grown. Summer an-
nual plants, such as annual lespedeza and Sudan-sorghum
hybrids, are not well suited. If row crops are grown, a
suitable cropping system includes a cultivated crop 1 year
out of 4 to 6 years and perennial pasture or hay the rest
of the time. No-tilling for corn and sorghum allows more

intensive use of these soils, provided there is a good sur-
face mulch of plant residue.

On these soils, contouring, stripcropping, and diversions
are effective in retarding runoff and in controlling further
erosion. All natural drainageways should be established
and maintained in perennial vegetation to control runoff.
On steeper slopes, it is often desirable to establish or re-
establish pasture or hay plants in alternate contoured
strips.

CAPABILITY UNIT IVe-3

This unit consists of moderately deep, well-drained soils
that have a dense, clayey subsoil. Shale or limestone rock
is at a depth of 20 to 40 inches. Slopes range from 3 to
12 percent.

These soils are moderately well suited to poorly suited
to corn, tobacco, and other row crops. Small grain is a
suitable crop because ample moisture is available during
its growing season. These soils are moderately well suited
to most pasture and hay grasses and legumes. With good
management, tall fescue, bermudagrass, white clover, an-
nual lespedeza, and sericea lespedeza grow moderately
well. Alfalfa can be grown, but good stands are somewhat
difficult to establish and maintain.

Water management practices are very important on
these soils. Diversions, stripcropping, and contour culti-
vation should be used for cultivated crops. Small grain
or some other winter annual should follow any row crop
grown on these soils in order to provide ground cover
until perennial plants are reestablished.

These soils should not be cultivated more than 1 year
out of 4 to 6, if they are cultivated at all. Tillage opera-
tions should be performed within a narrow range of mois-
ture conditions. Plowing under cover crops and returning
crop residue to the soil help to maintain soil tilth. The
results of soil analyses should always be used to deter-
mine lime and fertilizer needs.

CAPABILITY UNIT IVw-1

Guthrie silt loam is the only soil in this unit. It is on
uplands and in depressions. It has a fragipan at a depth
of about 30 inches. The fragipan limits growth of roots
and the movement of air and water. Runoff is slow, and
in many places ponding is common. The soil is generally
saturated in winter and spring and is extremely dry dur-
ing prolonged dry periods in summer and fall. Fertility is
low. Response to lime and fertilizer is generally good.

In most areas this soil is poorly suited to row crops.
If adequately drained, it is suited to soybeans or other
summer annuals that can be planted late in spring and
harvested early in fall. In places waterlogging delays or
prevents harvesting and the use of heavy machinery.

This soil is well snited to water-tolerant permanent
pasture. It is suited to tall fescue, reed canarygrass, white
clover, and annual lespedeza. Tt is easily worked when it
contains the proper amount of moisture. It is not subject
to erosion. Where suitable outlets are available, open
ditches can remove excess water on the surface. Wooded
areas should remain in trees unless needed for other
purposes.

CAPABILITY UNIT Vle-1

This unit consists of deep, well-drained, moderately
steep and steep soils on uplands. Permeability is mainly
moderate, and available water capacity is medium to high.
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Because slopes are strong and erosion is a hazard, these
soils are poorly suited to crops that require tillage, but
they are suited to permanent pasture and hay. Orchard-
grass, tall fescue, common bermudagrass, white clover,
red clover, and annual lespedeza are among the commonly
grown grasses and legumes.

Controlling runoff to reduce erosion is the main con-
cern of management. Well-fertilized grasses and legumes
provide hay and pasture and, unless they are overgrazed
or mowed too closely, they reduce runoff and erosion. A
grass-legume mixture is more effective than a legume
alone. The soils can be grazed in winter becanse they are
not wet or soft. These soils should be plowed only to re-
seed pasture or hay. Establishing or renovating pasture or
hay in alternate contour strips reduces erosion. Brush and
weed control is especially important in pasture manage-
ment because many areas revert easily to locust and other
woody plants.

CAPABILITY UNIT Vle-2

This unit consists of sloping to steep soils that have a
dense clayey subsoil. They are moderately deep over bed-
rock. The plow layer is thin and contains some subsoil
material. There are a few outcrops of limestone in some
of the areas. Slopes range from 5 to 25 percent.

These soils are highly susceptible to erosion. They are
poorly suited to crops that require tillage. Runoff is me-
dium or rapid because of the slope and the moderately
slow permeability in the clayey subsoil. Selected crops
can be grown occasionally in some areas, but special prac-
tices and very careful management are needed to control
erosion.

Generally, good seedbeds are difficult to prepare and
good stands are difficult to establish and maintain, parti-
cularly in the more eroded areas. In places limestone out-
crops on the surface make seedbeds difficult to prepare.
Establishing or renovating pasture or hay in alternate
contour strips helps to control erosion.

CAPABILITY UNIT VIe-3

This unit consists of well-drained to excessively drained,
droughty, shaly soils. Slopes range from 5 to 35 percent.
Available water capacity is low, and productivity is low.

These soils are poorly suited to tilled crops, even in
the less sloping areas. The use of these soils is limited to
perennial grasses and legumes for pasture and for hay in
some selected areas. In other areas native plants should
be allowed to regenerate and native pasture management
practices should be applied.

If they are adequately fertilized and otherwise well
managed, the soils in some selected areas are moderately
well suited to tall fescue, weeping lovegrass, common
bermudagrass, sericea lespedeza, and annual lespedeza
for forage in spring and early in summer. Droughtiness
reduces growth of forage to a small amount for the rest
of the year.

Diversions and grasscd waterways are needed in places
to control runoff. Pasture on the steeper, longer slopes
should be established or reestablished in alternate contour
strips, and this should take 2 years.

CAPABILITY UNIT Vls-1
This unit consists of only Talbott-Rock outcrop com-
plex, 5 to 20 percent slopes. It consists of small areas of
a fine-textured soil among outcrops of limestone bedrock.

The outcrops extend from a few inches to 2 or 3 feet above
the land surface.

The outcrops of rock limit mowing and pasture main-
tenance. Hand tools commonly must be used. Generally,
there are too many outcrops for this land to be used
for cultivation.

Suitable plants for pasture are tall fescue, common
bermudagrass, bluegrass, white clover, and annual lespe-
deza. In places it is more profitable to manage existing
native plants than it is to prepare seedbeds and establish
stands. of pasture. Carefully controlled grazing is a very
important management practice.

CAPABILITY UNIT Vile-1

This unit consists of steep and very steep soils. Slopes
range from 25 to 60 percent. Available water capacity is
low to medium. There are common to many fragments of
shale, chert, or sandstone throughout the profile.

These soils are better suited to trees than to field crops
or pasturc plants. Some tracts are used for pasture be-
cause there are few better sites on some farms. Some of
the less steep and less eroded areas produce some forage
from plants such as common bermudagrass, tall fescue,
bluegrass, and annual lespedeza. Information about the
use of these soils for trees can be found in the section
“Woodland.”

CAPABILITY UNIT VIls-1

This unit consists of steep soils on hillsides. Many out-
crops of bedrock or large amounts of loose stones are on
the surface and in the profile. All soils in this unit are too
steep and too rocky or stony to cultivate.

These soils are mostly in trees. Cleared areas should be
reforested. Information about use of these soils for trees
can be found in the section “Woodland.”

Estimated yields

Table 4 lists estimated yields of the principal crops
grown in Hawkins and Hancock Counties. Yields are
given under two levels of management. The yields in
columns A are expected under common or prevailing
management; those in colums B are expected under the
improved management defined below. Under prevailing
management, yields are generally 30 to 40 percent lower
than those obtained under improved management. Esti-
mates are not listed if the soil is generally not planted
to the crop or is not suited to it.

The estimates in columns B arec based on yield data
obtained through long-term experiments; on records of
crop yields on farms that are cooperating in a study of
soil productivity and management: and on information
obtained from agronomists and soil scientists who have
had experience with the crops and soils in the survey area.

Data for yields obtained from experimental plots were
adjusted to reflect the combined effect of slope, weather,
and level of management. If such data were not available,
estimates were made from data for similar soils. The esti-
mates are averages of long-term annnal yields obtained
from nonirrigated soils. The overflow hazard of soils on
bottom land was not considered, because the effects of
flooding vary from place to place.

The management needed to obtain yields similar to
those listed in columns B, table 4, includes the following
practices:
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TaBLE 4.—E'stimated average yields per acre of principal crops under two levels of management

[Yields in columns A are those obtained under common management; those in columns B are to be expected under a high level of management,
Absence of yield data indicates crop is not suited to the soil or is not commonly grown on it]

Corn | Burley tobacco| Wheat Alfalfa | Lespedeza | Pasture
Soil
Al B A B A B| A B A B A B
Cow- | Cow-
acre- acre-
Bu Bu Lb Lb Bu | Bu | Tons | Tons | Tons | Tons | days' days!
Allen loam, 5 to 12 percent slopes.._ .. ... _________ 50| 801,800 2,300 |28 (45| 2.0 (3.2 1.0{1.6! 110 185
Allen loam, 12 to 20 percent slopes_._____ .. _______._____________ 48 | 751,750 | 2,050 [ 28 | 40 | 2.0 | 3.0 911.4]110]| 175
Allen loam, 20 to 35 percent slopes__________._______________.._. SRR (RN ORI P R PO (RS P .711.2]100 | 160
Altavista silt loam_ ... ___________ . _______. 60| 90 (1,600 | 1,800 | 26 42| 1.8(2.4|1.0| 1.6 115 | 185
Bland-Rock outcrop complex, 20 to 40 percent slopes______._______ SN DU O B, SR DR RN N IS S 45 | 80
Bouldin cobbly loam, 20 to 60 percent slopes_ .. ... _____________ SRR RN PRI PRI R (VT SEUTRUIUN JRUICION IV DR
Calvin silt loam, 15 to 35 percent slopes_ .. _____________________ RN SR PRI P, RIS SR IR FRIN RN 60 | 100
Calvin silt loam, 35 to 60 percent glopes_ _ . _____________________ JRRR PRSI IS SRR P SO SRR PRI MR PN I
Calvin-Wallen complex, 25 to 60 percent slopes_. ... __________.__. S IR (ORI SRR RSN ROV IR VISP NP DR R
Claiborne silt loam, 5 to 12 percent slopes..___.________.__________ 55| 851 1,600 2,200 | 28 | 45| 2.2 (3.4 1.1 1.7 130 | 200
Claiborne silt loam, 12 to 25 percent slopes_._.___________________ 50| 751 1,600 2,100 |25]42|2.1(3.1|1.0|1.5/| 125 ]| 180
Claiborne silt loam, 25 to 40 percent slopes___._________._________ JRPSPIUN JEPIPN P P VPR SRR SRS PRURPIN PO B 110 | 160
Claiborne soils, 15 to 35 percent slopes, severely eroded____._______ SRR PRSP PR IR RN FRUNS SRR IRNUPI FSNSIN R 80 | 130
Clarksville cherty silt loam, 5 to 20 percent slopes_ __ _____.___.____. S S O . (RSN SRR SR SRR IR BRI 40| 70
Clarksville cherty silt loam, 20 to 40 percent slopes. . ___._________ SN RO I S DR SOV SN IR I, 40| 65
Cloudland loam, 2 to 5 percent slopes. . ... ___________________._ 50| 751,700 { 1,900 | 28 | 42 | 1.8 | 2.2 .9 1.41120 | 185
Cloudland loam, 5 to 12 percent slopes_ _ ________________________ 48 | 70| 1,700 { 1,900 | 28 | 42 | 1.8 | 2.2 91 1.3 120 175
Cynthiana flaggy silty clay loam, 5 to 20 percent slopes____________ S O R RS SN RSN IR IR B 55 | 80
Cynthiana flaggy silty clay loam, 20 to 50 percent slopes_..____.___ FSRN (R RN N SRR PR PR IR SR S 50 | 70
Dandridge shaly silty clay loam, 5 to 20 percent slopes________.____ SRR IR RN SR SRR FUOR SRR PRSP S 85 | 125
Dandridge shaly silty clay loam, 20 to 35 percent slopes_ __________ S DN R B SRR SN PR I M I 80 | 120
Dandridge shaly silty clay loam, 35 to 60 percent slopes___________ SN O (N JEURN SR VR MU SR IR IR
Decatur silt loam, 5 to 12 percent slopes________________________._ 56 70| 1,550 | 1,750 | 30 | 45 | 2.2 | 3.4 .71 1.3 ) 120 | 190
Decatur silt loam, 12 to 20 percent slopes.. ... __________________ 45 651 1,500 | 1,650 | 28 | 43 | 2.0 | 3.2 7 11.2 (110 180
Dewey silt loam, 5 to 12 percent slopes________.________________. 50| 70| 1,550 | 1,750 | 28 | 45 | 2.2 | 3.4 .711.3] 115 180
Dewey &ilt loam, 12 to 20 percent slopes. .. ______._______________ 45| 60| 1,500 { 1,650 | 26 | 43 | 2.0 | 3.2 71 1.2 1110 | 170
Dunmore silt loam, 5 to 12 percent slopes._...___________________ 45| 651,600 | 1,750 | 28 | 45| 2.5 | 3.6 711,31 1151 180
Dunmore silt loam, 12 to 20 percent slopes__...__________________ 45| 60| 1,500 | 1,700 | 25 | 43 | 2.4 | 3.3 7 11.2 (110 | 165
Dunmore silt loam, 20 to 35 percent slopes.______________________ SN (SR (HUUII S SR VRN AP (RN SEPIIN R 100 | 160
Dunmore silty clay loam, 12 to 25 percent slopes...__.____________ RN OO R B 22132 (1.6 2.6 .5 .7 90| 135
Dunning silty elay loam_ __ __________ . __________ 45 | 60 | __|o.o.__- RO PR AR R 1.0 1.5 | 140 | 200
Ealy loam _ _ _ .. 55 90 | 1,600 | 1,800 | 24 | 38 (1.8 | 2.6 | 1.1 | 1.8 | 135 | 210
Emory silt loam_ . ._.._. 751115} 1,700 1 2,200 | 25 | 45 | 2.1 | 3.3 | 1.4 | 2.0 | 145 | 210
Etowah silt loam, 2 to 5 percentslopes_ ... ____.______________._._ 60| 951,800 2,300 |34 |48 |2.2|3.4|1.111.8]| 140 | 220
Etowah silt loam, 5 to 12 percent slopes_ ________.__._____________ 55 | 851,800 (2,200 |34 452.2|3.3|1.0]|1.7] 140 { 210
Etowah silt loam, 12 to 25 percent slopes_ _______________________ 45| 751 1,750 | 2,000 | 28 | 38 | 2.0 | 3.0 .9 ] 1.5 135 | 200
Fullerton cherty silt loam, 5 to 12 percent slopes......_.._.________ 40| 621,500 ! 1,750 | 30 | 42 [____. 2.5 [.__.. 1.2 | 110 | 180
Fullerton cherty silt loam, 12 to 20 percent slopes.._..._.________. 40| 58 | 1,450 | 1,650 | 27 | 38 |___.. 2.4 ... 1.1] 90| 165
Fullerton cherty silt loam, 20 to 35 percent slopes......_.__________ SR U DN F . RN DU PO VO RSP S, 85 | 150
Gilpin silt loam, 25 to 50 percent slopes._._._____.....____.______ U RPN ORI R RN IO (SO DU I I N,
Greendale silt loam _ _ . _ .. ____ 65 | 105 | 1,900 | 2,300 | 25 | 45| 2.0 | 3.2 | 1.4 | 2.0 | 150 | 220
Guthriesilt loam_ . ... . ____... 351 56 |ooooo|ooao--- SRR PRV R P, 811.4| 95| 160
Hamblen silt loam_ . _ __________________ ... 60 | 90 |- .____j._____. 22 13411.712.4]1.3|2.0]| 145|220
Hartsells loam, 3 to 12 percent slopes_ ... ___________________ 40| 70 1,600 | 2,000 | 25 | 38 | 1.5 | 2.2 .71 1.4 100 ; 160
Hartsells loam, 12 to 20 percent slopes.._.______ . _____________.__ S IR (EUPURION MRS 24 134 (1.3|12.0| .6|1.2| 90| 150
Hayter loam, 3 to 12 percent slopes_ ___________ . __________.____ 60 94} 1,700 12,200 |1 30|45|2.0(3.2|1.0]1.7]130] 210
Hayter loam, 12 to 20 percent slopes_ ____________..___________... 60| 8 | 1,700 ; 2,000 | 28 { 42 | 2.0 | 3.0 .9 1.5]125| 190
Hayter loam, 20 to 35 percent slopes. . ____..__ . _______._________ SRR (RO (ORI NI SRR (SR SRS PRV S I 125 | 185
Hayter cobbly loam, 10 to 20 percent slopes____ .. ________._.__.___. 50{ 701,650 | 1,800 | 26 | 40 | 2.0 | 3.0 711.3|120 | 180
Hayter cobbly loam, 20 to 35 percent slopes i
Hayter cobbly loam, 35 to 55 percent slopes
Holston loam, 2 to 5 percent slopes_ . .. __________._._______.
Holston loam, 5 to 12 percent slopes______ ... ______________.__.
Holston loam, 12 to 20 percent slopes__________ . _____________._
Holston-Urban land complex.
Too variable to rate.

Jefferson loam, 5 to 12 percent slopes. .. _________.__._._______ 50| 821,800 2,150 | 28 |4812.0}2.9| .7|1.3]| 110 | 190
Jefferson loam, 12 to 20 percent slopes______________________._____ 45| 70| 1,750 | 1,900 | 25 | 43 | 1.9 | 2.7 .6 (1.1 100 | 180
Jefferson cobbly loam, 5 to 12 percent slopes. _ ... _.._._____..__._ 45| 70 11,700 | 1,900 | 27 | 43 | 1.8 | 2.4 | .6 | 1.1 | 90| 165
Jefferson cobbly loam, 12 to 20 percent slopes. . ... _._____________ 40 ¢ 65| 1,650 | 1,800 25|38 | 1.7 2.1 .611.0] 90| 160
Jefferson cobbly loam, 20 to 35 percent slopes. .. ... _._________. U IR I I SRR U ) ) RSV FEUOD ST BRI
Leadvale silt loam, 2 to 5 percent slopes_ . _ ... ... ... ..___ 55| 751,700 | 1,900 | 28 | 42 | 1.6 | 2.4 811.4| 115 | 180
Leadvale silt loam, 5 to 12 percent slopes_ ___________.___._______ 55| 70 (1,700 [ 1,900 | 26 | 42 | 1.6 | 2.4 8 (1.3 110 165
Leesburg gravelly loam, 10 to 20 percent slopes__________._.______ 45| 60| 1,600 1,700 | 26 | 38| 1.4} 2.0 711} 95| 150
Lehew channery loam, 25 to 60 percent slopes._______________.___ SR R RO R R S R Ry U P (RO IS P
Lindside silt loam___ . . ______. 65 | 105 |- o |ooo-__- 24 138 1.72.4|1.3]2.0 150 220
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TaBLE 4.—E'stimated average yields per acre of principal crops wunder two levels of management—Continued

Corn | Burley tobacco| Wheat Alfalfa | Lespedeza| Pasture
Soil
Al B A B A| B} A B A B A B
Cow- | Cou-
acre- acre-
Bu Bu Lb Lb Bu | Bu | Tons | Tons | Tons | Tons | days' | days!
Litz shaly silt loam, 8 to 20 percent slopes_ ________________._____ [ 1,400 | 1,600 1 18 | 32 | 1.011.80.5]0.8| 75| 125
Litz shaly silt loam, 20 to 35 percent slopes_ _____________________ SRRV PRSP ARSI PR SRR PRR PRI PRI MU P 70 | 120
Litz shaly silt loam, 20 to 35 percent slopes, severely eroded________ RN N PR (ST RIS S IO SRR (PP PPN PR I
Litz shaly silt loam, 35 to 60 percent slopes. ... ______________.___ SRR IR NP RN IS IR SRR PP I 60 | 105
Melvin silt loam__ ... 501 65 | o|eoeooo- RN NS R, I 1.1 1.7 | 105 | 170
Minvale silt loam, 2 to 5 percent slopes______ . _____________..__... 55| 80 | 1,800 | 2,200 ; 30 | 45 | 2.0 | 3.2 .81 1.4 130 | 200
Minvale silt loam, 5 to 12 pereent slopes.________._______________ 52| 75| 1,800 | 2,100 | 30 | 45 | 2.0 | 3.1 .8 1.3 | 130} 190
Minvale silt loam, 12 to 20 percent slopes_____ . __________________ 50| 70| 1,700 { 1,900 | 28 | 42 | 2.0 | 3.0 71 1.2 120 ) 180
Montevallo shaly silt loam, 8 to 25 percent slopes.________________ SRS PRPSPRN PRV BT RNV JUPUU FEVRPROUY PROU PR B, 55 | 90
Montevallo shaly silt loam, 25 to 50 percent slopes____._______..__ SR U S (o, RO ISR RO FRRRP (P, P 40 | 70
Montevallo-Talbott complex, 20 to 45 percent slopes_..__._______._ S PR I 22102 70 (R [N RO IRURIOR FRURUO [SPUPR PPV U
Needmore silt loam, 2 to 5 percent slopes_______________.________ 40 | 55| 1,600 | 1,750 | 28 | 45 | 1.9 | 2.8 .81 1.3 | 110} 160
Needmore silt loam, 5 to 12 percent slopes_ - __ .. ____.__.. 40| 48| 1,550 | 1,650 | 28 | 43 | 1.9 | 2.7 .81 1.1 110 | 155
Nella cobbly loam, 5 to 12 percent slopes. __ . _____.___________._ 50| 60| 1,600 | 1,900 | 28 { 38 | 1.8 | 2.8 91 1.4 951165
Nella cobbly loam, 12 to 20 percent slopes__________ e SRR U T (S 24 | 35 Joo__ |- .81 1.2 90| 150
Nella cobbly loam, 20 to 45 percent slopes_ - __.__.____________. RN SO S (N JRUSUOR RO RO PRSI PPN [ 80 | 140
Rock outcrop-Talbott complex, 10 to 40 percent slopes____________ JRIN PR S (PR S NS RS IR FVEPUN P 35 | 45
Sensabaugh gravelly loam____________________ .. 60 751,900 | 2,200 | 32 |45 |2.2|3.2]1.1]|1.5/| 150 210
Sequatchie loam_ ___ ... 60| 110 | 1,850 { 2,300 | 30 { 48 | 2.0 | 2.5 | 1.1 | 1.8 | 135 | 225
Sequoia silt loam, 3 to 12 percent slopes, eroded_ _________________ 40 | 521,550 | 1,700 | 26 | 40 | 1.8 | 2.8 71 1.21 95 150
Sequoia silt loam, 12 to 20 percent slopes, eroded - _____________._. 35| 451,400 | 1,600 | 22 | 38| 1.7 | 2.6 .511.0| 85| 135
Sewanee loam _ _ .. ... 50 | 75 | |aao_o.- 20 | 30 |- _|-.-- 1.1 1 1.7 | 125 | 200
Shouns silt loam, 3 to 12 percent slopes_.________________________. 54| 851,800 2,300 |30 |45|2.0|3.3|1.0]1.7] 140 210
Shouns silt loam, 12 to 25 percent slopes________________________. 48 | 70| 1,800 | 2,100 { 26 | 38 | 2.0 { 3.0 9| 1.5 | 135 | 200
Staser silt loam_ _ _ o ia._ 75| 115 {1,900 | 2,200 | 35 | 48 { 2.0 3.3 | 1.3 | 2.0 | 165 | 230
Statler silt loam _ - .. 75| 110 | 1,900 | 2,300 | 35 | 48 | 2.0 | 3.5 1 1.3 | 2.0 | 160 | 210
Sullivan loam _ . i als 75 {110 | 1,900 | 2,200 | 35 | 48 | 2.0 | 3.3 | 1.3 | 2.0 | 160 | 230
Taft silt loam _ _ _ . aa-- 40 | 60 | |ooo___ 20 {1 36 |o.___|----- .71 1.31100 | 170
Talbott silt loam, 5 to 12 percent slopes, eroded. . ________.________ 32| 451 1,350 | 1,500 { 26 | 42 | 1.7 | 2.6 .611.0| 90| 135
Talbott silt loam, 12 to 25 percent slopes, eroded_____.__________. RPN PRV AU PR e]----1 1.6 2.4 .5 .9 80 | 125
Talbott silty clay, 12 to 25 percent slopes, severely eroded_ ________ JRRPRO PRUIPVIPN PROUPIOUPI PR SRR RN R IR FORE PRI 50 | 100
Talbott-Rock outcrop complex, 5 to 20 percent slopes_ - ___________ RO RPN PRPPIPRPI PR SO RN RN PRI ORI IR 40 | 80
Talbott-Rock outecrop complex, 20 to 50 percent slopes. _____..___. SR SRS IR (P RN N IR FRURPIN PR 35| 70
Wallen gravelly loam, 25 to 60 percent slopes___ _________._______ SRR FERRI PR PR JEURUSI PEURUR FEURPUR IR BN NN PRSI S
Wallen-Rock outcrop complex, 25 to 60 percent slopes__________... JRON DRI IR SRS NN R IRURRPUNS (SRS SRR B
Whitesburg silt loam . - . ___ .. 50 | 70 |aoeoojeaoo__- 25 | 32 j__joo--- 1.4 | 2.0 145 | 225
Whitwell loam.___ - 50 | 85| 1,400 | 1,600 { 25 |38 | 1.5 (2.0} 1.1 | 1.8 135 | 210

{ Number of days in one year that 1 acre will provide grazing for one cow, one steer, one horse, five swine, or seven sheep without injury to
the pasture.

1. Applying fertilizer according to the needs in-
dicated by soil tests and by past cropping and
fertilization practices. This refers especially to
need for phosphorus, potassium, calcium, and
minor elements.

The rates of planting and fertilization needed to obtain
yields equal to the estimates in columns B, table 4, are
shown, by crop, in the following paragraphs.

Corn.—Soils that have an estimated yield of 85 bushels
or more per acre require 100 to 125 pounds of nitrogen

2. Selecting high-yielding varieties of crops suited and 12,000 to 16,000 plants per acre. Soils that have an
to the so1l. estimated yield of 60 to 85 bushels per acre generally re-
3. Preparing an adequate seedbed. quire 75 to 100 pounds of nitrogen and 8,000 to 12,000
4. Planting or seeding by suitable methods at an plants per acre. Soils that have an estimated yield of 40
appropriate rate and at the right time. to 60 bushels per acre generally require 50 to 70 pounds
5. Inoculating legumes. of nitrogen and about 8,000 plants. An estimated yield
6. Using shallow cultivation for row crops. of less than 40 bushels per acre indicates that the soil
7. Controlling weeds, insects, and diseases. should be used for some other crop.
8. TUsing the cropping systems suggested in the sec- Nitrogen can be supplied by commercial fertilizer,
tion on management by capability units. barnyard manure, residue from legumes, or any combina-
9. Conserving soil and water by establishing water- tion of these. The rates of fertilization and planting of

ways, cultivating on the contour, terracing, con-
tour striperopping, or using minimum tillage.
10. Regulating grazing.

corn grown for silage are the same as those of corn grown
for grain. To determine the approximate yield of corn
silage, in tons, divide the number of bushels of corn by 5.
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Burley tobacco.—The requirement for yields listed in
columns B of table 4 is 100 to 130 pounds of nitrogen at,
or shortly before, planting time and 8,500 to 10,000 plants
per acre.

Nitrogen can be supplied by commercial fertilizer or by
a combination of commercial fertilizer and barnyard
manure.

Wheat.—Apply 30 pounds of nitrogen per acre in fall
at seeding time. Apply phosphate and potash in amounts
indicated by soil tests.

Alfalfa—Apply 20 pounds of borax per acre when al-
falfa is seeded and 20 pounds annually thereafter. After
the first year, apply annually the amounts of phosphate
and potash indicated by soil tests. If the soils are not
tested, apply 30 pounds of phosphate and at least 120
pounds of potash per acre.

Control grazing, control insects, and do not cut hay be-
tween September 10 and the date of the first killing frost.
The yields listed for alfalfa in table 4 do not apply to
soils that are ponded or flooded.

Lespedeza—Seed Kobe lespedeza alone in spring on a

repared seedbed or allow it to volunteer. Add fertilizer
n amounts determined by soil tests.

Annnal yields of lespedeza overseeded on a small grain
harvested for grain are about 50 to 60 percent less than
yields of lespedeza seeded alone. Overseeding generally
results in nearly complete failure of the lespedeza crop
once every 2 years. If the small grain is harvested for
hay, yields of lespedeza are generally about 80 percent of
those obtained when lespedeza is seeded alone.

Pasture.—Apply fertilizer at seeding time in amounts
determined by soil tests. If the clover in a mixture is
sparse, topdress with 30 pounds of nitrogen per acre late
in Februrary each year.

Pasture plants suited to the soils of Hawkins and Han-
cock Counties are too numerous to list in table 4. Yields
of tall fescue and white clover, both of which are water
tolerant, are estimated for the poorly drained soils. Yields
of the common pasture plants are estimated for the rest
of the soils. Common mixtures for improved pasture are
orchardgrass and white clover or tall fescue and white
clover. For information about the suitability of specified
pasture plants for specified soils, see the sections “Descrip-
tions of the Soils” and “Management by Capability Units.”

Woodland *

Originally, all of the acreage of Hawkins and Hancock
Countles was wooded. In 1971, trees covered 53 percent
of HMawkins County and about 58 percent of Hancock
County (8). Since 1961, there has been a 9,000-acre in-
crease in forest land in Hawkins County and a 2,000-acre
decrease in forest land in Hancock County. More than 80
percent of the woodland in the survey area is owned by
farmers, 19 percent hy miscellaneous private owners, and
less than 1 percent by government or industry.

Good stands of commercial trees can be produced in
these counties. Forests of pine and cedar occur most com-
monly in abandoned fields, and broadleaf trees generally
predominate in areas that have never been cleared for
farming. The composition of the forest cover of the sur-

‘*By C. M. HENNENGER, woodland conservationist, Soil Conserva-
tion Service.

vey area is 15 percent pine, 4 percent cedar, and 81 per-
cent oak and hickory.

The forests of Hawkins County have had organized fire
protection since 1949, but organized fire control was only
begun in Hancock County in 1964.

The value of the wood products is substantial, although
it is far below its potential.

There are markets for all types of forest products within
50 miles of these two counties. In addition to their com-
mercial value, the forests provide wildlife habitat, recrea-
tion, natural beauty, and conservation of soil and water.

W oodland suitability groups

The soils of Hawkins and Hancock Counties have been
assigned to 18 woodland suitability groups. Groupings are
based on the potential of the soils for production of wood
crops and on soil characteristics that affect management.
The soils in each group have about the same suitability
for trees, are about the same in productivity, and have
limitations that require similar management.

Each woodland suitability group is identified by a
three-part symbol, such as 207, 2w8, or 3¢2. The first num-
ber in the group symbol indicates the relative potential
productivity of the soils in the group for wood crops. It
expresses the site quality, which is based on the site index
of one or more important forest types or species. The
numeral 1 indicates that potential productivity is very
high, 2 indicates high, 3 indicates moderately high, 4 in-
dicates moderate, and 5 indicates low. Only numerals 2,
3,4, and 5 are used in this survey.

The second part of the symbol indicates an important
soil property that imposes a hazard or limitation. The
letter = indicates stoniness or rockiness; w indicates ex-
cessive wetness; d indicates restricted rooting depth be-
cause soils are shallow; ¢ indicates that the main limita-
tion is the amount of clayey material in the soil profile; f
indicates that large amounts of coarse fragments in the
soil profile adversely affect woodland management; » in-
dicates that the slope i1s the main limitation; and o indi-
cates no significant limitation.

The third part of the symbol indicates the degree of
hazard or limitation and the general suitability of the
soils for certain kinds of trees. The numeral 1 indicates
that the soils have no significant limitation and are best
suited to needleleaf trees (pine or redcedar); 2 indicates
the soils have a moderate limitation and are best suited
to needleleaf trees: 3 indicates the soils have a severe
limitation and are best suited to needleleaf trees; 4 indi-
cates the soils have no significant limitations and are best
suited to broadleaf trees: 5 indicates the soils have mod-
erate limitation and are best suited to broadleaf trees; 6
indicates the soils have a severe limitation and are best
suited to broadleaf trees; 7 indicates no significant limita-
tion and suitability for both needleleaf and broadleaf
trees; 8 indicates a moderate limitation and suitability for
both needleleaf and broadleaf trees; 9 indicates severe
limitation and suitability for both needleleaf and broad-
leaf trees. The number 0 indicates that the soils are not
suitable for the production of commercial wood crops.
Only numerals 1, 2, 3, 7, 8, and 9 are used in this survey.

Table 5 shows the woodland suitability groups, site in-
dex of important trees, and preferred species. Each map-
ping unit shown on the soil map is assigned to a woodland
suitability group, which is indicated in the “Guide to
Mapping Units” at the back of this survey.
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Woodland suitability groups

Potential soil productivity

Preferred species

Site In existing .
Important trees index stands For planting

Group 207: Deep, well-drained, level to mod- | Yellow-poplar ..______ 96-105 Yellow-poplar, red Yellow-poplar,
erately steep soils; high available water ca- | Upland oaks —.___.___ 76-85 oak, white oak, black walnut,
pacity; high potential productivity; no serious | Loblolly pine .._._____ 86-95 white pine, white loblolly pine,
limitations. White pine __________ 86-95 ash, black cherry, white pine.

black walnut, sugar
maple.

Group 2r8: Deep, well-drained, steep soils; high | Yellow-poplar _______._ 96-105 Yellow-poplar, red Yellow-poplar,
available water capacity ; high potential produc- | Upland oaks ____._____ 76-85 oak, white oak, black walnut,
tivity ; moderate erosion hazard and moderate | Shortleaf pine __._____ 86-95 white pine, white white pine.
equipment limitations because of steep slope. White pine ... 86-95 ash, black cherry,

black walnut, sugar
maple.

Group 2w8: Deep, moderately well-drained, level | Yellow-poplar ___..___ 96-105 Yellow-poplar, red Yellow-poplar,
soils; high available water capacity; high po- | Upland oaks .__._____ 76-85 oak, white oak, loblolly pine,
tential productivity ; moderate equipment limi- | Loblolly pine ________ 86-95 white pine, loblolly white pine.
tations because of wetness. White pine _.________ 86-95 pine, shortleaf pine,

black walnut, white
ash.

Group 2w9: Level, poorly drained soils; high | Yellow-poplar .______. 96-105 Loblolly pine, Loblolly pine,
available water capacity ; high potential produc- | Upland oaks —_.______ 76-85 sweetgum, red oak, sweetgum.
tivity ; severe equipment limitations and seed- | Loblolly pine ________ 86-95 white oak,
ling mortality because of wetness. Bottom land oaks ____ 86-95 sycamore, red

Sweetgum .__________ 86-95 maple.

Group 307: Deep, well-drained and moderately | Yellow-poplar -_______ 86-95 Yellow-poplar, red Yellow-poplar, black
well drained, gently sloping to moderately steep | Upland oaks _________ 66-75 oalk, white oak, walnut, shortleaf
soils; medium to high available water capacity; | Shortleaf pine _______ 66-75 white pine, loblolly pine, white pine,
moderately high productivity; no serious limi- | Virginia pine ________ 66-75 pine, shortleaf pine, loblolly pine,
tations. Redcedar . ———___ 46-55 Virginia pine, Virginia pine.

Loblolly pine _.______ 76-85 black walnut.
White pine —_________ 76-85

Group 3r8: Mainly deep, well-drained, steep | Yellow-poplar ___.____ 86-95 Yellow-poplar, red Yellow-poplar, black
soils ; medium to high available water capacity; | Upland oaks _________ 66-75 oak, white oak. walnut, shortleaf
moderately high potential productivity; mod- | Shortleaf pine _______ 66-75 white pine, loblolly pine, white pine,
erate erosion hazard and equipment limitations | Virginia pine —_______ 66-75 pine, shortleaf pine, loblolly pine,
because of slope. Redcedar ____________ 46-55 Virginia pine, Virginia pine.

White pine _________. 76-85 black walnut.
Loblolly pine ___.____ 76-85

Group 3f8: Deep and moderately deep, mostly | Loblolly pine ________ 76-85 Yellow-poplar, Loblolly pine,
well-drained, steep soils; low available water | Upland oaks _._______ 66-75 shortleaf pine, shortleaf pine,
capacity ; moderately high productivity ; moder- | Shortleaf pine __..___ 66-75 Virginia pine, white Yirginia pine,
ate erosion hazard, equipment limitations, and | Virginia pine ___._____ 66-75 pine, red oak, white white pine.
seedling mortality because of coarse fragments | White pine __________ 76-85 oak.
and slope.

Group 3¢2: Moderately deep, well-drained, gently | Upland oaks _________ 66-75 Shortleaf pine, Loblolly pine,
sloping to moderately steep soils; medium avail- | Toblolly pine __._._____ T6-85 Virginia pine, Virginia pine,
able water capacity; moderately high produc- | Shortleaf pine _______ 66-75 loblolly pine, shortleaf pine,
tivity ; slight to moderate equipment limitations | Virginia pine ________ 66-75 redcedar, red oak. redcedar.
and seedling mortality Dbecause of high clay | Redcedar ____________ 46-55
content.

Group 3w8: Level, somewhat poorly drained soils | Sweetgum ___________ T6-85 Yellow-poplar, Loblolly pine.
that have a fragipan; medium available water | Upland oaks —________ 66-75 sweetgum, white
capacity ; moderately high productivity ; moder- | Loblolly pine _______. 76-85 oak, red oak,
ate equipment limitations and seedling mortal- | Yellow-poplar ________ 86-95 loblolly pine, white
ity because of wetness. pine, red maple.

Group 3x8: Deep, well-drained, sloping to steep, | Yellow-poplar ..______ 86-95 Yellow-poplar, Yellow-poplar,
cobbly soils; medium available water capacity; | Shortleaf pine _______ 66-75 shortleaf pine, black walnut,
moderately high potential productivity ; moder- | Upland oaks ______.___ 66-75 Virginia pine, white loblolly pine,
ate equipment limitations because of small | Virginia pine ________ 66-75 pine, black walnut, white pine.
stones. Redcedar —___________ 46-55 red oak, white oak,

sugar maple, black
cherry.
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Potential soil productivity Preferred species
Woodland suitability groups Site In existing
i .
Important trees index stands For planting

Group 3x29: Deep, well-drained, steep, cobbly | Yellow-poplar ________ 86-95 Yellow-poplar, Too stony to plant.
soils; low or medium available water capacity; | White pine ___.____.. T6-85 shortleaf pine, Manage by
moderately high productivity ; moderate to se- | Upland oaks ___.__.__ 66-75 Virginia pine, white natural
vere erosion hazard and equipment limitations | Shortleaf pine _____.._ 66-75 pine, black walnut, regeneration.
because of slope and small stones. red oak, white oak,

sugar maple, black
cherry.

Group 4ol: Moderately deep, well-drained, slop- | Shortleaf pine —______ 56-65 Shortleaf pine, Loblolly pine,
ing soils; medium available water capacity; | Virginia pine _...___. 66-75 Virginia pine, shortleaf pine,
moderate potential productivity; no serious | Loblolly pine _______. 66-75 loblolly pine, white Virginia pine,
limitations. White pine ._________ 66-75 pine. white pine.

Group 4f3: Deep and moderately deep, mainly | Upland oaks _________ 56-65 Virginia pine, Shortleaf pine,
well drained, sloping to very steep soils; me- | Shortleaf pine _______ 56-65 redcedar, red oak, Virginia pine,
dium to low available water capacity ; moderate | Virginia pine ________ 56-65 shortleaf pine, white pine,
productivity ; moderate to severe erosion hazard, | White pine __________ 66-75 white oak. lIoblolly pine.
equipment limitations and seedling mortality | Toblolly pine _.______ 66-75
because of coarse fragments and strong slope.

Group 4c2: Moderately deep, moderately well- | Shortleaf pine _______ 56-65 Loblolly pine, Redcedar,
drained, sloping soils; low available water ca- | Loblolly pine ________ 60-70 shortleaf pine, loblolly pine,
pacity ; moderate potential productivity ; moder- | Redcedar _.__________ 40-50 Virginia pine, Virginia pine.
ate equipment limitations and seedling mortal- | Virginia pine ________ 56-65 redcedar.
ity because of high clay content.

Group 4c3e: Moderately deep and deep, well- | Loblolly pine ________ 66-75 Virginia pine, loblolly | Loblolly pine,
drained, steep and moderately steep soils; me- | Virginia pine ________ 56-65 pine, redcedar, redcedar,
dium to low available water capacity ; moderate | White pine ..____.____ 66-75 white pine. white pine,
productivity ; moderate to severe erosion haz- | Redcedar .__.________ 3545 Virginia pine.
ard, equipment limitations, and seedling mortal-
ity because of high clay content.

Group 4d3: Shallow, excessively drained, sloping | Upland oaks _________ 56-65 Shortleaf pine, Virginia pine,
to very steep soils; mostly low available water | Virginia pine ___._._.__ 56-65 Virginia pine, redcedar,
capacity ; moderate productivity; moderate to | Redcedar ____________ 3545 redcedar, loblolly white pine.
severe erosion hazard, equipment limitations, | White pine ._._..______ 66-7¢ pine, white pine.
and seedling mortality because of shale frag-
ments, depth, and slope.

Group jx3: Moderately deep and shallow, well | Virginia pine ________ 56-65 Virginia pine, Virginia pine,
drained to excessively drained, steep to mod- | White pine _________ 86-75 shortleaf pine, red redcedar,
erately steep soils; low available water ca- | Redcedar ____________ 35-45 oak, white pine, white pine,
pacity ; moderate productivity; moderate to | Upland oaks _________ 56-635 loblolly pine. shortleaf pine,
severe erosion hazard, equipment limitations, | Shortleaf pine _______ 56-65 loblolly pine.
and seedling mortality because of rock outerops | Loblolly pine _______. 66-75
and strong slope.

GQroup 523: Rock outcrops and moderately deep | Loblolly pine ________ 55-65 Redcedar, Loblolly pine,
soils; dominantly steep; low productivity; se- | Virginia pine ________ 45-55 Virginia pine, Virginia pine,
vere limitations because of rocks and steep | Shortleaf pine _______ 45-55 loblolly pine. redcedar.
slopes. Redcedar . _________ 253-35

Included in table 5 under each woodland suitability
group symbol is a brief description of the soils, their po-
tential productivity, and the kind and degree of manage-
ment, hazards or Imitations, which are defined below.

Erosion hazard refers to the potential hazard of soil
losses in common woodland management operations. The
hazard is sléght if expected soil losses are small ; moderate
1f some soil losses are expected and care is needed during
logging and construction to reduce soil losses; and sewvere
if special methods of operation are necessary for prevent-
ing excessive soil losses.

Equipment limitations depend on soil characteristics
that restrict or prohibit the use of harvesting equipment,

either seasonally or continually. The limitation is slight
if there are no restrictions on the kind of equipment that
can be used or on the time of year that the equipment can
be used; moderate if use of equipment is restricted for
3 months of the year or less; severe if special equipment
is needed and its use is severely restricted for more than
3 months of the year.

Seedling mortality refers to the expected loss of na-
turally occurring or planted tree seedlings, as influenced
by kinds of soil or topographic conditions when plant
competition is assumed not to be a factor. The rating is
slight if expected loss is 0 to 25 percent; moderate if ex-
pected loss 1s 25 to 50 percent; and severe if a loss of more
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than 50 percent of the seedlings is expected. It is assumed
that seed supplies are adequate. '

Site index is the average height, in feet, that the dom-
inant and codominant trees of a given species, growing
on the specified soils, will reach in 50 years. The site in-
dex ranges given in this survey are based on measure-
ments of trees of different species.

Preferred species refers to the kinds of trees to be fav-
ored in management of existing stands and the kinds to
be chosen for planting. The trees listed are not in order
of priority.

Wildlife °

Table 6 shows the suitability of the soils in Hawkins
and Hancock Counties for elements of wildlife habitat
and habitat for three kinds of wildlife. Ratings refer
only to the suitability of the soil. Not considered are the
climate, present land use, or the distribution of wildlife
and people. The suitability of individual sites must be
determined by onsite inspection.

The ratings in table 6 are explained in the following
paragraphs.

Good : Habitat generally is easily created, improved, or
maintained ; the soil has few or no limitations that affect
management; and satisfactory results can be expected.

Faur: Habitat can be created, improved, or maintained
in most places; the soil has moderate limitations that af-
fect management; and moderately intensive management
is generally needed for satisfactory results.

Poor: Habitat can be created, improved, or maintained
in most places; limitations are severe; habitat manage-
ment is difficult and expensive; and results are not always
satisfactory.

Very Poor: Habitat is impractical or impossible to
create, improve, or maintain, and unsatisfactory results
are probable.

The habitat elements shown in table 6 are defined in
the following paragraphs.

Grain and seed crops are grain-producing or seed-
producing annuals, such as corn, sorghum, millet, and
soybeans.

Grasses and legumes are domestic grasses and legumes
that are established by planting and furnish food and
cover for wildlife. They include tall fescue, orchardgrass,
ryegrass, panicgrasses, clover, annual lespedeza, and bush
lespedeza.

Wild herbaceous upland plants are native or introduced
perennial grasses, forbs, and weeds that provide food and
cover for upland wildlife. Examples are beggarweed, pe-
rennial lespedeza, wild beans, pokeberry, partridge peas,
crotons, and cheatgrass.

Hardwood woody plants are nonconiferous trees, shrubs,
and woody vines that produce fruits, nuts, buds, catkins,
or foliage (browse). These plants, which are used exten-
sively as food by wildlife, are commonly established na-
turally or may be planted. They include oak, beech,
cherry, dogwood, viburnum, maple, grape, honeysuckle,
greenbrier, and autumn-olive.

Coniferous woody plants are cone-bearing trees and
shrubs that are used mainly as cover but that also fur-

5 Froyp R. FEsSLER, biologist, Soil Conservation Service, helped
to prepare this section.

nish food in the form of browse, seeds, or fruitlike cones.
They become established naturally or may be planted. Ex-
amples are pine, hemlock, cedar, and ornamental plants.

Wetland food and cover plants are annual and peren-
nial wild herbaceous plants on moist to wet sites. These
plants do not include submerged or floating aquatic plants.
They furnish the food or cover used mostly by wetland
wildlife. Examples are smartweed, wild millet, spike-
rush and other rushes, sedges, burreed, tearthumb, and
aneilema.

Shallow-water areas are low dikes or other water-con-
trol structures established to create habitat mainly for
waterfowl. They may be designed so that they can be
drained, planted, and flooded, or they may be used as
permanent impoundments for submerged aquatics.

The three types of wildlife listed in table 6 are defined
in the following paragraphs.

Open-land wildlife includes cottontail rabbit, quail,
dove, fox, meadowlark, field sparrow, and other birds and
mammals that normally live on cropland, pastures, mead-
ows, lawns, and in other open-land areas where grasses,
herbs, and shrubby plants grow.

Woodland wildlife includes squirrel, woodcock, thrush,
vireo, deer, grouse, raccoon, wild turkey, and other birds
and mammals that normally live in wooded areas.

Wetland wildlife includes mink, muskrat, duck, geese,
rail, heron, shore birds, and other birds and mammals that
normally live in marshes, swamps, and other wet areas.

Engineering Uses of the Soils °

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

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

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

1. Select potential residential, industrial, commer-

cial, and recreational areas.

Evaluate alternate routes for roads, highways,

pipelines, and underground cables.

Seek sources of gravel, sand, or clay.

Plan farm drainage systems, irrigation systems,

ponds, terraces, and other structures for control-

ling water and conserving soil.

5. . Correlate performance of structures already built
with properties of the kinds of soil on which they
are built, for the purpose of predicting perform-

o

e

S Jor D. CARMACK, soil hydraulics engineer, Soil Conservation
Service, helped to prepare this section.
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TaBLE 6.—Suitability of soils for elements of

Suitability for habitat elements—
Soil
Grain and Grasses and Wild herbaceous Hardwood woody
seed crops legumes upland plants plants
Allen
AnC Fair Good Good Good e
AnD Fair Fair Good GoOd e
AnE Poor Fair Good___ Good
Altavista: At . - Good Goodo o ____ GOOQ oo GO0 e
Bland: BdE Very poor. Poor.... o Faireo o ___. POOF o __.
Bouldin: BoF Very poore--ee———-- Very poor__ceeeee--. Good___ Good e
Calvin : :
aE Poor POOT - e Fair oo __. Fair oo ..
CaF, CcF Very poor— . ————___. Very poor Fair — Fair_ ...
Claiborne :
CeC, CeD Fair_ Good Good e Good - -
CeE, CfE3 Very poor Fair Good._ GOOd oo
Clarksville :
CkD Poor_ Fair Fair — | Fairo e __.
CkE Very poor Poor Fair- - ____. Fair— e
Cloudland: CoB, CoC Fair G00d e GOOA oo D ) S
Cynthiana: CyD,CyE Very poor— oo POOT oo Faire - __. PoOr— o __.
Dandridge:
DaD Poor Fair oo Fair..—______. POOr - e
DaE__ Very poor————————___| Fair e Fair oo, POOT - e,
DaF_ Very poorocoeeo vVery poor. ... Yair.______________. POOYr .
Decatur: DcC, DcD Fair e GOOA e GOOA e oo Go0od - ema
Dewey: DeC, DeD Fair Good.___ Good . 2 Goode e __
Dunmore :
DnC Fair Good - Good____________ Good oo
DnD Poor GOOA e e Good o ______ GOOA e
DnE, DoD Very poor Fair e GOOA e Good_ o
Dunning: Du Fair Fair_ . __. Fair_ o ____. Fair .
Ealy: Ea (70701 I Good .o o Good—_____________ GOoOd e
Emory: Em Good Good_ Good- . ____ Good o e
Etowah:
EtB.. Good Good o ___ GO e Good_ o
EtC, EtD Fair. Good oo GO0 oo GOOA e
Fullerton :
FnC Fair ——— Good - __ Good ___________ Good o
FnD Poor. .. ___________. Fair___________. GO0 Goodo oo
FnE Very poor— . _____.___| Fair__ . Good_______________ Good_______________
Gilpin: GpF._._.. Very poor— ... POOT - o Fair oo __. FaIr oo
Greendale: Gr___. Good oo ___ Good_ . _____ Good__.____________ GooQ o oo
Guthrie: Gu Poor_ . Fair. . ______. Fair e P e
Hamblen: Ha.__. Good Good —— Goodu oo Good - e
Hartsells :
HeCoe___
HeD
Hayter:
HhC._
HhD -
HhE___
HkD
HKE, HkF
Holston :
HoB_
HoC. e
HoD_._.
Holston-Urban land complex: Hx.
Too variable to rate.
Jefferson :
€0 e Pair_______________. Good_ . ___________ Good_______________ Good_ .
e e, Fair___ Fair Good__ . _______ Good_ e
JIC, D .- Poor___. Fair —eee| GoOOAo o ____ Good oo
. Very poor—. .. Fair oo Good__________.__.__ Good_______________
Leadvale: laB,laC____________________. Fair . Good_ . ______ Good.______________ Fair_______________.
Leesburg: LbD__________ Poor Fair_______________. Goodo____________ Good o
Lehew: LleF_ __ o e Very poor__________. Very poor— . __. Fair_______________. POOr_ ..
Lindside: Lno o ____ Good Good_______________ Fairo . (€277
Litz :
LzD.._ —— Poor Fair_______________. Fairo______________| Fairo o ____.
LzE, L2E3, LzF Very poor— ... POOT e e Fair_____________.__. Fair_ ]
Melvin: Ma__ Poor Poor Fair_______________. Fair______ ...
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wildlife habitat and kinds of wildlife

Suitability for habitat elements—Continued Potential as habitat for—
Coniferous woody ‘Wetland food and Shallow-water Open-land ‘Woodland ‘Wetland
plants cover plants development wildlife wildlife wildlife

Good e Very poor_ - _—___| Very poor___ Good Good Very poor.
GooA e Very poor— ... _.__..._. Very poor . Fair_ .. Good e ____ Very poor.
Good___ e __ Very poor__________. Very poor Fair 4 Goodo o Very poor.
Good Poor POOr . Goodo . Good_ . _______ Poor.

PoOr— e Very poor— .. Very poor ... PoOr e ] Poor_ . Very poor.
Good____ . ____ Very poor_____.__._. Very poor._ ... Poor ] Fair ____________.. Very poor.
Fair. oo Very poor. ... ... Very poor— e Poor_ ] Fair . ________ Very poor.
Fair o ___] Very poor.________ --| Verypoor__._._____. Poor_ ] Fair . __. Very poor.
Good e __ Very poor__________. Very poor— .. Good o Good - ____________ Very poor.
Good . Very poor__________. Very poor— o ee-- Fairo________.._.. GooG . _____ Very poor.
Fair. .. Very poor—_________. Very POOT— - —eem- Fair_o—__________. Fair . _________ ... Very poor.
Fair_ . ___. Very poor__________. Very poor—_______... POOT . Fair ____________.. Very poor.
Fair.______________. Poor_______________ POOT — oo Good o Good____ . _____ Poor.

Poor_______________. Very poor__________. Very poor_—-—————__. Poor o ___| Poor_____ - Very poor.
Poor. . Very poor— ... Very poor—_ .. Fair oo, Poor_ o ___] Very poor.
Poor_______________. Very poor—_________. Very poor————____. PoOr— . PoOr Very poor.
Yoor______________. Very poor___________ Very poor—————o.__. POOT - e, Poor_ Very poor.
Good oo Very poor__________. Very poor__—_______. Good.. e Good_ o __ Very poor.
Good_______________ Very poor.—-.__—.__ Very poor_____.__.... Goodo oo Goodo o ___ Very poor.
Good—_____________ Very poor__.________ Very poor—__________. Good.—_____________ Good o ___ Very poor.
Good Very poor—— . Very poor—_—.______. Fair Good——____________ Very poor.
Good_______________ Very poor..._.___.___ Very poor—__.._____. Fairo o _____. Good____________.. Very poor.
Fair______________. Good______________ Good_________ | Faire e Fair______________. Good.

Good o _______ Poor_______________. POOT - e Good o Good_______________ Poor.

Good_—_____________ Poor_______________. POOT e, GOOA e e Good________ . Poor.

Goodo o ____ Poor . Very poor_________. GoOd o Good_._____________ Very poor.
Good Very poor_ . _____. Very poor—_—_—____. Good e Good__ . _________ Very poor.
Good_______________ Very poor_______.___ Very poor— . ——.__. Good e Good_______________ Very poor.
GooQd o __ Very poor—____._____ Very poor——_—_—____. Fair_ . Good_______________ Very poor.
Good o __________ Very poor—____._.____ Very poor—_________. Fair_ o Good_ . ________ Very poor.
Fair. . Very poor— ... Very poor__________. Poor_ e, Fair_ . Very poor.
Good_______________ Poor_ . ___] PoOr - e GoOd e o GooQ..—____________ Poor.

Fair . Good e __ Good_ Fair__ e __. Fair_______________. Good.

Good-_____________ PoOr . POOr e Good o oo Good____ . _______ Poor.

Good_______________ Very poor. . ___._..__ Very poor__________. Good__ e __ Good_ Very poor.
Good oo Very poor___________ Very poor—_________. Fair______ . Good— Very poor.
Good-______________ Very poor_. - _.o—__ Very poor__________. Good_ - Good. o ___ Very poor.
Good - Very poor___________ Very poor__ ... Good oo Good e Very poor.
Good - Very poor____.____ Very poor_____.____. Fair . Good oo Very poor.
Good_______________ Very poor_.._________| Very poor—.__—_____. Fairo_______ . __. Good______________ Very poor.
Good___ . ___________ Very poor__..______. Very poor_________. Fair_ . ___. Good Very poor.
Good_ . ___________ Poor_ e ____| Very poor—________._| Good__ . ____._._ Good_______________ Very poor.
Good_______________ Very poor—_________. Very poor—__ .o Good__. o Good_______________ Very poor.
Good_______________ Very poor—_________. Very poor.__ ... Fair_ ] Good_______________ Very poor.
GooQ.. oo Very poor_ . ______.. Very poor________... Good - Good_ .. _______ Very poor.
Good. __ . ________ Very poor._._.._.__. Very poor. _________. Fair_______________. Good . . ____ Very poor.
Good .. Very poor__________. Very poor— ... Fair____ .. Good____________.___ Very poor.
GooQdo e Very poor__ ... Very poor__ .. _..__. Fair . Good_ ... Very poor.
Fair_ . Poor_______________. Very poor__________. Good______________ Fairo o __. Poor.

Good_______________ Very poora ..o ___.__. Very poor___ ... Fair. . __. PFajr_ . ____________. Very poor.
POOT o Very poor—________.. Very poor__________. Very poor— ... _____. Poor_______________. Very poor.
Good_______ . _____ Poor_ . ___| Poor______ .. Good___ . S, Good o __ Poor.

Fair . ___. Very poor________._. Very poor__________._ Poor__ . _____| Fair____ . ________. Very poor.
Fair_ . ____. Very poor_ ... Very poor__________._ Poor_______________. Fair. o __. Very poor.
Fair_______ .. Good oo Fairo . Fair_ . Fairo .. Fair.




62 SOIL SURVEY

TasLe 6.—Suitability of soils for elements of

Suitability for habitat elements—
Soil
Grain and Grasses and ‘Wild herbaceous Hardwood woody
seed crops legumes upland plants plants
Minvale :
MeB Good
MeC, MeD Fair
Montevallo: MnD,MnE,MoE_____________ Very poor
Needmore: NdB, NdC Fair_ .
Nella :
NeC Fair_ . ____.
NeD_ - POOr e e
NeE_ Very poor
Rock outcrop-Talbott complex: RtE______ Very poor— . ——__.
Sensabaugh: Sa Good
Sequatchie: Se_ Good
Sequoia :
SkC2._ Fair
SkD2_________ Poor.
Sewanee: Sn Good
Shouns :
SoCo Good
SoD______________ _| Fair
Staser: Ss___ . Good-___
Statler: St____ _____ . _._ Good
Sullivan: Su_______ o __| Good o __
Taft: Ta_ Fair___ .
Talbott :
TC2 ] Fair- .. ..
T™oD2 PoOTr— e
ToD3_ e Poor
D, T _ o~ Very poor— . __.__.
Wallen: WaF,WeF______________________ Very poor—__.____.___.
Whitesburg: Ws___________________.____ Good— .
Whitwell: Wt___ Good o __

ance of structures on the same or similar kinds
of soil in other locations.
6. Predict the traflicability of soils for cross-country
movement of vehicles and construction equipment.
7. Develop preliminary estimates pertinent to con-
struction in a particular area.

Most of the information in this section is presented in
tables 7 and 8, which show, respectively, several estimated
soil properties significant to engineering and interpreta-
tions for various engineering uses.

This information, along with the soil map and other
parts of this publication, can be used to make interpreta-
tions in addition to those given in table 7 and 8, and
it also can be used to make other useful maps.

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

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

Engineering classification systems

The two systems most commonly used in classifying
samples of soils for engineering are the Unified system
(2), used by the SCS engineers, Department of Defense,
and others, and the AASHTO (7) system, adopted by the
American Association of State Highway and Transpor-
tation Officials.

In the Unified system soils are classified according to
particle-size distribution, plasticity, liquid limit, and or-
ganic-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 des-
ignated by symbols for both classes; for example, ML-CL.

The AASHTO system is used to classify soils according
to those properties that affect use in highway construe-
tion and maintenance. In this system. a soil is placed in
one of seven basic groups ranging from A-1 through A-7
on the basis of grain-size distribution, liquid linit, and
plasticity index. In group A-1 are gravelly soils of high
bearing strength, or the best soils for subgrade (founda-
tion). At the other extreme, in group A-7, are clay soils
that have low strength when wet and that are the poorest
soils for subgrade.

Estimated engineering properties of soils
Several estimated soil properties significant in engineer-
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wildlife habitat and kinds of wildlife—Continued

Suitability for habitat elements—Continued Potential as habitat for—
Coniferous woody ‘Wetland food and Shallow-water Open-land ‘Woodland Wetland
plants cover plants development wildlife wildlife wildlife
GooQoo o ____ PoOr . Very poor—______.__ Good_______________ Good_—_____________ Very poor.
Good. . ___________ Very poor—________._. Very poor__________ Good_______________ Good______________ Very poor.
Poor_______________ Very poora. . —.__. Very poor__________ Poor______________ ) 0T0) S Very poor.
Good_ . ___________ POOT e Very poor__________ Good_____________.. Good .. Very .poor.
Good Very poor—.________. Very poor_____._____ Fair__ . ___________. Good__ . ______ Very poor.
Good_ . _____ Very poor—_ . ___. Very poor._________ Fair .. Good_______________ Very poor.
Good_______________ Very poor__________. Very poor__________ Poor_ . __ Good_—_____________ Very poor.
PoOr... o __. Very poor—_________. Very poor_______.___ Very poor—-____.___. Poor_______________ Very poor.
Good__________.____ Poor.._____________ Poor_ . __ Goodu e __ GOoOd e Poor.
Good___ . _______ Poor e . Poor_______________ Good_______________ Good_______________ Poor.
Good—______________ Very poor—-__._.__. Very poor—.____.____ Good_____ . _._ Good_______________ Very poor.
Good______________ Very poor— . __.__. Very poor_______.___ Fair_ . _______. Good e ___ Very poor.
Good.__ .. _____ ) 0170) S Poor______________ Good— . ._ Good e __ Poor.
Good_ .. _______.___ Very poor—___.____._. Very poor____.______ Good o __ Good oo ___ Very poor.
GooQ. . ______ Very poor— . Very poor...__.____._ GOOQ o Good__ .. Very poor.
Good_______________ POOYr . 00T o e Good_ . ______ Good_______________ Poor.
Good_______________ POOT e Poor______ . ___ Good . ___ Good__—____________ Poor.
Good__.____________ Poor . Poor. Good - __________. Good.____________ Poor.
PFair______________. Fair_ . ____. Fair_______________ Fair_______________. Fair______________. Fair,
Fair___ . ______. Very poor—___ ... Very poor. __...___._ Good- . ________ Fair_ . ___________. Very poor.
Fair______________. Very poor_________._. Very poor__.._____ Fair . ________. Fair_______________. Very poor.
Fair_______________. Very poor—_ ... Very poor__.______. Fair. . __. Fair._________ . __. Very poor.
Fairo . ______. Very poor__________. Very poor_.._______. Poor_ . ___. Fair_ . ___. Very poor.
Fair_ .. ____________. Very poor___._______. Very poor__________ Very poor_ . _.____ Fair______ . Very poor.
Good_.____________ Poor . Poor.. . ___________ Good_______________ Good__ . _________ Poor.
Good.____ . _______ Poor. . ____ Poor . Good_____._________ Good_ Poor.

ing are given in table 7. These estimates arc made for
typical soil profiles, by layers sufficiently different to have
different significance for soil engineering. The estimates
are based on field observations made in the course of map-
ping, on test data for these and similar soils, and on ex-
perience with the same kinds of soil in other countries.
Following are explanations of some of the columns in
table 7.

Depth to seasonal water table is distance from the
surface of the soil to the highest level that ground water
reaches in the soil in most years.

Depth to bedrock is distance from the surface of the
soil to the upper surface of the rock layer.

Soil texture is described in table 7 in the standard
terms used by the Department of Agriculture. These
terms take into account relative percentages of sand, silt,
and clay in soil material that is less than 2 millimeters in
diameter. “Loam,” for example, is soil material that con-
tains 7 to 27 percent clay, 28 to 50 percent silt, and less
than 52 percent sand. If the soil contains gravel or other
particles coarser than sand, an appropriate modifier is
added, as for example, “gravelly loaray sand.” “Sand,”
“silt,” “clay,” and some of the other terms used in USDA
textural classification are defined in the Glossary.

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 plas-
tic state. If the moisture content is further increased, the

material changes from a plastic to a liquid state. The plas-
tic 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. Tt indicates the range of moisture con-
tent within which a soil material is plastic. Liquid limit
and plasticity index are estimated in table 7, but in table
8 the data on liquid limit and plasticity index are based
on tests of soil samples.

Permeability is that quality of a soil that enables it to
transmit, water or air. It is estimated on the basis of those
soil characteristics observed in the field, particularly
structnre and texture. The estimates in table 7 do not take
into account lateral seepage or such transient. soil features
as plowpans and surface crusts.

Available water capacity is the ability of soils to hold
water for use by most plants. Tt is commonly defined as
the difference between the amount of water in the soil at
field capacity and the amount at the wilting point of most
crop plants.

Reaction is the degree of acidity or alkalinity of a soil.
expressed in pH values. The pH value and terms nsed to
describe soil reaction arve explained in the Glossary.

Shrink-swell potential is the relative change in volnme
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. Extent. of shrinking
and swelling is influenced by the amount and kind of clay



64

SOIL SURVEY

TABLE 7.—Estimated soil properiies

[An asterigk in the first column indicates that at least one mapping unit in this series is made up of two or more kinds of soil. The soils in such

to other series that appear in the first column of

Depth to De Classification
. . pth Depth
Srg;l;?;?r?b%rllg sa;:gg:l to from Dominant USDA texture
table | bedrock | surface Unified | AASHTO
Feet Feet Inches
Allen: AnC,AnD,AnE_.__.____._______. >6 >6 0-15 | Loam__._ . _. ... _____________ MIMLCL, CL-| A4
15-50 | Clay loam_____________________ CL, CL-ML | A-4, A-6
50-70 | Clay, clay loam_ __.____________ CL A-6, A-7
Altavista: Ab. ool 2-3 >6 0-9 | Siltloam_._ .. ____.__________ MII\J/I, I(‘DL, CL- | A-4
9-42 | Silt loam, clay loam____________ CL A-4, A-6
4260 | Loam_______ . _____.___. CL, CL-ML | A-4, A-6
*Bland: BdE. ..o >3 143 0-5 | Silty clay loam_.___..__.._.____ CL, CH A-6, A-7
Rock outcrop part not estimated. 5-21 | Silty clay, clay.________________ CH -
21-25 | Shaly silty elay . _ . _..____ CH A-7
25 | Limestone.
Bouldin: BoF - oo >6 >6 0-8 | Cobblyloam_.__.______________ CI&\I\&I_L('}%/IL’ A-2, A4
SM, GM
8-65 | Cobbly loam, cobbly clay loam___| GC, CL, SC A—:, 6A—-2,
*Calvin: CaE,CaF, CeF_. ... >3% 1%4-3 0-5 | Siltloam___.______._...________ CL-ML, ML, | A-4
For Wallen part of CcF, i CL
see Wallen series. 5-15 | Shaly silt loam_________.______. CI({,}_II\\/I/ILC,} gL, A-4
15-25 | Shaly silt loam_________________ GM, GC, GM-| A-2, A4,
GC, SM, A-1
sSC
25 | Shale.
Claiborne: CeC, CeD, CeE, CfE3 ... ____ >6 >6 0-17 | Silt loam__ ... .. CIEII\jIL, ML, | A-4
17-46 | Silty elay loam_._______________ CL A-4, A-6
46-85 | Clay oo 1T MH A-T
Clarksville: CkD, CkE___.. . ... ... >6 >6 0-12 | Cherty silt loam__._________..__ Clggﬂf\;[ SM- A-2, A4
GM
12-22 | Cherty silty clay loam__________ GM, GC A-1, A-2
22-63 | Cherty silty clay loam__________ GM, GC A-2
Cloudland: CoB, CoC__._..._.___.___.._ 2-2%% >5 0-26 | Loam.__ ... CIEIIJVIL’ ML, | A4
26-50 | Loam.___ ... _______.____ CL-ML, ML, | A4
CL, SM,
sC
50-65 | Gravelly clay loam_____________ CL A-6
Cynthiana: CyD,CyE______ .. .. ... >2 1-2 0-17 Flaglgy filty clay loam, flaggy | CH, CL A-6, A-T7
silty clay.
Limestone and shale.
Dandridge: DaD, DaE, DaF____.._._..__. >6 Yi-2 0-6 | Shaly silty clay loam____________| CL, GC A-6, A-7
andridge 6-16 | Shaly silty clay. ... Gé A-7
16 | Shale.
: DeC,DeD. - >6 >6 0-8 | Silt, loam, silty clay loam_______ CL, ML A—4, A-6
Decatur 8-15 | Silty clay loam.. .~ ML, CL A7, A6
15-72 | Clay. - il MH, ML, CL | A-
Dewey: DeC,DeD._. .. . . _.-. >6 >6 0-8 | Siltloam__.___________________ CIé—Il)/IL, ML, | A4, A-6
872 | Clay.o ool MH, CL A-7
: DnC,DnD, DnE, DoD_.______ >6 >6 0-7 | Silt loam, silty clay loam________ CL-ML, CL | A4, A-6
Dunmore: DG, Dn 7-11 | Silty clay loam. .- o... CL A-6
11-65 | Clay. ..ottt MH A-7
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signaficant to engineering

mapping units may have different properties and limitations, and for this reason it is necessary to follow carefully the instructions for referring
this table. The symbol > means greater than]

Coarse Percentage less than 3 inches passing sieve— : .
fraction Liquid Plasticity | Permea- Avaliz;ble Reacti Shrmlll(-
greater than limit index bility wa lt; eaction stwe tial
3 inches No. 4 No. 10 No. 40 No. 200 capaaity potentia
Inches Inches per
Percent Percent per hour inch of soil pH
0-2 90-100 80-100 75-90 50-75 20-30 4-9 0.6-2.0 | 0.15-0.19 4.5-5.5 | Low.
0-5 85-100 80-100 75-90 55-80 25-38 7-18 0.6-2.0 | 0.12-0.17 4.5-5.5 | Low.
0-10 85-100 80-100 70-95 55-80 25-42 11-23 0.6-2.0 | 0.12-0.18 4.5-5.5 | Low.
0-2 95-100 90-100 80-90 60-85 20-30 49 0.6-2.0 | 0.18-0.20 5.1-6.0 | Low.
0-2 95-100 90-100 80-90 65-85 25-35 10-15 0.6-2.0 { 0.15-0.18 5.1-6.0 | Low.
0-3 85-100 80-100 65-90 55-75 20-30 5-11 0.6-2.0 | 0.10-0.18 5.1-6.0 | Low.
0-5 95-100 90-100 85-95 80-95 38-50 18-25 0.2-0.6 { 0.16-0.18 5.6-7.3 | Moderate.
0-5 90-100 85-100 80-90 75-90 52-62 28-36 0.2-0.6 | 0.12-0.15 5.6-7.3 | Moderate.
0-10 75-95 65-95 60-90 55-90 52-62 28-36 0.2-0.6 | 0.08-0.11 5.6-7.3 | Moderate.
20-35 65-80 55-70 40-65 30-55 20-25 3-7 2.0-6.0 | 0.07-0.11 4.5-5.5 | Low.
20-35 60-75 50-65 35-60 25-50 25-38 8-16 2.0-6.0 | 0.07-0.11 4.5-5.5 | Low.
0-10 75-90 70-85 60-80 50-70 20-30 3-9 0.6-2.0 | 0.14-0.18 5.1-6.0 | Low.
5-15 60-85 50-80 45-75 40-65 20-30 4-9 0.6-2.0 | 0.10-0.16 5.1-5.5 | Low.
15-35 35-65 30-55 25-50 20-40 20-30 3-9 0.6-2.0 | 0.06-0.10 5.1~5.5 | Low.
0-3 85-100 80-95 70-95 60-85 24-35 4-9 0.6-2.0 | 0.17-0.20 5.1-6.0 | Low.
0-3 85-100 80-95 70-90 60-85 28-40 8-20 0.6-2.0 | 0.17-0.20 4.5-5.5 | Low.
0-5 80-100 75-95 65-90 60-85 50-78 20-42 0.6-2.0 | 0.14-0.17 4.5-5.5 | Moderate.
2-20 50-75 40-65 35-60 30-55 15-25 2-7 2.0-6.0 | 0.07-0.12 4.5-5.5 | Low.
5-25 20-60 15-50 1040 10-35 20-30 3-10 2.0-6.0 | 0.05-0.10 4.5-5.5 | Low.
10-30 20-55 15-50 1040 10-35 3040 10-18 2.0-6.0 | 0.05-0.10 4.5-5.5 | Low.
0 100 95-100 90-100 60-75 20-30 3-9 0.6-2.0 | 0.16-0.18 4.5-5.5 | Low.
0 95-100 90-100 70-80 40-70 20-30 3-10 | 0.06-0.2 | 0.10-0.14 4.5-5.5 | Low.
0-5 90-100 80-95 60-85 50-75 25-40 11-20 0.2-0:6 | 0.10-0.14 4.5-5.5 | Low.
10-30 70-90 65-85 | 60-80 50-75 40-60 16-35 0.2-0.6 | 0.10-0.14 6.1-7.8 | Moderate.
0-5 45-80 40-80 35~75 35-70 34-48 14-25 0.6-2.0 | 0.08-0.12 6.1-7.8 | Low.
0-10 25-50 20-50 | 15-45 1540 42-60 20-30 0.2-0.6 | 0.06-0.10 6.1-7.8 | Low.
0 100 90-95 80-85 65-70 " 25-32 7-12 0.6-2.0 | 0.17-0.18 4.5-5.5 | Low,
0 100 95-100 | 85-90 75-80 34-43 12-18 0.6-2.0 { 0.16-0.18 4.5-5.5 | Moderate.
0 100 95-100 85-90 75-80 45-65 20-30 0.6-2.0 | 0.14-0.16 4.5-5.5 | Moderate.
0 90-100 80-100 75-90 65-75 24-32 6-9 0.6-2.0 | 0.18-0.20 5.1-5.5 | Low.
0 90-100 80-100 75-90 70-85 45-65 20-30 0.6-2.0 | 0.13-0.15 5.1-5.5 | Moderate.
0-2 85-100 80-90 70-80 65-75 25-38 5-15 0.6-2.0 | 0.17-0.20 4.5-5.5 | Low.
0-2 90-100 80-95 75-95 70-90 30-38 12-16 0.6-2.0 | 0.15-0.18 4.5-5.5 | Low.
0-2 90-100 80-95 75-95 75-90 55-70 24-36 0.6-2.0 | 0.13-0.16 4.5-5.5 | Moderate.
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TaBLE 7.—Estimated soil properties

Depth to | p, Classification
. . pth Depth
Soil series and seasonal to from Dominant USDA texture
map symbols water bedrock surface
table Unified AASHTO
Feet Feet Inches
Dunning: Du___ ... . ________________. 0-1 46 0-60 | Silty clay loam, silty clay________ CH A-7
60 | Shale.
Baly: Ea .- ____ 3-5 5-6 0-68 | Loam, fine sandy loam__________ SM-SC, SM, | A4, A2
ML, CL-
ML
Emory: Em.___ ... >6 >6 0-53 | Silt loam, silty clay loam, loam___| CL, CL-ML | A4, A-6
Etowah: EtB, EtC, EtD._.______________ >6 >6 0-9 | Siltloam______________________ CIZ)_IIYIL’ ML, | A4
9-50 | Silty clay loam_._______________ CL A-4, A-6
50-72 [ Clay oo MH, CL, ML | A~
Fullerton: FnC,FnD,FnE__._______._____ >6 >6 0-13 | Cherty silt loam________________ CIEIIJVIL, ML, | A4
13-23 | Cherty silty clay loam._._______ CL A-6
23-72 | Cherty elay_ .. _____.______ MH, CL A-7
Gilpin: GpF - - >6 1143 0-12 | Silt loam______________________ CLC—IIYIL, ML, | A-4
12-30 | Silty clay loam, shaly silty clay..| CL, GC, SC | A-6, A4
30 | Siltstone.
Greendale: Gr_ - e 5-6 >6 0-56 | Silt loam__________.._.___.__.__ MIMI?L, CL- | A-4, A-6
Guthrie: QU ool 0-1 >6 0-25 | Silt loam.___.____________.____ CIGIIJVIL' ML, | A-4
25-65 | Silt loam. ... ____________._. CL A-6
Hamblen: Ha_ . _ - 1%-2%% 3146 0-52 | Silt loam, loam__.___..__._______ CL, CL-ML | A-4, A-6
52 | Shale.
Hartsells: HeC,HeD________________.__. >4 2-3% 0-13 | Loam, fine sandy loam__________ MIé,LSI\S/I, ML~ A-4
sSM-SC’
13-32 | Sandy clay loam__ . ______.._____ SC, CL A-6, A4
32-38 | Channery sandy clay loam__ . ___ SM, ML A-4
38 | Sandstone.
Hayter: HhC,HhD, HhE_____.________. >6 >6 0-12 | Loam___________ ... CIEIIJVIL’ ML, | A4
12-67 | Clay loam, loam_ _ _. ... __...__ CL A-6
Hayter cobbly: HkD, HKE, HKF_________ >6 >6 0-8 | Cobbly loam_ ..o CIé—IIYIL, ML, | A-4
8-60 | Cobbly clay loam, loam._________ CL A-6
Holston: HoB, HoC, HoD, Hx_____..___. >6 >6 0-11 | Loam__._________..___._______ CL-ML, ML | A-4
Urban land part of Hx is too variable 11-32 | Clay loam. ... __. CL, CL-ML | A4, A-6
for valid estimates to be made. 32-60 | Clay loam________________.__.___ CL, ML A—-ﬁ, 7A—6,
60-75 | Loam. - - oo CL, ML, A-4, A6,
GM, GC, -7
SM, SC
Jefferson:
JeC, JeD. . e >6 >5 0-9 | Loam._ ... ... __.o._...__._. CL-ML,CL | A-4
9-50 | Clay loam.____ . _________._._ CL A-6
50-70 | Loam___________________...___ CL-ML, CL, | A4, A-6
SC, SM-SC
70 | Shale.
JFC,JD, JfE . ... >6 >5 0-10 | Cobbly loam._._ ... . ___._. CIC,—IIYIL, ML, | A4
10-60 | Cobbly clay loam______________ CL, SC A-4, A-6
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Coarse Percentage less than 3 inches passing sieve— . .
fraction Liquid | Plasticity | Permea- Avmiable Reacti Sh”“ﬁ"
greater than limit index bility water , eaction swe'l
3 inches No. 4 No. 10 No.40 | No. 200 capacity potential
Inches Inches per
Percent Percent per hour tnch of soil pH

0 95-100 85-100 85-95 75-85 50-62 25-35 | 0.06-0.2 | 0.13-0.16 5.6-7.3 | High.

0-3 95-100 80-100 75-95 30-60 15-25 INP-7 2.0-6.0 | 0.15-0.18 5.1-5.5 | Low.

0-2 95-100 90-100 85-100 80-95 23-39 7-16 0.6-2.0 ] 0.18-0.20 5.1-6.0 | Low.

0 100 95~100 70-90 55-75 20-30 4-9 0.6-2.0 | 0.18-0.20 5.1-5.5 | Low.

0 100 95-100 90-95 75-85 25-35 9-16 0.6-2.0 | 0.16-0.18 5.1-5.5 | Low.

0 100 95-100 90-95 70-90 40-60 15-22 0.6-2.0 | 0.16-0.17 5.1-5.5 | Low.

0-5 70-90 50-75 50-70 50-65 20-30 4-9 0.6-2.0 | 0.10-0.16 4.5-5.5 | Low.

0-5 60-90 50-75 50-70 50-65 30-38 11-16 0.6-2.0 | 0.10-0.15 4.5-5.5 | Low.

0-5 60-90 50-75 50-70 50-70 45-75 22-38 0.6-2.0 | 0.10-0.14 4.5-5.5 | Low.

0-3 70-90 65-85 60-80 50-70 18-25 4-9 0.6-2.0 | 0.14-0.16 4.5-5.5 | Low.
0-10 65-90 60-85 55-80 45-65 25-38 8-15 0.6-2.0 | 0.09-0.12 4.5-5.5 | Low.

0 85-100 80-95 70-90 65-85 20-35 4-12 0.6-2.0 | 0.17-0.20 5.1-6.0 | Low.

0 100 95-100 95-100 90-100 20-25 3-8 0.6-2.0 | 0.20-0.22 4.5-5.5 | Low.

0 100 95-100 95-100 90-100 20-30 11-20 | 0.06-0.2 | 0.13-0.15 4.5-5.5 | Low.
0-2 90-100 80-100 65-95 55-85 22-38 5-14 0.6-2.0 { 0.18-0.20 5.6-7.3 | Low.

0 95-100 90-100 80-90 40-60 12-20 2-6 2.0-6.0 | 0.13-0.15 4.5-5.5 | Low.

0 85-95 80-95 70-90 40-55 25-35 10-15 0.6-2.0 | 0.15-0.18 4.5-5.5 | Low.

0-5 70-90 60-80 60-70 35-50 25-30 3-6 2.0-6.0 | 0.10-0.14 4.5-5.5 4 Low.

0-3 90-100 75-95 70-90 55-75 20-30 3-9 0.6-2.0 | 0.18-0.20 5.1-6.0 | Low.

0-3 90-100 85-95 80-90 75-85 25-38 10-18 0.6-2.0 | 0.16-0.18 5.1-6.0 | Low.
10-20 80-90 75-85 70-80 60-70 20-30 3-9 0.6-2.0 | 0.13-0.17 5.1-6.0 | Low.
10-25 80-90 75-85 65-80 55-70 25-38 11-18 0.6-2.0 | 0.12-0.16 5.1-6.0 | Low.
0-3 90-100 80-100 80--100 50-75 NP-25 NP-7 0.6-2.0 | 0.16-0.22 4.5-5.5 | Low.

0-3 90-100 80-100 80-100 60-80 20-30 5-12 0.6-2.0 | 0.15-0.20 4.5-5.5 | Low.

0-5 90-100 80-100 80-100 60-90 30-48 5-22 0.6-2.0 | 0.12-0.20 4.5-5.5 | Low,
0-15 65-100 55-100 50-95 40-90 35-48 6-22 0.6-2.0 | 0.10-0.18 4.5-5.5 | Low.
0-10 85-95 75-85 65-75 50-65 15-25 3-8 2.0-6.0 | 0.15-0.18 4.5-5.5 | Low.
0-10 80-95 70~-85 60-75 50-65 25-38 10-20 2.0-6.0 | 0.12-0.17 4.5-5.5 | Low.
10-20 70-95 60-70 50-60 40-50 25-33 5-12 2:0-6.0 | 0.09-0.14 4.5-5.5 | Low.
5-10 80-90 65-80 60-70 50~60 15-25 3-8 2.0-6.0 | 0.12-0.16 4.5-5.5 | Low.
10-15 75-90 60-80 55-70 45-60 25-38 9-20 2.0-6.0 | 0.10-0.15 4.5-5.5 | Low.
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TaBLE 7.—Esiimated soil properties
Depth to | 1o, Classification
. . pth Depth
Srgg;‘;l;re:b%?g Siﬁ;‘zgfl to from Dominant USDA texture
table bedrock surface Unified AASHTO
Feet Feet Inches
Leadvale: LaB, LaC_... . ... _______._. 2-3 >4 0-8 | Siltloam.___________..___..___ M%—I-JCL, ML, | A-4
8-24 | Silt loam, silty clay loam________ CL-ML, CL | A-4, A-6
24-48 | Siltloam_________________.____. CL A-6
48-63 | Silty clay loam_..__ .. .. ..____ MH, CL A-7
63 | Shale.
Leesburg: LbD.__ .. .. ___ >6 >6 0-13 | Gravelly loam________________. ML, GM, A4
CL-ML,
GM-GC
13-63 | Gravelly clay loam_____.._____. CL, GC, SC | A4, A-6
63-68 | Silty elay_. - ... CL, MH A-7
Lehew: LeF_ . . o >3 1}4-3 0-28 | Channery loam________________. ML, CL-ML, | A-2, A4
GM-GC,
GM, GC
28 | Siltstone and sandstone.
Lindside: Ln_ . .. 1¥5-21% >6 0-55 | Silty loam_.____.______________ ML, CL, A-4, A-6
CL-ML
Litz: LzD, LzE, LzE3, LzF__ . ____.____. >3 1%-3 0-5 | Shalysilt loam.._._....____..__ CIEIIJVIL’ ML, | A4
5-25 | Shaly silty clay loam_._._______ CL, GC A-6
25 | Shale.
Melvin: Ma. .o 0-1 >6 0-60 | Silt loam, silty clay loam, and | CL, CL-ML | A-4, A-6
stratified clay loam and fine
sand.
Minvale: MeB, MeC,MeD__________..__ >6 >6 0-15 | Silt loam, channery silt loam._____ MII\‘/I—IClJL, CL, | A4
15-62 | Channery silty clay loam, silty | CL A4, A-6
clay loam.
*Montevallo: MnD, MnE, MoE______._. >21 Y14 0-5 | Shaly silt loam..__.._..________ CL-ML, ML, | A4
For properties of Talbott part of : CL
MOoE, see Talbott series. 5-14 | Shaly silt loam_________________ GC, GM-GC | A-2
14-25 | Fractured shale.
25 | Shale.
Needmore: NdB,NdC._______..._.__._._. >3% | 1%4-3% 0-7 | Siltloam__________.__________. CI&{\JL’ ML, | A4
7-34 | Silty elay. ool MH, CL A-7
34-40 | Shaly silty clay_ .- ..______.. GC, MH, CL | A-7
40 | Shale,
Nella: NeC, NeD, NeE_____ .. _______.. >6 >6 0-9 | Cobblyloam.__.____________.__. CL-ML, ML, | A4
SM, SM-
SC
9-70 | Cobbly clay loam, clay____.___._. CL, SC A-6
*Rock outerop-Talbott complex: RtE.
Properties of Rock outcrop part not
estimated. For Talbott part, see
Talbott series.
Sensabaugh: Sa...._ .. ... >6 >5 0-62 | Gravelly loam, gravelly clay loam_ CIé—l\I/}/I%,C A-4, A-6
ML, CL,
SM, SC
Sequatchie: Se.____ .. ... >6 >6 0-9 | Loam.___________ ... CIiZII\J/[L, CL, | A4
9-60 | Loam_________.________._______ CL, CL-ML | A-4, A-6
Sequoia: SkC2,SkD2_ .. .. ... >4 | 1%-31% 0-7 | Siltloam___ ... ... CL-ML, CL | A-4, A-6
7-38 | Silty elay aocee oo MH, CL A-7
38 ale.
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Coarse Percentage less than 3 inches passing sieve— : .
fraction Liquid Plasticity | Permea- Avan}cable Reacti Shrlnlll(-
greater than limit index bility ot eaction il
3 inches No. 4 No. 10 No. 40 No. 200 capacity potentia
Inches Inches per
Percent Percent per hour inch of soil pH
0 95-100 95-100 80-95 75-95 20-30 4-9 0.6-2.0 { 0.18-0.22 4.5-5.5 | Low.
0 95-100 95-100 90-100 80-95 20-35 5-12 0.6-2.0 | 0.18-0.20 4.5-5.5 | Low.
0 90-100 80~-100 75-100 70-95 25-35 11-20 | 0.06-0.2 | 0.14-0.16 4.5-5.5 | Low.
0-5 85-100 70-100 65-95 60-90 45-75 20-30 0.2-0.6 | 0.13-0.17 4.5-5.5 | Low.
5-10 70-85 65-80 50-75 40-65 15-25 3-7 0.6-2.0 | 0.12-0.16 4.5-5.5 | Low.
10-15 65-80 60-80 50-75 40-70 25-38 9-20 0.6-2.0 | 0.12-0.16 4.5-5.5 | Low.
0-10 90-100 85-90 80-90 60-80 43-75 20-40 0.2-0.6 | 0.05-0.12 4.5-5.5 | Moderate.
10-20 60-80 50-65 40-55 30-55 15-25 3-9 2.0-6.0 | 0.08-0.14 4.5-5.5 | Low.
0 100 95-100 90-100 85-95 22-38 4-14 0.6-2.0 | 0.18-0.22 6.1-7.3 | Low.
0-10 75-90 70-85 65-75 55-65 20-30 4-9 0.6~2.0 | 0.14-0.17 4.5~5.5 | Low.
15-30 60-70 50-60 45-55 35-50 28-38 11-18 0.6-2.0 | 0.07-0.12 4.5-5.5 | Low.
0 100 95-100 90-95 85-95 22-38 5-15 0.6-2.0 | 0.17-0.20 5.6-7.3 | Low.
0-5 75-90 70-85 60-75 55-70 20-30 3-9 0.6-2.0 | 0.16-0.18 4.5~5.5 | Low.
0-5 75-90 70-85 60-75 55-70 20-30 8-15 0.6~2.0 | 0.15-0.18 4.5-5.5 | Low.
0-5 60-90 60-85 55-75 50-65 25-30 3-9 0.6-2.0 | 0.09-0.12 4.5-5.5 | Low.
0-5 55-70 50-65 35-50 30-35 20-35 5-15 0.6-2.0 | 0.06-0.10 4.5-5.5 | Low.
0 95-100 95-100 90-100 85-95 23-33 5-9 0.6-2.0 | 0.18-0.20 4.5-6.0 | Low.
0-3 95-100 95-100 95-100 90-100 43-75 20-38 0.2-0.6 | 0.15-0.17 4.5-6.0 | Moderate.
0-15 55-100 50-100 45-100 40-85 43-75 20-38 0.2-0.6 | 0.05-0.12 5.5-6.5 | Moderate.
10-30 75-90 70-85 60-75 40-55 20-30 3-7 0.6-2.0 | 0.12-0.17 4.5-5.5 | Low.
10-30 75-90 70-85 60-70 40-60 30-40 11-18 0.6-2.0 | 0.10-0.17 4.5-5.5 | Low.
0-10 70-90 60-85 50~75 40-65 20-35 3-12 0.6-2.0 | 0.15-0.17 5.6-6.5 | Low.
0-5 90-100 85-100 75-95 55-70 15-25 3-9 0.6-2.0 | 0.16-0.18 5.1-5.5 | Low.
0-5 90-100 85-100 70-85 55-75 20-30 5-15 0.6-2.0 | 0.15-0.20 5.1-5.5 | Low.
0 95~100 95-100 90-100 85-95 23-33 5-16 0.6-2.0 | 0.17-0.20 4.5-5.5 | Low.
0 95-100 95~100 90-100 90-95 45-75 20-40 0.2-0.6 | 0.14-0.17 4.5-5.5 | Moderate.
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TaBLE 7.—Fstimated soil properties
Depth to De Classification
. . pth Depth
ng;l ;:;f:b’:)?g sﬁ%‘fl to from Dominant USDA texture
table | bedrock | surface Unified | AASHTO |
Feet Feet Inches
Sewanee: Sn._ . _____ . eeo-. 14214 4-6 048 | Loam.___ . ... ___.. . __________ CLC—ML, ML, | A-4
L
48-56 | Gravelly sandy loam._.___.___._ ML, CL, 8M, | A4
SC, CL-
ML, SM-
8SC
Shouns: 8oC, SoD..___ . ... ... _. >b >5 0-18 | Silt loam . _____________________ CL, CL-ML | A-4, A-6
18-76 | Silty clay loam, silt loam, clay | CL A-6
loam.
76 | Siltstone.
Staser: Ss__.._____ . ___________._._ >6 >6 0-55 { Silt loam, loam, fine sandy loam. .| CL, CL-ML | A—4, A-6
Statler: St . >6 >6 0-8 | Siltloam.____________________ CIEIIJVIL' ML, | A4
8-58 | Clay loam_ . oooooo___ CL, CL-ML | A4, A-6
Sullivan: SUeo oo 4-5 4-6 0-32 | Loam, silt loam_____.__.________ CL-ML, ML | A4
32-58 | Gravelly fine sandy loam, fine | ML, SM A-4, A2
sandy loam. SM—SC,
CL-ML
Taft: Ta-c oo ceeeeeo L 0-1 >5 0-25 | Siltloam____________ .. _______ CL-ML, CL | A4
25-52 | Siltloam_____._______________. CL A-6
52-60 | Silty elay ... ... ____ CL A-6, A7
Talbott: TbC2, TbD2, ToD3, TrD, TrE._.. >3% | 1%-3% 0-7 | Siltloam______________________ ML, CL A-6, A-7
Rock outcrop part of TrD and TrE 7-35 | Clay. .. MH, CH A-7
not estimated. 35 | Limestone.
Wallen: WaF, WeF____________________ 351 14-31% 06 | Gravellyloam__._._____________ SM-SC, A-2, A4
Rock outcrop part of WeF not esti- CL-ML,
mated. SM, ML
6-28 | Cobbly loam_._______.__________ SM, SM-SC, | A-2, A4,
GM, GM-| A-1
GC
28 | Sandstone.
Whitesburg: Ws._ ... . _______ 114-214 345 0-50 | Silt loam, silty clay loam________ ML, CL A4, A-6
50 | Shale.
Whitwell: Wt . _____ - 2-3 >5 0-13 | Loam.______________.__________ CL-ML, CL. | A4
13-55 | Clay loam, loam________________ CL A4, A-6

1 NP means nonplastic.
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Coarse Percentage less than 3 inches passing sieve— . .
fraction Liquid Plasticity | Permea- Aval};able Reacti Sh““lll"
greater than limit index bility water eaction Hikerit
3 inches No. 4 No. 10 No.40 | No. 200 capacity potentia
Inches Inches per

Percent Percent per hour inch of soil pH
0-3 90-100 80-95 65-85 52-65 20-30 3-9 0.6-2.0 | 0.17-0.19 5.1-5.5 | Low.
0-5 75-100 65-95 55~-80 40-65 20-30 2-7 2.0-6.0 | 0.09-0.14 5.1-5.5 | Low.
0 90-100 85-95 60-90 50-80 25-35 7-14 0.6-2.0 | 0.16-0.18 5.1-6.0 | Low.
0-3 90-100 80-95 60-90 50-85 25-40 11-20 0.6-2.0 | 0.14-0.17 5.1-6.0 | Low.
0 95-100 90-100 70-95 55-85 20-35 4-18 0.6-2.0 | 0.18-0.22 6.1-7.3 | Low.
0 95-100 90-100 80-95 55-75 15-25 4-9 0.6-2.0 | 0.18-0.22 5.1-6.0 | Low.

95-100 90-100 80-95 60-80 15-30 5-12 0.6-2.0 | 0.17-0.20 5.1-6.0 | Low.
0 95-100 90-100 65-95 55-85 15~25 2-7 0.6-2.0 | 0.17-0.22 5.6-7.3 | Low.
0-5 65~90 55-85 45-65 30-50 15-25 2-7 2.0-6.0 | 0.11-0.14 5.6-7.3 | Low.
0 100 95-100 90-100 85-95 20-30 5-10 0.6-2.0 | 0.18-0.20 4.5-5.5 | Low.
0-10 95-100 85-100 80-100 80-95 25-35 11-20 | 0.06-0.2 | 0.07-0.10 4.5-5.5 | Low.
0-15 85-100 80-100 75-95 75-90 30-45 11-20 0.2-0.6 | 0.12-0.15 4.5-5.5 | Low.
0 100 95-100 95~-100 90-95 3045 11-15 0.6-2.0 | 0.16-0.18 5.1-6.0 | Low.
0 100 95-100 95-100 90-100 55-80 25-45 0.2-0.6 | 0.10-0.14 5.1-7.3 | Moderate.
2-10 70-85 65-80 45-70 30-55 NP-25 NP-7 2.0-6.0 | 0.07-0.12 4.5-5.5 | Low.
15-30 35-65 30-60 20-55 1540 NP-25 NP-7 2.0-6.0 | 0.05-0.09 4.5-5.5 | Low.

0 95-100 90-100 80-90 70-90 30-40 6-15 0.6-2.0 | 0.15-0.19 6.1-7.8 | Low.
0-3 90~-100 80-95 60-75 50-70 20-30 5-9 0.6-2.0 | 0.16-0.18 5.1-5.5 | Low.
0-3 90-100 80-95 60-75 50-75 25-35 8-15 0.6-2.0 | 0.15-0.18 5.1-5.5 | Low.
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TaBLE 8.—[nterpretations 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. The
the instructions for referring to other series

Degree and kind of limitation for—
Soil series and
map symbols Septic tank Sewage Shallow Dwellings without Sanitary
absorption fields lagoons excavations basements landfill *
Allen:
ANC . Slight_____________ Severe: slope_.___. Slight______________ Slight______________ Slight____________.
AnD oL Moderate: slope_._| Severe: slope_____. Moderate: slope_..; Moderate: slope...| Moderate: slope___
AnE_ . Severe: slope______ Severe: slope_____. Severe: slope_____. Severe: slope______ Severe: slope___._.
Altivista: At_______. Severe: wetness_..| Severe: wetness_.__| Severe: wetness.__| Moderate: wetness.| Severe: wetness___
*Bland: BdE__._____ Severe: rock Severe: slope; Severe: rock Severe: rock Severe: rock
Rock outcrop outcrop; depth depth to rock. outerop; depth outcrop; depth outerop; depth
part not to rock. to rock. to rock. to rock.
rated.
Bouldin: BoF__.__. Severe: slope; Severe: slope; Severe: slope; Severe: slope; Severe: slope;
large stones. large stones. large stones. large stones. large stones.
*Calvin: CaE, CaF,
CeF o~ Severe: depth to Severe: slope-____. Severe: depth Severe: slope; Severe: slope;
For Wallen rock ; slope. to rock; slope. depth to rock. depth to rock.
part of CcF,
see Wallen
series.
Claiborne:
CeCo e Slight .. ___________ Severe: slope____. Slight_____.________ Slight______________ Slight_______._____
CeD, CeE, CfE3___| Severe: slope_____. Severe: slope_____. Severe: slope____.. Severe: slope___.___ Severe: slope_____.
Clarksville:
CKD oo Moderate: slope.._| Severe: slope_____. Moderate: small Moderate: slope; Moderate: slope._.
stones. small stones.
CKE. e Severe: slope.—-... Severe: slope_____._ Severe: slope; Severe: slope______ Severe: slope.____.
small stones.
Cloudland :
CoBo . Severe: percs Moderate: slope_._| Moderate: wetness.| Moderate: wetness.| Slight______________
slowly. .
COC e Severelz percs Severe: slope_.____| Moderate: wetness.| Moderate: wetness.| Slight______________
slowly.
Cynthiana: CyD,
CyE Severe: depth to Severe: depth to Severe: depth to Severe: slope; Severe: depth
rock ; slope. rock ; slope. rock ; slope. depth to rock. to rock ; slope.
Dandridge: DaD,
Dak, DaF_______.. Severe: depth to Severe: depth to Severe: depth to Severe: depth Severe: depth
rock ; slope. rock ; slope. rock ; slope. to rock; slope. to rock ; slope.
Decatur:
DCCo Slight_ Moderate: slope.__{ Slight_.___________. Slight . ____________ Moderate: too
clayey.
DeDee . Moderate: slope-__| Severe: slope..___. Moderate: slope--_| Moderate: slope-__|{ Severe: slope;
too clayey.
Dewey :
DeC . Slight o _ Severe: slope.____. Slight o= Slight ____ . ___ Moderate: too
clayey.
DeD______ ... Moderate: slope___| Severe: slope_____. Moderate: slope___| Moderate: slope___| Severe: too
clayey ; slope.
Dunmore :
DnC_ . Moderate: percs Severe: slope-.___. Moderate: too Stight____________._. Moderate: too
slowly. clayey. clayey.
DnD,DoD__._____ Moderate: slope; Severe: slope______ Moderate: too Moderate: slope.__| Severe: slope;
percs slowly. clayey. too clayey.
DnE. __________.. Severe: slope.____. Severe: slope_..____ Severe: slope_____. Severe: slope______ Severe: slope;
too clayey.
Dunning: Du_______ Severe: floods; Severe: floods; Severe : floods; to Severe: floods; Severe: floods;
percs slowly ; wetness. clayey ; wetness. shrink-swell ; wetness.
wetness. wetness.
Baly: Ea__._.__.___ Severe: floods_____ Severe: floods_..__ Severe: floods_____ Severe: floods.____ Severe: floods_____
BEmory: Em._._.___ Stlight______________| Moderate: seepage.| Slight______________ Slight______________ Slight_ . ___________.
Etowah :
EtB_ . Slight__ ... Moderate: slope_. . Slight______________ Slight___ . _____ Slight_____________.
EtC . Siight. o Severe: slope..-__. Slight______________ Slight______________ Slight_____________.
EtD___ o ______ Moderate: slope___{ Severe: slope_____. Moderate: slope___| Moderate: slope.._| Moderate: slope..__
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soils in such mapping units may have different properties and limitations, and for this reason it is necessary to follow carefully
that appear in the first column of this table]

Degree and kind of limitation for—Cont’d.

Suitability as source of—

Soil features affecting—

Local roads Light . Pond reservoir Embankments, dikes,
and streets industry Road 11l Topsoil areas and levees
Slight__ Moderate: slope._.| Fair: lowstrength.| Good______________, Seepage. - —______ Favorable.
Moderate: slope___| Severe: slope_____. Fair: low Fair: slope_______. Seepage. oo ___ Favorable.
strength ; slope.
Severe: slope_____. Severe: slope.____. Poor: slope_______. Poor: slope—_____.. Slope- . Favorable.
Moderate: wetness.| Moderate: wetness.| Fair: wetness_____ Fair: wetness_.____ Seepage.__________ Favorable.
Severe: rock Severe: depth to Poor: rock out- Poor: tooclayey; Depth to rock; Rock outcrop;
outcrop; depth rock ; rock crop; thin layer, thin layer. slope. thin layer.
to rock. outerop.
Severe: slope; Severe: slope; Poor: slope; Poor: slope; Slope; seepage____. Large stones.
susceptible to large stones. large stones. large stones.
slippage.
Severe: slope; Severe: slope; Poor: slope___._.__. Poor: slope; Depth to rock; Thin layer.
depth to rock; depth to rock. thin layer. slope.
susceptible to
slippage.
Moderate: low Moderate: slope-__| Fair: low strength_| Go0Q. e . Seepage._ .. ________ Piping.
strength.
Severe: slope_____. Severe: slope_____. Fair to poor: slope| Poor: slope_______. Slope; seepage.._.| Piping.
Moderate: slope__.| Severe: slope_____. GOOA o e Poor: small stones.| Seepage; slope...___. Favorable.
Severe: slope__.... Severe: slope..__. Poor: slope_...___. Poor: slope; Slope ; seepage_—.—_. Favorable.
small stones.
Moderate: low Moderate: wetness.| Fair: low strength.| Fair: thin layer___| Favorable ____._.__.__ Piping.
strength.
Moderate: low Moderate: wetness;| Fair: low strength_{ Fair: thin layer___| Favorable__________ Piping.
strength, slope.
Severe: depth Severe: slope; Poor: thin Poor: too clayey._.| Slope; depth to rock.| Thin layer; rock
to rock ; slope. depth to rock. layer; slope. outerop.
Severe: depth Severe: depth Poor: slope; Poor: thinlayer; Depth to rock; Thin layer.
to rock ; slope. to rock; slope. thin layer. slope. slope ; shale
bedrock is
impermeable.
Moderate: low Moderate: low Fair: low strength.| Fair: too clayey; Seepage_____————__ Compressible ;
strength. strength ; slope. thin layer. piping.
Moderate: slope; Severe: slope_____. Fair: slope; Fair: too clayey; Seepage; slope-____. Compressible ;
low strength. low strength. thin layer. piping.
Moderate: low Moderate: slope; Fair: low strength_| Fair: too clayey; Seepage_ . _____ Compressible;
strength. low strength. thin layer. piping.
Moderate: slope; Severe: slope..____ Fair: low Fair: too clayey; Seepage ; slope.___ . Compressible;
low strength. strength ; slope. thin layer; slope. piping.
Moderate: low Moderate: low Poor: low strength.i Poor: too clayey.._.| Seepage_ . _____ Compressible;
strength. strength ; slope. piping.
Moderate: slope; Severe: slope______ Poor: low strength.| Poor: too clayey__.| Seepage; slope-____. Compressible ;
low strength. piping.
Severe: slope_____. Severe: slope______ Poor; slope; Poor: too clayey._.| Seepage; slope.____. Compressible ;
low strength. piping ; slope.
Severe: floods; Severe: floods; Poor: wetness: Poor: wetness; Floods_ oo Compressible;
wetness ; shrink- wetness ; shrink- shrink-swell. too clayey. hard to pack.
swell. swell.
Severe: floods.____ Severe: floods___.__ Fair: low strength_| Good______________. Seepage; floods_____ Piping.
Moderate: low Slight_____________. Fair: low strength_| Good_____._________ Seepage_ . _._.____ Piping.
strength,
Moderate: low Slight____ . _______ Fair: lowstrength_| Good_____________.._ Seepage oo Piping.
strength.
Moderate: low Moderate: slope-..| Fair: lowstrength_| Good_______________ Seepage_ .. .____ Piping.
strength.
Moderate: slope; Severe: slope_.._._ Fair: low strength_{ Fair: slope__._.___ Seepage____ . ______ Piping.

low strength.
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TaBLE 8.—/Interpretations of engineering

Soil series and

Degree and kind of limitation for—

map symbols Septic tank Sewage Shallow Dwellings without Sanitary
absorption fields lagoons excavations basements landfill *
Fullerton :
FRC e SHEDt e Severe: slope__.__.. Slight e Slight . ______ Moderate: too
clayey.
[ 110 T — Moderate: slope-._| Severe: slope___... Moderate: slope___| Moderate: slope___| Moderate: slope;
too clayey.
[ | Severe: slope__.___- Severe: slope___._._. Severe: slope...__. Severe: slope______ Severe: slope____._.
Gilpin: GpFoao——___ Severe: depth to Severe: slope; Severe: depth Severe: slope______ Severe: slope;
_rock; slope. depth to rock. to rock; slope. depth to rock.
Greendale: Gro.____ Slight____ . Moderate: seepage.| Slight______________ Moderate___________ Slight .
Guthrie: Gu_______. Severe: wetness; Slight . ___________ Severe: wetness___| Severe: wetness_._| Severe: wetness___
percs slowly.
Hamblen: Ha_.___.__. Severe: floods_.._- Severe: floods:....| Severe: floods_..__ Severe: floods__..._ Severe: floods___.__
Hartsells:
HeCo oo Severe: depth to Severe: depth Moderate: depth Slight_.____________| Severe: depth
rock. to rock. to rock. to rock.
HeDem . Severe: depth to Severe: slope; Moderate: depth Moderate: slope._..| Severe: depth
rock. depth. to rock. to rock.
Hayter:
HhC . Slight__ . Severe: slope Slighto oo Slight_____.________ Slight_________._.
(5111 0 Moderate: slope___| Severe: slope___._. Slight_____________ Moderate: slope___| Moderate: slope_..
HhE ... Severe: slope-____. Severe: slope._____ Severe: slope....-. Severe: slope______ Severe: slope.._._.
HKD oo, Moderate: slope._._.| Severe: slope.____. Moderate: slope-__| Moderate: slope___| Moderate: slope_..
HKE, HkF . —__ Severe: slope___... Severe: slope_.___. Severe: slope_____. Severe: slope_.__.._ Severe: slope....__.
Holston :
HoBo . Slight oo Moderate: slope__-| Slight. . . _____ Slight oo~ Slight o
HoC, HXo . Slight e oo Severe: slope___._.. Slight . ____ Slight oo ___ Slight et
Properties of
Urban land
part of Hx
are too vari-
able for in-
terpretations
to be made.
HoDo .. Moderate: slope..._| Severe: slope_____. Moderate: slope___] Moderate: slope___| Moderate: slope.__
Jefferson :
JeCo . Slight_____ Moderate: slope___| Slight___ Slight Slight oo .
JeDo o, Moderate: slope___| Severe: slope__.___. Moderate: slope-__.| Moderate: slope-..; Moderate: slope___
1 ) { oS, Slight ... Severe: slope_.__.. Moderate: small Slight __________.__ Slight______________
stones.
D . Moderate: slope___| Severe: slope-——-—. Moderate: small Moderate: slope__.| Moderate: slope___
stones.
JFE L Severe: slope_____. Severe: slope_____. Severe: slope; Severe: slope______ Severe: slope____..
susceptible to
slippage.
Leadvale:
LaB. = Severe: percs Moderate: slope...| Moderate: wetness.| Moderate: wetness.| Moderate: wetness.
slowly.
LaC o Severe: percs Severe: slope______ Moderate: wetness.| Moderate: wetness.| Moderate: wetness.
slowly.
Leesburg: LbD_.___. Moderate: slope_._| Severe: slope______ Moderate: small Moderate: slope; Moderate: slope___
stones. small stones.
Lehew: LleF________ Severe: slope; Severe: slope; Severe: slope; Severe: slope; Severe: slope;
depth to rock. depth to rock. depth to rock. depth to rock. depth to rock.
Lindside: Ln____..._. Severe: floods_____ Severe: floods:____| Severe: floods_____ Severe: floods..__._ Severe: floods;

wetness.
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Degree and kind of limitation for—Cont'd.

Suitability as source of—

Soil features affecting—

Local roads Light Pond reservoir Embankments, dikes,
and streets industry Road fill Topsoil areas and levees
Moderate: low Moderate: slope___| Fair: low strength_| Poor: small stones.| Seepage__—___ .. Compressible.
strength.
Moderate: slope; Severe: slope_____. Fair: low Poor: small stones.| Seepage; slope__-__. Compressible.
low strength. strength ; slope.
Severe: slope..___. Severe: slope_____. Poor: slope____.___. Poor: small stones;| Seepage; slope_____. Compressible.
slope.
Severe: slope; Severe: slope._____ Poor: slope; Poor: slope; Slope ; depth to rock_| Thin layer.
depth to rock. thin layer. small stones.
Moderate: low Slight . ____.________ Fair: lowstrength_ | Good__.___________._ Seepage____________ Piping.
strength,
Severe: wetness___| Severe: wetness___| Poor: wetness; Poor: wetness.__._ Favorable._________ Piping.
low strength.
Severe: floods_____ Severe: floods__..._ Fair: low strength.| Good—..___________. Favorable___....____ All features
favorable.
Moderate: depth Moderate: slope__.| Fair: thin layer.__| Good_______________ Seepage_ . _________ Thin layer.
to rock.
Severe: depth Severe: slope_____. Fair: thin layer___| Fair: slope_______. Seepage ; slope.____. Thin layer.
to rock ; slope.
Slight_____________. Moderate: slope___| Fair: lowstrength_| Good_________._____ Seepage. . ______ Piping.
Moderate: slope; Severe: slope_.___._ Fair: low strength.| Fair: slope_______. Seepage; slope______ Piping.
susceptible to
slippage.
Severe: susceptible| Severe: slope_____._ Poor: slope..__.__. Poor: slope.._____. Seepage; slope_____. Piping.
to slippage; slope.
Moderate: slope; Severe: slope______ Fair: low strength.| Fair: small stones.| Seepage; slope___.._. Piping.
susceptible to
slippage.
Severe: susceptible| Severe: slope_____. Poor: slope_______. Poor: slope; Seepage; slope_____. Piping.
to slippage ; slope. small stones.
Moderate: low Slght______________ Fair: low strength.| Good_______________ Favorable; Piping.
strength. underlain by
impervious shale.
Moderate: low Moderate: slope.._| Fair: low strength_| Good______________ Favorable; Piping.
strength, underlain by
impervious shale.
Moderate: slope; Severe: slope._____ Fair: slope; Fair: slope________ Slope_ . Piping.
low strength. low strength.
Stight_____________. Moderate: slope___{ Good.______________ Good_ o ____. Seepage. ... ________ All features
favorable.
Moderate: slope; Severe: slope_____. Good__________.____. Poor: slope_______. Seepage ; slope..____. All features
susceptible to favorable,
slippage.
Slight_._____________ Moderate: slope...| Good______________. Poor: small stones.| Seepage____________ All features
favorable.
Moderate: slope; Severe: slope__.__. Good__.____.________ Poor: small stones.| Seepage; slope_____. All features
susceptible to favorable.
slippage.
Severe: susceptible| Severe: slope______ Poor: slope_____._. Poor; smallstones;| Slope______________. All features
to slippage; slope. slope. favorable.
Moderate: low Moderate: wetness.| Fair: low strength_| Fair: thin layer___{ Favorable._________ Piping.
strength ; wetness.
Moderate: low Moderate: slope__.| Fair: low strength.| Fair: thin layer___| Favorable__________ Piping.
strength ; wetness.
Moderate: slope__.| Severe: slope_____. Good________._______ Poor: small stones.| Slope; seepage______ All features
favorable.
Severe: slope; Severe: slope.____. Poor: slope; Poor: slope; Slope ; depth to rock_| Thin layer.
susceptible to thin layer. thin layer.
slippage.
Severe: floods_____ Severe: floods_____ Fair: low strength_| Good________._______ Seepage____________ Piping.
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Degree and kind of limitation for—
Soil series and
map symbols Septic tank Sewage Shallow Dwellings without Sanitary
absorption fields lagoons excavations basements landfill*
Litz: L2D, LzE,
3, LzF _______ Severe: percs Severe: slope; Severe: depth Severe: slope; Severe: slope;
slowly ; slope. depth to rock. to rock. depth to rock. depth to rock.
Melvin: Ma____.___. Severe: floods; Severe: floods; Severe: floods: Severe: floods; Severe: floods;
wetness. wetness. wetness. wetness. wetness.
Minvale:

eB__ ] Stight____________ Moderate: slope; Slight___._________ Slight______________ Slight__ . ________

seepage.

MeC Slight______________ Severe: slope_____. Slight_____.________ Slight______________ Slight_____________. :

MeD____________. Moderate: slope__.[ Severe: slope_____. Moderate: slope__.| Moderate: slope___| Moderate: slope.__
*Montevallo: MnD,

MnE, MoE _______| Severe: depth to Severe: slope; Severe: depth Severe: depth Severe: slope;

For Talbott rock ; slope. depth to rock. to rock ; slope. to rock ; slope. depth to rock.
part of MoE,
see Talbott
series.
Needmore: NdB, NdC| Severe: percs Moderate: depth Severe: depth to Moderate: depth Severe: too clayey;|
slowly. to rock. rock ; too clayey. to rock. depth to rock.
Nella :

NeC_ . ______ Slight__.._____ . _____] Moderate to severe: | Stight_____________. Slight______________ Slight______________ :

slope ; seepage.

NeD__.__________ Moderate: slope_._| Severe: slope_____. Stight______________ Moderate: slope___] Moderate: slope___|"°

NeE_ __ . _____ Severe: slope______ Severe: slope_.____ Severe: slope_.____ Severe: slope______| Severe: slope_-____| !
*Rock outcrop-Talbott

complex: RtE.
Rock outecrop
part not
rated. For
Talbott part,
see Talbott
series. :
Sensabaugh: Sa.___. Moderate: wetness.! Severe: floods; Moderate to slight: Severe: floods_____ Severe: floods.___. !
percs rapidly. small stones.
Sequatchie: Se_____. Slight______________ Moderate: percs Slight____________.__ Slight______________ Slight: deep
rapidly. trenches may
extend to
water table.
Sequoia :

SkC2__ o __ Severe: percs Moderate to slight: | Severe: too clayey;l Moderate: low Severe: too clayey;

slowly. slope. depth to rock. strength. depth to rock.

SkD2___ . _. Severe: percs Severe: slope______ Severe: too clayey: Moderate: slope; Severe: too clayey;

slowly. depth to rock. low strength. depth to rock.
Sewanee: Sn_______. Severe: floods; Severe: floods; Severe: floods; Severe: floods; Severe: floods_____
wetness. wetness. wetness. wetness.
Shouns :
oC_ o __ Slight_____._______ Moderate to severe: | Slight______.___ _____ Stight___ . _____ Slight______________
: slope.

310] 0 Moderale: slope___| Severe: slope______ Moderate: slope___| Moderate: slope__.| Moderate: slope.__
Staser: Ss_________. Severe: floods_____ Severe: floods____._ Slight________.___.___ Severe: floods___.__ Severe: floods_.___|
Statler: St_________ Slight._____________ Moderate: seepage.! Slight______________ Stight______________ Moderate: in

places deep
trenches extend
to water table.
Sullivan: Su_______. Severe: floods.____ Severe: floods_____ Severe: floods:____ Severe: floods.____ Severe: floods.___. :
Taft: Ta___________ Severe: wetness; Stight_ . ____ Severe: wetness__.| Severe: wetness___| Severe: wetness___| |
percs slowly.
Talbott: ThC2,

TbD2, ToD3, TrD,

TE__ Severe: percs Severe: depth Severe: too clayey;| Moderate to severe: | Severe: depth to

Rock outcrop part slowly. to rock. depth to rock. shrink-swell. rock ; too clayey.

of TrD not
rated.
Wallen: WaF, WeF__| Severe: slope; Severe: slope; Severe: slope; Severe: slope; Severe: slope;
Rock outcrop depth to rock. depth to rock. depth to rock. depth to rock. depth to rock.
part of WeF
not rated.
Whitesburg: Ws____. Severe: wetness___| Moderate: receives| Slight. ____.________ Severe: receives Severe: receives
runoff. runoff. runoff.
Whitwell: Wt_______ Severe: wetness___| Severe____.________ Severe: wetness___| Severe: wetness___| Severe: wetness.__

!
i

! Onsite studies of the underlying strata, water table, and hazards of aquifer pollution and drainage into ground water need j

to be made for landfills.
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(

Degree and kind of limitation for—Cont’d.

Suitability as source of-—

Soil features affecting—

Local roads

Light

Pond reservoir

Embankments, dikes,

and streets industry Road fill Topsoil areas and levees

Severe: slope; Severe: slope______ Poor: low strength;| Poor: small stones.| Slope; shale is Thin layer.
depth to rock. thin layer ; slope. impermeable.

Severe: floods_____ Severe: floods; Poor: wetness_____ Poor: wetness_____ Seepage o ____ Piping.

wetness.

Moderate: low Slight_ ___________. Fair to good: low Good to fair: small| Seepage__._________ All features
strength. strength. stones; thin layer. favorable.

Moderate: low Moderate: slope___| Fair to good: low | Good to fair: small| Seepage____________ All features
strength. strength. stones; thin layer. favorable.

Moderate: low Severe: slope______ Fair to good: low Good to fair: small| Seepage; slope..___. All features
strength ; slope. strength. stones; thin layer. favorable.

Severe: slope; Severe; slope; Fair: thin layer___| Poor: small stones.| Slope; shale bedrock| Thin layer.
depth to rock. depth to rock. impermeable.

Severe: low Moderate: depth Poor: low strength_.| Poor: too clayey__.| Favorable_____._____ Compressible ;
strength. to rock. thin layer.

Slight_____________. Moderate: slope-__| Good_______.___.____ Fair: small stones_| Seepage__.-——————_- All features

favorable.

Moderate: slope; Severe: slope______ Good_ . Fair: small stones.| Seepage; slope_____. All features
susceptible to favorable.
slippage.

Severe: slope; Severe: slope..._.. Poor: slope.._._____| Poor: slope____.__. Slope_ o All features
susceptible to favorable.
slippage.

Moderate: floods__.| Severe: floods.___._ Good_______________ Fair to poor: Seepage_ oo Favorable.

small stones.

Moderate: low Slight______________ Good to fair: low Good_ . ________ Seepage__._________ Favorable.
strength. strength.

Severe: low Moderate: shrink- | Poor: low strength.| Poor: too clayey__.| Favorable__________ Compressible ;
strength, swell. thin layer.

Severe: low Severe: slope_.___. Poor: low strength_| Poor: too clayey___| Favorable__________ Compressible ;
strength ; slope. thin layer.

Severe: floods; Severe: floods; Fair: wetness_____ Fair: wetness_____. Seepage . ___.___ Favorable.
wetness. wetness.

Stight_ . ___________. Moderate: slope___| Good_______________ Good to fair: Seepage_ __________ Favorable,

thin layer.

Moderate: slope-__| Severe: slope______ Good______________. Good to fair: Seepage; slope______ Favorable.

thin layer.

Severe: floods_____ Severe: floods_____ Fair: low strength_| Good______.________. Seepage._._ . _____ Piping.

Moderate: low Slight__________._.__ Fair: low strength_| Good__..____________ Seepage_ . ______ Piping.
strength.

Severe: floods.____ Severe: floods.____ Fair: lowstrength_ | Good__.____ ________ Seepage_.—.._______ Piping.

Severe: wetness.__| Severe: wetness___| Poor: low Poor: wetness_____ Favorable___.______ Piping.

strength ; wetness.

Severe: low Moderate to severe: | Poor: low strength_| Poor: too clayey...| Cavernous limestone| Compressible.
strength; depth depth ; shrink- at a depth of 20
to rock. swell ; slope. to 40 inches.

Severe: slope: Severe: slope; Poor: slope_______. Poor: slope: Slope : depth Thin layer.
depth to rock. depth to rock. small stones. to rock.

Moderate: wetness.| Moderate: receives| Fair: low strength_| Fair: clayey____._. Favorable._________ Piping.

runoff.

Moderate: wetness.| Severe: wetness___| Fair: low Fair: wetness_____. Seepage____________ Piping.

strength ; wetness.
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in the soil. Shrinking and swelling of soils cause much
damage to building foundations, roads, and other struc-
tures. A Aigh shrink-swell potential indicates a hazard to
maintenance of structures built in, on, or with material
having this rating.

Engineering interpretations of soils

The estimated interpretations in table 8 are based on
the engineering properties of soils shown in table 7, on
test data for soils in this survey area and others nearby or
adjoining, and on the experience of engineers and soil
scientists with the soils of Hawkins and Hancock Coun-
ties. In table 8, ratings are used to summarize limitations
or suitability of the soils for all listed purposes other than
for pond reservoirs and embankments, dikes, and leveces.
For these particular uses, table 8 lists those soil fea-
tures not to be overlooked in planning, installation, and
maintenance.

Soil limitations are indicated by the ratings slight, mod-
erate, and severe. Slight means soil properties generally
are favorable for the rated use, or in other words, limita-
tions are minor and easily overcome. M oderate means that
some soil properties are unfavorable but can be overcome
or modified by special planning and design. Severe means
.that soil properties are so unfavorable and so difficult to
correct or overcome as to require major soil reclamation
and special designs.

Soil snitability is rated by the terms good, fair, and
poor, which have, respectively, meanings approximately
parallel to the terms slight, moderate, and severe,

Soil features not to be overlooked in the planning, in-
stallation, and maintenance of pond reservoirs, embank-
ments, dikes, and levees are listed for each soil in table 8.

Following arc explanations of the columns in table 8.

Septic tank absorption fields are subsurface systems of
tile or perforated pipe that distribute effluent from a septic
tank into natural soil. The soil material from a depth of
18 inches to 6 feet is evaluated. The soil properties con-
sidered are those that affect both absorption of effluent
and construction and operation of the system. Properties
that affect absorption are permeability, depth to water
table, rock or other impervious layers, and susceptibility
to flooding. If drainage is poor, or flooding is frequent,
other properties have little bearing on the rating. Slope is
a soil property that affects difficulty of layout and con-
struction and the risk of soil crosion, lateral seepage, and
downslope flow of effluent. Large rocks or houlders in-
crease construction costs.

Sewage lagoons are shallow ponds constructed to hold
sewage within a depth of 2 to 5 feet long enough for bac-
teria to decompose the solids. Sewage lagoons require con-
sideration of the soil for two functions: as a vessel for
the impounded area, and as soil material for the dam or
embankment. Adequate soil material must be available
that is suitable for the structure, and when properly con-
structed, the lagoon must be capable of holding water
with minimum seepage. A lagoon has a nearly level floor
and sides or embankments of compacted soil material.
The assumption is made that the embankment is com-
pacted to medium density and the pond is protected from
flooding. Properties are considered that affect the pond
floor and the embankment. Those that affect the pond floor
are permeability, organic-matter content, and slope; and
if the floor needs to be leveled, depth to bedrock becomes

important. The soil properties that affect the embankment
are the engineering properties of the embankment mate-
rial as interpreted from the Unified classification and the
amount of stones, if any, that influence the ease of ex-
cavation and compaction of the embankment material.

Shallow excavations are those that require digging or
trenching to a depth of less than 6 feet; for example, ex-
cavations for underground utility lines ( pipelines, sewers,
cables), cemeteries, basements, and open ditches. Soil
properties considered in this use are depth to bedrock,
stoniness, rockiness, water table, flooding, slope, and tex-
ture. Additional interpretations concerning shrink-swell
potential and corrosivity are needed for giving ratings for
the ultimate use of soils for pipelines.

Dwellings without basements as rated in table 8 are
single-family dwellings or other structures not more than
three stories high and are supported by foundation foot-
ings placed on undisturbed soil. The emphasis in rating
soils for dwellings is on the properties that affect founda-
tions, but also considered are slope, susceptibility to flood-
ing, seasonal wetness, and other hydrologic conditions.
The properties influencing foundation support are those
affecting bearing capacity and settlement under load.
Properties affecting bearing strength and settlement of
the natural soil are density, wetness, flooding, plasticity,
texture, and shrink-swell potential. Also considered are
soll properties, particularly depth to bedrock, that in-
fluence installation of utility lines. Onsite investigations
are needed for specific placement of buildings and utility
lines and for detailed design of foundations.

Sanitary landfill is a method of disposing of refuse in
dug trenches. The waste is spread in thin layers, com-
pacted, and covered with soil throughout the disposal
period. Landfills are subject to heavy vehicular traffic.
Some soil properties that affect suitability for landfill
are ease of excavation, hazard of polluting ground water,
and trafficability. Criteria used to determine ratings for
sanitary landfills are drainage, depth to water table, flood-
ing, permeability, texture, slope, depth to bedrock, stoni-
ness, and rockiness. Data given in this report cannot be
substituted for geologic investigations, because soil bor-
ings are normally limited to depths of 5 to 6 feet, whereas
many sanitary landfills are made to depths of 10 to 15
feet. These interpretations are useful in preliminary de-
terminations of sanitary landfill sites, thus saving time
and expense of more detailed investigations.

Local roads and streets, as rated in table 8, have some
kind of all-weather surface expected to carry automobile
traffic all year. They have a subgrade of underlying soil
material; a base consisting of gravel, crushed rock. or
soil material stabilized with lime or cement; and a flexible
or rigid surface. commonly asphalt or concrete. These
roads are graded to shed water. and have ordinary pro-
visions for drainage. They are built mainly from soil at
hand, and most cuts and fills are less than 6 feet deep. Soil
properties that most affect design and construction of
roads and streets are those affecting the load supporting
capacity and stability of the subgrade and those affecting
the workability and amount of cut and fill. The AASHTO
and Unified classifications of the soil material and the
shrink-swell potential give an indication of the load sup-
porting capacity. Wetness and flooding affect the stability
of the material. Slope. depth to hard rock, stoniness. rocki-
ness, and wetness affect the ease of excavation.
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Light industry is limited to structures other than dwel-
lings three stories or less in height. Ratings are for un-
disturbed soil that is used to support building founda-
tions. Emphasis is on foundations and the ease of exca-
vation for underground utilities. Soil properties affecting
load-supporting capacity and settlement under load are
wetness, flooding, texture, plasticity, density, and shrink-
swell potential. Properties affecting excavation are wet-
ness, flooding, slope, and depth to bedrock.

Road fill is soil material used for making embankments
for roads. Because low embankments or the upper part of
high embankments serve as the subgrade for roads, soil
material for road fill also needs to be good for the sub-
grade. Suitability ratings are given for the whole soil
from the surface to a depth of 5 or 6 feet based on the as-
sumption that soil horizons will be mixed in loading,
dumping, and spreading operations. These ratings reflect
the predicted performance of the soil after it has been
placed in an embankment that has been properly com-
pacted and provided with adequate drainage, and the rela-
tive ease of excavating the material at borrow areas. Soil
properties considered 1n these ratings are the AASHTO
and Unified classifications of the soil material, shrink-
swell potential, slope, stoniness, rockiness, and drainage.

Topsoil is soil material used for topdressing areas
where vegetation is to be established and maintained.
Suitability is affected mainly by the ease of working and
spreading the soil material; natural fertility of the ma-
terial or the response of plants when fertilizer is applied;
and the absence or presence of substances toxic to plants.
Soil properties considered are texture, consistence, coarse
fragments, stoniness, and rockiness. Also considered are
certain features that affect the ease of excavating the ma-
terial, particularly slope, wetness, and thickness of suit-
able material. Soils having less than 8 inches of favorable
material are considered unsuitable as a source of topsoil.

Pond reservoir areas hold water behind a dam or em-
bankment. Soils suitable for pond reservoir areas have
low seepage, which is related to their permeability and
depth to fractured or permeable bedrock or other perme-
able material.

Embankments, dikes, and levees require soil material
resistant to seepage and piping and of favorable stability,
shrink-swell potential, shear strength. and compactibility.
Presence of stones or organic material in a soil are among
factors that arve unfavorable.

Formation and Classification

of the Soils

This section discusses the effects of the five factors of
soil formation on the soils in the survey area. The system
of soil classification is also explained, and the soil series
in the county are placed in some categories of this system.

Factors of Soil Formation

Soils differ from one another because of differences in
the materials in which they formed and different environ-
ments acting upon them. By studying the characteristics
of an existing soil, one can largely reconstruct the stages
and many of the interrelated processes of its formation.
The characteristics of a soil provide a basis for its place-
ment in the nationwide scheme of soil classification.

Soils form as the result of the interaction of five major
factors: parent material, acted upon by climate and hiv-
ing organisms, as influenced by topography and time. All
five factors influence the formation of every soil, but each
factor varies in its degree of expression from place to
place. The effect of any one factor is modified to some de-
gree by the other four. It would be difficult to overem-
phasize the extreme complexity of the interactions of these
five factors and the infinite degrees of their expression
in soils.

Each of the five factors of soil formation is discussed
briefly in the paragraphs that follow.

Parent material

Parent material is the unconsolidated mass from which
a soil forms. In Hawkins and Hancock Counties, most of
the soils formed in chemically altered materials weathered
from the underlying rock. The kind of parent material
determines the limits of the mineralogical and chemical
characteristics of the soil that formed in it.

As the rocks exposed to weathering in this survey area
were largely shale, siltstone, sandstone, and limestone, the
residual soils of the area reflect certain inherited charac-
teristics of those kinds of parent materials. For example,
the Dunmore, Decatur, Sequoia, and Needmore soils are
high in clay content but contain little sand. They formed
in clayey material weathered from limestone and shale.
The Hartsells and Wallen soils contain a high percentage
of sand. They formed in sandy materials weathered from
sandstone.

Some of the soils in this survey area formed in parent
materials that have been moved downslope or downstream
from the place where they were released upon weathering
of the parent rock. Material that has rolled down steep
slopes 1s classified as colluvium, and material deposited
on bottom land by water is known as alluvium. The Min-
vale, Shouns, Jefferson. Hayter, and Allen soils formed
in old colluvial deposits. and the Holston, Taft, and
Guthrie soils formed in old alluvial deposits.

Although some mixing of parent materials from differ-
ent sources has occurred because of such movement, some-
times over long distances, the soils that formed in al-
luvial and colluvial deposits commonly show strong in-
herited characteristics that indicate the origin of the de- -
posits. Thus the Shouns soils are notable for their silt
content and the common occurrence of reddish siltstone
and shale fragments within their profile. They are on col-
luvial foot slopes below steep areas of siltstone and shale.
The Jefferson.and Allen soils are rather high in sand
content and have some sandstone fragments, which shows
that the source of their parent materials was mainly sand-
stone. Soils that formed in alluvial deposits may have
formed from materials that washed from nearby slopes,
as in the case of Greenvale. Emory, and Whitesburg soils,
or from many points upstream along a major river and its
tributaries, as in the case of the Holston, Statler, and
other soils of the river bottoms and terraces.

Climate

Climate directly affects the accnmnlation of parent ma-
terial and the development of soil horizons. It regulates
the speed of the weathering of rocks. the chemical alter-
ing of minerals, and the processes of leaching, elnviation,
and illuviation. Indirectly, climate determines the kind of
plants and animals that can thrive in a particular region.
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The climate of this survey area is warm, humid, and
temperate. Winters are moderate, and the ground freezes
only to a depth of a few inches, and only for short periods.
The summers are warm and, for the most part, moist. A
mild, humid climate favors rapid physical and chemical
decomposition of rocks, minerals, and organic matter. In-
tensive leaching, eluviation, illuviation, and oxidation are
favored, and the resulting soils are generally moderate
to low in organic matter, low in bases, and strongly
oxidized.

The relatively small local differences in climate caused
by variations in slope, aspect, and drainage affect soil
formation to some extent. On steep slopes facing south
and west, the average daily temperature is higher than
on similar slopes facing north and east because the soils
are in sunlight for longer periods and radiation is re-
ceived at a more nearly direct angle, resulting in high
absorption of solar radiation. Because of the higher re-
sulting temperature, decomposition of organic matter and
physical and chemical reactions are more rapid. Conse-
quently, mature soils on west- and south-facing slopes
have a lower average moisture content, less organic mat-
ter, and generally a lighter colored surface layer than
soils on east- and north-facing slopes. For example,
Clarksville soils are commonly on west- and southwest-
facing slopes, Fullerton soils are on south-facing slopes,
and Claiborne soils are on east- and north-facing slopes.

The kind of vegetation that grows is also influenced by
differences in exposure. For example, dominant species
on south- and west-facing slopes of dolomitic ridges are
generally oaks and hickory, and yellow-poplar, gum, and
oaks are on east- and north-facing slopes of the same
ridge.

Living organisms

Many of the processes by which parent material is
transformed into soil are strongly influenced by living or-
ganisms and their remains and by-products. Plant re-
mains make up the major part of the organic matter that
is incorporated into a soil. Other organisms, including
earthworms, fungi, bacteria, insects, and various micro-
organisms, also contribute to the organic-matter content
of a soil.

Both physical and chemical changes in soils are brought
about by organisms. Mechanical mixing, separating of
soil and rock particles, and reconstitution are the result
of physical ingestion by simpler animals, tunnel and
burrow formation, and the prying and penetrating action
of roots. These mechanical changes in the soil result in
deeper water and air penetration and serve to deepen
chemical weathering,

Plant roots absorb nutrients from deep in the soil mate-
rial and transport them into leaf, twig, and stem tissues,
which eventuaily die, fall to the soil surface, and enrich
the surface. Organic acids resulting from the decay of
organisms leach downward in the soil, removing bases
and chemically altering clay minerals.

The soils in this survey area formed under a forest of
hardwoods that included scattered stands of pine and
cedar. Differences existed in the density of the stands, in
the relative proportions of species, and in the kinds of as-
sociated ground cover. However, these differences were
not sufficient to account for the marked differences in
properties among the mature, well-drained soils of the
survey area.

Topography

Topography, including slope, relief, and aspect, influ-
ences or modifies the effects of the other four soil-forming
factors. Other things being equal, steeper soils are shal-
lower, have less horizon differentiation, and lose more
water and soil material as a result of runoff and erosion
than the more nearly level soils. For example, the steep,
shallow, shaly Dandridge soils have little horizon develop-
ment because erosion removes soil material about as fast
as it forms from the underlying shale. The moderately
deep, clayey Needmore soils formed in less sloping areas
from the same shale. The aspect, or exposure, 1n relation
to the sun alters, in varying degrees, the microclimate and
the kind and amounts of plant and animal life in and on
the soil.

Topography is determined mainly by the underlying
rock, by the geologic history of the region, and by the ac-
tion of moving water. The present topography of Haw-
kins and Hancock Counties 1s a result of the faulting and
folding of underlying sedimentary rock strata (fig. 19),
which have been acted upon by geologic erosion over mil-
lions of years. Areas of soluble imestone have been eroded
to form valleys, and shale areas have been worn down to
form somewhat narrower valleys. The principal ridges are
protected to some extent by caps of more resistant sand-
stone and siltstone.

Elevation ranges from about 1,040 feet to about 3,100
feet in the survey area. In some locations, differences in
elevation of more than 1,000 feet are found within a
horizontal distance of less than a mile. This is the case
in the vieinity of Clinch Mountain and Poor Valley. Such
surfaces are slowly but constantly being leveled. Other
areas, notably on the broader high stream terraces, are
nearly level. Because these areas are above present-day
flood levels, they more nearly approach a state of equili-
brium, allowing the other soil-forming factors to hasten
soil maturity.

Figure 19.—Cut in sandstone on Clinch Mountain. The thin soil
is a Wallen gravelly loam.
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Time

The time required for a soil to form depends on the
combined influences of the other factors of soil formation.
Accumulation of parent material generally takes much
more time than is required for the development of soil
horizons. Less time is generally required for a soil to form
in a warm, humid region having luxuriant vegetation
than in a dry, cold region having sparse vegetation. Less
time is required if the parent material is permeable, on
gentle slopes, and chemically weatherable than if it is
slowly permeable, chemically inert, and on steeper slopes.

The soils of Hawkins and Hancock Counties range in
relative age from young to very old. Most of the soils on
first bottoms, in depressions, and along small drainage-
ways are young. Examples include Lindside, Ealy, Ham-
blen, Emory, and Greendale soils. They consist of geologi-
cally young deposits that have weakly developed or
undeveloped genetic profiles. The old, or mature, soils
formed in parent material that has remained in place for
a long time, perhaps millions of years, and has reached an
approximate state of environmental equilibrium. Mature
soils commonly have thicker, more numerous genetically
related horizons and more strongly weathered parent ma-
terial than do younger soils,

Parent material of soils on bottom lands and adjacent
stream terraces generally represents sequential ages of
weathering. In order of increasing age, for example,
Staser soils are on bottom lands, and Statler soils are on
low terraces of intermediate age. Sequatchie soils are on
somewhat higher, older terraces, and Holston soils are on
the oldest, highest terraces.

Classification of Soils

Classification consists of an orderly grouping of soils
according to a system designed to make it easier to remem-
ber soil characteristics and interrelationships. Classifica-
tion is useful in organizing and applying the results of
experience and research. Soils are placed in narrow classes
for discussion in detailed soil surveys and for application
of knowledge to farms and fields. The many thousands of
narrow classes are then grouped into progressively fewer
and broader classes in successively higher categories so
that information can be applied to large geographic areas.

Two systems of classifying soils have been used in the
United States in recent years. The older system was
adopted in 1938 (3) and revised later (§). The system cur-
rently used by the National Cooperative Soil Survey was
developed in the early sixties (4) and was adopted in
1965 (7). This system is under continual study.

The current system of classification has six categories.
Beginning with the most inclusive, these categories are the
order, the suborder, the great group, the subgroup, the
family, and the series. The criteria for classification are
soil properties that are measurable or observable, but the
properties are selected so that soils of similar genesis are
grouped together. The placement of some soil series in
the current system of classification, particularly in fami-
lies, may change as more precise information becomes
available. )

Table 9 shows the classification of each soil series in
Hawkins and Hancock Counties by family, subgroup, and
order according to the current system.

Except for the soil series, the classes that make up the

current system are defined briefly in the following para-
raphs. Soil series is defined in the section “How This
survey Was Made.” A detailed description of each soil
series in the county is given in the section “Descriptions
of the Soils.”

Orper: Ten soil orders are recognized in the current
system of classification. They are Alfisols, Aridisols, En-
tisols, Histosols, Inceptisols, Mollisols, Oxisols, Spodosols,
Ultisols, and Vertisols. The properties used to differentiate
the soil orders are those that tend to give broad climatic
groupings of soils. Three exceptions are Entisols, Histo-
sols, and Inceptisols, which occur in many climates.

Five of the soil orders are represented 1n Hawkins and
Hancock Counties. They are Alfisols, Entisols, Inceptisols,
Mollisols, and Ultisols.

Alfisols have an accumulation of aluminum and iron,
argillic or natric horizons, and a base saturation of more
than 35 percent.

Entisols are recent mineral soils that have little, if any,
horizon development.

Inceptisols are mineral soils that formed mostly in
young, but not recent material.

Mollisols are mineral soils that have a thick, dark-
colored surface layer, moderate or strong structure, and a
base saturation of more than 50 percent.

Ultisols have a clay-enriched B horizon and base satura-
tion less than 35 percent.

SunorpEr : Each order is divided into suborders, mainly
on the basis of soil characteristics that produce classes
having genetic similarity. A suborder has a narrow cli-
matic range than an order. The criteria for suborders re-
flect either the presence or absence of waterlogging or soil
differences resulting from climate or vegetation.

GreaT Grovur: Each suborder is divided into great
groups on the basis of uniformity in the kind and sequence
of genetic horizons.

UBGRoUP: Each great group is divided into sub-
groups, one representing the central (typic) concept of
the group, and others, called intergrades, made up of soils
that have mostly the properties of one great group but
also one or more properties of another great group.

Famiuy: Families are established within subgroups,
mainly on the basis of properties important to plant
growth. Some of these properties are texture, mineralogy,
reaction, soil temperature, permeability, consistence, and
thickness of horizons.
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Tasre 9.—Classification of soil series
Series Family Subgroup Order
Allen Fine-loamy, siliceous, thermic ______._____ Typic Paleudults _________________.___ Ultisols.
Altavista —_______________ Fine-loamy, mixed, thermic ______________ Aquic Hapludults ____________________ Ultisols.
Bland Fine, mixed, mesic Typic Hapludalfs ____________________ Alfisols.
Bouldin ________________ Loamy-skeletal, siliceous, mesic _________ Typic Paleudults . ______________ Ultisols.
Calvin Loamy-skeletal, mixed, mesic - .________.__ Typic Dystrochrepts .. ______________ Inceptisols.
Claiborne .o Fine-loamy, siliceous, mesic ______________ Typic Paleudults __________ . __________ Ultisols.
Clarksville . _____ Loamy-skeletal, siliceous, mesic __________ Typic Paleudults _____________________ Ultisols.
Cloudland .. ____.____ Coarse-loamy, siliceous, thermic —________ Glossic Fragiudults _ ... _________ Ultisols.
Cynthiana . _.___..___ ‘Fine, mixed, mesic —_____________________ Lithic Hapludalfs ___________________ Alfisols.
Dandridge oo Clayey-skeletal, mixed, mesic —___________ Lithic Ruptic-Alfic Eutrochrepts _____._._ Inceptisols.
Decatur oo Clayey, kaolinitic, thermic . _____._.__ Rhodic Paleudults _________________.__ Ultisols.
Dewey . Clayey, kaolinitic, thermic _______________ Typic Paleudults _____________________ Ultisols.
Dunmore _____.__________ Clayey, kaolinitic, mesic Typic Paleudults . ________________ Ultisols.
Dunning ________________ Fine, mixed, mesic ______._______________ Fluvaquentic Haplaquolls ________._____ Mollisols.
Ealy L ____ Coarse-loamy, siliceous, mesic ____________ Fluventic Dystrochrepts ______________ Inceptisols.
Emory .o __ Fine-silty, siliceous, thermic _____________ Fluventic Umbric Dystrochrepts _____. Inceptisols.
Btowah _________________ Fine-loamy, siliceous, thermic ___________ Typic Paleudults . __________________ Ultisols.
Fullerton _.__________.____ Clayey, kaolinitie, thermic ______________ Typic Paleudults ____________________ Ultisols.
Gilpin _________________.. Fine-loamy, mixed, mesic ___ . ____________ Typic Hapludults ____________________ Ultisols.
Greendale .. _____.._______ Fine-loamy, siliceous, mesic - ____________ Fluventic Dystrochrepts ._____________ Inceptisols.
Guthrie _________________ Fine-gilty, siliceous, thermic _____________ Typic Fragiaquults __________________ Ultisols.
Hamblen ___ ... __________ Fine-loamy, siliceous, thermic ... ______ Fluvaquentic Eutrochrepts ____________ Inceptisols.
Hartsells ________________ Fine-loamy, siliceous, thermic —____.___.____ Typic Hapludults ____________________ Ultisols.
Hayter o ______ Fine-loamy, mixed, mesic ________________ Ultic Hapludalfs __________ __________._ Alfisols.
Holston .. ______________ Fine-loamy, siliceous, thermic ____________ Typic Paleudults ____________________._ Ultisols.
Jefferson __.__._________._ Fine-loamy, siliceous, mesic . ___________ Typic Hapludults ____________________ Ultisols.
Leadvale ____________ ... Fine-silty, siliceous, thermic . _________ Typic Fragiudults ___._______________ Ultisols.
Leesburg _______________ Fine-loamy, siliceous, thermic .__._ _______ Typic Paleudults ____ . ________________ Ultisols.
Lehew __ . _________ Loamy-skeletal, mixed, mesic .. __._.____ Typic Dystrochrepts ... _______.___ Inceptisols.
Lindside e ____ Fine-silty, mixed, mesic _____________ ... Fluvaquentie Butrochrepts ____________ Inceptisols.
Litz — Loamy-skeletal, mixed, mesic .. ___.____. Ruptic-Ultie Dystrochrepts ____________ Inceptisols.
Melvin Fine-silty, mixed, nonacid, mesic .._.__.. . Typiec Fluvaquents ____.______________ Entisols.
Minvale . ______ Fine-loamy, siliceous, thermic ____________ Typic Paleudults ______ . ___________ Ultisols.
Montevallo __.__.__.______ Loamy-skeletal, mixed, thermic, shallow __| Typic Dystrochrepts _________________ Inceptisols.
Needmore ____________.___ Fine, mixed, mesic . _________________ Ultic Hapludalfs ____________________ Alfisols.
Nella oo __ Fine-loamy, siliceous, thermic _____..______ Typic Paleudults _____________________ Ultisols.
Sensabaugh ________._____ Fine-loamy, mixed, mesic __._.____________ Dystric Fluventic Eutrochrepts _______ Inceptisols.
Sequatchie _ .. __________ Fine-loamy, siliceous, thermic _.__________ Humie Hapludults ___________________ Ultisols.
Sequoia . __ Clayey, mixed, mesic __________ ... _____ Typic Hapludults ____________________ Ultisols.
Sewanee _.______________ Coarse-loamy, siliceous, mesic —__________ Fluvaquentic Dystrochrepts ___________ Inceptisols.
Shouns oo _____ Fine-loamy, mixed, mesic _______________ Typic Hapludults .. _________________ Ultisols.
Staser ______ . _________ Fine-loamy, mixed, thermic ______________ Cumulic Hapludolls __________________ Mollisols.
Statler . _________.._ Fine-loamy, mixed, thermic .________.____ Humic Hapludults . _____________ Ultisols.
Sullivan _________________ Fine-loamy, siliceous, thermic ___________ Dystrie Fluventic Eutrochrepts _______ Inceptisols.
Taft e ____ Fine-silty, siliceous, thermic _____________ Glossaquic Fragiudults _______________ Ultisols.
Tatbott . ______ Fine, mixed, thermic - ._._._______ ________ Typic Hapludalfs _____ . ______________ Alfisols.
Wallen . __________._ Loamy-skeletal, siliceous, mesic _____.____ Typic Dystrochrepts _____ . ____________ Inceptisols.
Whitesburg ______________ Fine-loamy, siliceous, mesic ___.__________ Aquic Dystric Eutrochrepts __._________| TInceptisols.
Whitwell ________________ Fine-loamy, siliceous, thermic ___________ Aquic Hapludults ____________________ Ultisols.
7th approximation. 265 pp., illus. [Supplements issued in the amount of soil water at field capacity and the amount at
March 1967 and in September 1968] wilting point. It is commonly expressed as inches of water per
(8) . 1971. Forest statistics for Tennessee counties. inch of soil.
Southern Forest Expt. Sta. Forest Service Resource Bull. Base saturation. The degree to which material that has base-ex-
S0-32. 58 pp., illus. change properties is saturated with exchangeable cations other
than hydrogen, expressed as a percentage of the cation-ex-
change capacity.
Glossary Channery soil. A soil that contnins thin, flat fragments of sand-

Aggregate, soil. Many fine particles held in a single mass or cluster.
Natural soil aggregates, such as crumbs, blocks, or prisms,
are called peds. Clods are aggregates produced by tillage or
logging.

Alkali soil. Generally, a highly alkaline soil. Specifically, an alkali
soil has so high a degree of alkalinity (pH 8.5 or higher) or
so high a percentage of exchangeable sodium (15 percent or
more of the total exchangeable bases), or both, that the
growth of most crop plants is low from this cause.

Association, soil. A group of soils geographically associated in a
characteristic repeating pattern.

Available water capacity (also termed available moisture capac-
ity). The capacity of soils to hold water available for use by
most plants. It is commonly defined as the difference between

stone, limestone, or schist, as much as 6 inches in length along
the longer axis. A single piece is called a fragment.

Clay. As a soil separate, the mineral soil particles less than 0.002
millimeter in diameter. As a soil textural class, soil material
that is 40 percent or more clay, less than 45 percent sand, and
less than 40 percent silt.

Clay film. A thin coating of clay on the surface of a soil aggre-
gate. Synonyms: clay coat, clay skin.

Colluvium. Soil material, rock fragments, or both, moved by creep,
slide, or local wash and deposited at the base of steep slopes.

Compressible. The soil is relatively soft and decreases excessively
in volume when a load is applied.

Concretions. Grains, pellets, or nodules of various sizes, shapes,
and colors consisting of concentrations of compounds, or of
soil grains cemented together. The composition of some concre-
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tions is unlike that of the surrounding soil. Calcium carbonate
and iron oxide are examples of material commonly found in
concretions.

Consistence, soil. The feel of the soil and the ease with which a
lump can be crushed by the fingers. Terms commonly used to
describe consistence are—

Loose.—Noncoherent when dry or moist; does not hold together
in a mass.

Friable—When moist, crushes easily under gentle pressure be-
twleen thumb and forefinger and can be pressed together into
a lump.

Firm.—When moist, crushes under moderate pressure between
thumb and forefinger, but resistance is distinctly noticeable.

Plastic.—When wet, readily deformed by moderate pressure but
can be pressed into a lump; will form a “wire” when rolled
between thumb and forefinger.

Sticky.—When wet, adheres to other material, and tends to
stretch somewhat and pull apart, rather than to pull free
from other 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 to rock. Bedrock is so near the surface that it affects speci-
fied use of the soil.

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.

Ezcessively drained soils are commonly very porous and rapidly
permeable and have a low available water 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.

Moderaiely 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 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 draincd 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.

Diversion, or diversion terrace. A ridge of earth, generally a ter-
race, that is built to divert runoff from its natural course and,
thus, to protect areas downslope from the effects of such
runoff.

Favorable, Features of the soil are favorable for the intended use.

Fertility, soil. The quality of a soil that enables it to provide com-
pounds, in adequate amounts and in proper balance, for the
growth of specified plants, when other growth factors such as
light, moisture, temperature, and the physical condition of
the soil are favorable.

Flood plain. Nearly level land, consisting of stream sediments, that
borders a stream and is subject to flooding unless protected
artificially.

Fragipan. A loamy, brittle, subsurface horizon that is very low
in organic-matter content and clay but is rich in silt or very
fine sand. The layer is seemingly cemented. When dry, it is
hard or very hard and has a high bulk density in comparison
with the horizon or horizons above it. When moist, the fragi-
pan tends to rupture suddenly if pressure is applied, rather
than to deform slowly. The layer is generally mottled, is
slowly or very slowly permeable to water, and has few or
many bleached fracture planes that form polygons. Fragipans
are a few inches to several feet thick; they generally occur
below the B horizon, 15 to 40 inches below the surface.

Genesis, soil. The manner in which a soil originates. Refers espe-
cially to the processes initiated by climate and organisms that
are responsible for the development of the solum, or true soil.

from the unconsolidated parent material, as conditioned by
relief and age of landform.

Gleyed soil. A soil in which waterlogging and lack of oxygen have
caused the material in one or more horizons to be neutral gray
in color. The term ‘gleyed” is applied to soil horizons with
yellow and gray mottling caused by intermittent waterlogging.

Horizon, soil, A layer of soil, approximately parallel to the sur-
face, that has distinct characteristics produced by soil-form-
ing 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 organ-
isms are most active and therefore is marked by the accu-
mulation of humus. The horizon may have lost one or more
of soluble salts, clay, and sesquioxides (iron and aluminum
oxides).

B horizon.—The mineral horizon below an A horizon. The B
horizon is in part a layer of change from the overlying A to
the underlying C horizon. The B horizon also has distinctive
characteristics caused (1) by accumulation of clay, sesqui-
oxides, humus, or some combination of these; (2) by pris-
matic or blocky structure; (3) by redder or stronger colors
than the A horizon; or (4) by some combination of these.
Combined A and B horizons are usually called the solum, or
true soil. If a soil lacks a B horizon, the A horizon alone
is the solum.

C horizon.—The weathered rock material immediately beneath
the solum. In most soils this material is presumed to be like
that from which the overlying horizons were formed. If
the material is known to be different from that in the solum,
a Roman numeral precedes the letter C.

R luyer.—Consolidated rock beneath the soil. The rock usually
underlies a C horizon but may be immediately beneath an
A or B horizon.

Humus, The well-decomposed, more or less stable part of the or-
ganic matter in mineral soils.

Loess. Fine-grained material, dominantly of silt-sized particles,
that has been deposited by wind.

Low strength. The soil has inadequate strength to support loads.

Morphology, soil. The physical makeup of the soil, including the
texture, structure, porosity, consistence, color, and other physi-
cal, mineral, and biological properties of the various horizons,
and their thickness and arrangement in the soil profile.

Mottling, soil. Irregularly marked with spots of different colors
that vary in number and size. Mottling in soils usually indi-
cates poor aeration and lack of drainage. Descriptive terms
are as follows: abundance-—few, common, and many; size—
fine, medium, and coarse; and contrast—faint, distinct, and
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.

Parent material. Disintegrated and partly weathered rock from
which soil has formed.

Ped. An individual natural soil aggregate, such as a crumb, a
prism, or a block, in contrast to a clod.

Percs slowly. Water moves through the soil slowly, affecting the
specified use.

Permeability. The quality that enables the soil to transmit water
or air. Terms used to describe permeability are as follows:
very slow, slow, moderately slow, moderate, moderately rapid,
rapid, and very rapid.

Phase, soil. A subdivision of a soil series or other unit in the soil
classification system made because of differences in the soil
that affect its management but do not affect its classification
in the natural landscape. A soil series, for example, may be
divided into phases because of differences in slope, stoniness,
thickness, or some other characteristic that affects its man-
agement but not its behavior in the natural landscape.

pH value. A numerical means for designating acidity and alkalin-
ity in soils. A pH value of 7.0 indicates precise neutrality; a
higher value, alkalinity ; and a lower value, acidity.

Piping. The soil is susceptible to the formation of tunnels or pipe-
like cavities by moving water.
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Plasticity index. The numerical difference between the liquid limit
and the plastic limit; the range of moisture content within
which the soil remains plastic.

Plastic limit. The moisture content at which a soil changes from
a semisolid to a plastic state.

Reaction, soil. The degree of acidity or alkalinity of a soil, ex-
pressed in pH values. A soil that tests to pH 7.0 is precisely
neutral in reaction because it is neither acid nor alkaline. An
acid, or ‘“sour,” soil is one that gives an acid reaction; an al-
kaline soil is one that is alkaline in reaction. In words the
degrees of acidity or alkalinity are expressed thus:

pH pH
Extremely acid - Below 4.5 Neutral ___________ 6.6 to 7.3
Very strongly Mildly alkaline ..._.. 7.4 to 7.8
acid ——________ 4.5 to 5.0 Moderately alkaline.7.9 to 84
Strongly acid ___ 5.1 to 5.5 Strongly alkaline __ 8.5 to 9.0
Medium acid .___ 5.6 to 6.0 Very strongly
Slightly acid -_._ 6.1 to 6.5 alkaline ...__ 9.1 and higher

Regolith. The unconsolidated mantle of weathered rock and soil
material on the earth’s surface; the loose earth material
above the solid rock. Only the upper part of this, modified
by organisms and other soil-building forces, is regarded by
soil scientists as soil. Most American engineers speak of the
whole regolith, even to great depths, as “soil.”

Relief. The elevations or inequalities of a 1and surface, considered
collectively.

Rill. A steep-sided channel resulting from accelerated erosion. A
rill normally is a few inches in depth and width and is not
large enough to be an obstacle to farm machinery.

Sand. Individual rock or mineral fragments in a soil that range
in diameter from 0.05 to 2.0 millimeters. Most sand grains
consist 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.

Seepage. Water moves through the soil so quickly that it affects
the specified use.

Series, soil. A group of soils developed from a particular type of
parent material and having genetic horizons that, except for
texture of the surface layer, are similar in differentiating
characteristics and in arrangement in the profile.

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 per-
cent clay.

Site index. A numerical means of expressing the quality of a
forest site that is based on the height of the dominant stand
at an arbitrarily chosen age; for example, the average height
attained by dominant and codominant trees in a fully stocked
stand at the age of 50 years:

Seoil. A natural, three-dimensional body on the earth’s surface
that supports plants and that has properties resulting from
the integrated effect of climate and living matter acting on
earthy parent material, as conditioned by relief over periods
of time.

Soil separates. Mineral particles less than 2 millimeters in equiv-
alent diameter and ranging between specified size limits. The
names and sizes of separates recognized in the United States

are as follows: Very coarse sand (2.0 to 1.0 millimeter) ;
coarge sand (1.0 to 0.5 millimeter) ; medium sand (0.5 to 0.25
millimeter) ; fine sand (025 to 0.10 millimeter) ; very fine
sand (0.10 to 0.05 millimeter) ; silt (0.05 to 0.002 millimeter) ;
and clay (less than 0.002 millimeter). The separates recog-
nized by the International Society of Soil Science are as fol-
lows: I (2.0 to 0.2 millimeter) ; II (0.2 to 0.02 millimeter) ;
III (0.02 to 0.002 millimeter) ; IV (less than 0.002 millimeter).

Solum. The upper part of a soil profile, above the parent material,
in which the processes of soil formation are active. The solum
in mature soil includes the A and B horizons. Generally, the
characteristics of the material in these horizons are unlike
those of the underlying material. The living roots and other
plant and animal life characteristic of the soil are largely
confined to the solum.

Structure, soil. The arrangement of primary soil particles into
compound particles or clusters that are separated from ad-
joining aggregates and have properties unlike those of an
equal mass of unaggregated primary soil particles., The prin-
cipal forms of soil structure are—platy (laminated), pris-
malic (vertical axis of aggregates longer than horizontal),
columnar (prisms with rounded tops), blocky (angular or
subangular), and granular. Structurcless soils are either
single grained (each grain by itself, as in dune sand) or
massire (the particles adhering together without any reg-
ular cleavage, as in many claypans and hardpans).

Subsoil. Technically, the B horizon; roughly, the part of the
solum below plow depth.

Substratum. Technically, the part of the soil below the solum.

Surface soil. The s0il 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 ter-
races are frequently called second bottoms, as contrasted to
flood plains, and are seldom subject to overflow. Marine ter-
races 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.”

Thin layer. Suitable soil material is not thick enough for use as
borrow material or topsoil.

Tilth, soil. The condition of the soil in relation to the growth of
plants, especially soil structure. Good tilth refers to the fri-
able state and is associated with high noncapillary porosity
and stable, granular structure. A soil in poor tilth is nonfri-
able, hard, nonaggregated, and difficult to till.

Topsoil. A presumed fertile soil or soil material, or one that re-
sponds to fertilization, ordinarily rich in organic matter,
used to topdress roadbanks, lawns, and gardens.

Type, soil. A subdivision of the soil series that is made on the
basis of differences in the texture of the surface layer.

Water table. The highest part of the soil or underlying rock ma-
terial that is wholly saturated with water. In some places an
upper, or perched, water table may be separated from a lower
one by a dry zone.
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AnC
AnD
AnE
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BoF
CaE
CaF
CcF
CeC
CeD
CeE
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CkD
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DcD
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HkF
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e sections and refer to the tables in each section.

Mapping unit

Allen loam, 5 to 12 percent SlOpeS-=---c-mmmcmommoomcmicn e
Allen loam, 12 to 20 percent SlOpeS-==w=-=mcomcocmcmcmcccccmaooaas
Allen loam, 20 to 35 percent S1OpeS---=----c-mccmmcmmccmcomccaaoaas
Altavista silt 10AmM-=cm=mcmc oo e
Bland-Rock outcrop complex, 20 to 40 percent slopes----------------
Bouldin cobbly loam, 20 to 60 percent s$lopes----------c--oocoomoa--
Calvin silt loam, 15 to 35 percent slopes---------------- RN
Calvin silt loam, 35 to 60 percent Slopes----ewememacmmecacmocnann-
Calvin-Wallen complex, 25 to 60 percent slopes-----------cmeoaoooan
Claiborne silt loam, 5 to 12 percent $lopes---------moomoooooocna--
Claiborne silt loam, 12 to 25 percent S1OpeS----~-—--ocoeooomoouo-
Claiborne silt loam, 25 to 40 percent SlopeS---=-me-mmemeecmameaaax
Claiborne soils, 15 to 35 percent slopes, severely eroded----------
Clarksville cherty silt loam, 5 to 20 percent slopes------=-=------
Clarksville cherty silt loam, 20 to 40 percent slopes------===cma--
Cloudland loam, 2 to 5 percent SlOPES-------mmmomooom i
Cloudland loam, 5 to 12 percent SlOpeS--------mcmmmommmmmmooamoas
Cynthiana flaggy silty clay loam, 5 to 20 percent slopes-----------
Cynthiana flaggy silty clay loam, 20 to 50 percent slopes--~-------
Dandridge shaly silty clay loam, 5 to 20 percent slopes------------
Dandridge shaly silty clay loam, 20 to 35 percent slopes-----------
Dandridge shaly silty clay loam, 35 to 60 percent slopes-----------
Decatur silt loam, 5 to 12 percent slopeS-----=------cecmmmmcomaann
Decatur silt loam, 12 to 20 percent SlOpeS-~-------cocrccmcmcoaana-
Dewey silt loam, 5 to 12 percent slopeS-----=-ec-memoocomccmmaeconno.
Dewey silt loam, 12 to 20 percent slopeS---------ommemcoccmaaooaan-
Dunmore silt loam, 5 to 12 percent SlOpeS~---rm=-=-ommccmcacoccaana-
Dunmore silt loam, 12 to 20 percent S10peS------=--c-cecommomomaonn
Dunmore silt loam, 20 to 35 percent SlOpesS----=-meoscccmmcmmcveconon
Dunmore silty clay loam, 12 to 25 percent slopes-------=---cc-coeou
Dunning silty clay 10@mMe-= === ce s oo m e e ecmmemmemmeo o

Etowah silt loam, 2 to 5 percent SlOpeS==-=----momococmomomoeee oo
Etowah silt loam, 5 to 12 percent slopeS-=-m--c-ceccmcmmecme oo eas
Etowah silt loam, 12 to 25 percent SloOpeS------c--cocemmomcoconanaa-
Fullerton cherty silt loam, 5 to 12 percent slopes-----------------
Fullerton cherty silt loam, 12 to 20 percent Slopes-------------—--
Fullerton cherty silt loam, 20 to 35 percent slopes------------—---
Gilpin silt loam, 25 to 50 percent Slopes-~----=--cowoeoaccmmeanaan
Greendale silt 10@M---=--w--mccccmmcccc e cccecceccmmcccmcmmmc——man-
Guthrie silt lo@M=-=-=vecocmme et ccccdmcc e mmmm———————
Hamblen silt 10@M---cceccmoco e e cmcccm ;e e m—————
Hartsells loam, 3 to 12 percent slopes-----------==—c---c-coo—-—-
Hartsells loam, 12 to 20 percent SlOpeS-------==--cmcmcmcwmcoooeaax
Hayter loam, 3 to 12 percent S1OpeS----=----cmcmmmomao o meceeeeee
Hayter loam, 12 to 20 percent $1OpeS-=-----==comemccomccmcomcmaoooo
Hayter loam, 20 to 35 percent SloOpeS--=--=-=--c-ooommmoocommo oo
Hayter cobbly loam, 10 to 20 percent sS1opeS------=----cecmcomcauono
Hayter cobbly loam, 20 to 35 percent slopes--------c-cecmacroccnoun
Hayter cobbly loam, 35 to 55 percent slopes---------ccoocomooocaoo
Holston loam, 2 to 5 percent sSlopeS-w-s-eee-mcocco oo
Holston loam, 5 to 12 percent SlOpesS~=-===w-mocoooocomcoe e
Holston loam, 12 to 20 percent SlopeS-----weemmocmomcmcccccaaacmaan

Described
on
page

For information about the suitability of soils for woodland and wildlife, read the introduction to

Capability Woodland
unit group
Symbol  Page Number
IIlTe-1 50 307
IVe-1 52 307
Vie-1 52 3r8
TIw-1 S0 2w8
VIIs-1 53 5x3
VIIis-1 53 3x9
Vie-3 53 4£3
Vilie-1 53 4£f3
ViIe-1 53 4£3
ITle-1 50 307
IVe-1 52 307
Vie-1 52 3r8
Vie-1 52 3r8
Vie-1 52 3f8
Vile-1 53 4f3
Ile-2 49 307
IIle-5 51 307
VIIs-1 53 4x3
VIIs-1 53 4x3
Vie-3 53 4d3
Vie-3 53 443
Vile-1 53 4d3
I1le-2 50 307
IVe-1 52 307
IIle-2 50 307
IVe-1 52 307
IIle-2 50 307
IVe-1 52 307
Vie-1 52 3r8
VIe-1 52 4c3e
ITIw-1 51 2w9
I-1 49 207
I-1 49 207
Ile-1 49 207
IIle-1 50 207
IVe-1 52 207
IIle-3 50 307
IVe-2 52 307
VIe-1 52 3r8
VIiIe-1 53 3r8
I-1 49 207
Ivw-1 52 2w9
IIw-1 50 2w8
I1Te-1 50 401
IVe-1 52 401
IITe-1 50 207
IVe-1 52 207
Vie-1 52 2r8
IVe-1 52 207
Vie-1 52 2r8
ViIe-1 53 2r8
Ile-1 49 307
IIle-1 50 307
IVe-1 52 307
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Capability Woodland
Described unit group
Map on

symbol Mapping unit page Symbol Page Number
Hx Holston-Urban land compleX=-------ccmccmommmomm o mrcc e oo 32 | eme--- -- -—
JeC Jefferson loam, 5 to 12 percent slopes-~-w--emomoccoccccmacceecean 33 IIle-1 50 307
JeD  Jefferson loam, 12 to 20 percent slopeS-~-----------cc—ccceccocuanox 33 IVe-1 52 307
JfC  Jefferson cobbly loam, 5 to 12 percent slopes--------w--cmreecceean 33 IvVe-2 52 3x8
JfD  Jefferson cobbly loam, 12 to 20 percent slopes---------ceccemora-n- 34 Vie-1 52 3x8
JfE  Jefferson cobbly loam, 20 to 35 percent slopes-----w-cameccoooocooo 34 Vie-1 52 3x8
LaB  Leadvale silt loam, 2 to 5 percent slopes----------w-ecreaccoaoaoo- 34 Ile-2 49 307
LaC Leadvale silt loam, 5 to 12 percent slopes---------ccceccmmonocano- 34 IIle-5 51 307
LbD Leesburg gravelly loam, 10 to 20 percent slopes--------e-ce--o--o-- 35 IVe-2 52 3x8
LeF  Lehew channery loam, 25 to 60 percent slopes--------ceccccnancm-- 35 ViIe-1 53 4£3
Ln Lindside silt lo@me----c--omm oo oo e e ee e mm oo 36 ITw-1 50 2w8
LzD Litz shaly silt loam, 8 to 20 percent slopeS-e==c-=e---cc--cocooaoo- 36 Vie-3 53 3£8
LzE Litz shaly silt loam, 20 to 35 percent slopes---~--------cwcewcou--- 36 Vie-3 53 3f8
LzE3 Litz shaly silt loam, 20 to 35 percent slopes, severely eroded----- 36 ViIe-1 53 4c3e
LzF  Litz shaly silt loam, 35 to 60 percent slopes------------ccccooooux 37 ViIe-1 53 3f8
Ma Melvin silt loa@m------c-come s e e e mmm e mm oo 37 IT1Iw-1 51 2w9
MeB  Minvale silt loam, 2 to 5 percent slopeS--=-=-ccemommceomccccecuaun- 38 Ile-1 49 307
MeC Minvale silt loam, 5 to 12 percent slopes--------------ccoccaaran-- 38 IITe-1 50 307
MeD Minvale silt loam, 12 to 20 percent slopes----------e-ccemmcmmoaam- 38 IVe-1 52 307
MnD Montevallo shaly silt loam, 8 to 25 percent slopes--------=~sc----- 38 Vie-3 53 443
MnE Montevallo shaly silt loam, 25 to 50 percent slopes---------------- 39 ViIe-1 53 443
MoE Montevallo-Talbott complex, 20 to 45 percent slopes--=-----c----c--- 39 VIIs-1 53 4d3
NdB  Needmore silt loam, 2 to 5 percent SlopeS=---weome—ccmc—cccoaaoaaa—o 39 I1le-4 51 3c2
NdC Needmore silt loam, 5 to 12 percent slopeS----wwwmco--c-occooo—uoaox 39 IVe-3 52 3c2
NeC Nella cobbly loam, 5 to 12 percent slopes-----w-=-c-memoccoooooooo 40 IVe-2 52 3x8
NeD Nella cobbly loam, 12 to 20 percent slopes-----we-c--cmccocauocnnn- 40 Vie-1 52 3x8
NeE Nella cobbly loam, 20 to 45 percent slopeS---c---eecmmcmcccooaocaua- 40 Vie-1 52 3x8
RtE  Rock outcrop-Talbott complex, 10 to 40 percent slopes-------------- 41 VIIs-1 53 5x3
Sa Sensabaugh gravelly loam-------=-eeecmmecmao oo cc e cmccce e oo 41 IIs-1 50 207
Se Sequatchie loam---~~-=--=ccmmmmccc oo cccmcmcmecmoo oo 42 I-1 49 207
SkC2 Sequoia silt loam, 3 to 12 percent slopes, eroded------------------ 42 IVe-3 52 3c2
SkD2 Sequoia silt loam, 12 to 20 percent slopes, eroded----------------- 42 Vie-2 53 3c2
Sn Sewanee loam~=-=---cm-mm oo e mmmmmeeco—o oo 42 ITw-1 50 2w8
SoC  Shouns silt loam, 3 to 12 percent slopes---------=we--cc-cmcoacao—- 43 IIIe-1 50 307
SoD  Shouns silt loam, 12 to 25 percent slopes--------------c-cmmoeooua- 43 IVe-1 52 307
Ss Staser silt loam---~--c-ccmmmr e e e e e e 43 I-1 49 207
St Statler silt loam------ccc-ommocm et me e cnmm o e 44 I-1 49 207
Su Sullivan loam-e--c--- e m e oo o me—ceao————oo- 45 I-1 49 207
Ta Taft silt loa@me----------cccmcce e me e cmm e rmcm e e cwmccm e oo oo 45 ITIw-2 51 3w8
ThC2 Talbott silt loam, 5 to 12 percent slopes, eroded--------emce-nonan 46 IVe-3 52 3c2
TbD2 Talbott silt loam, 12 to 25 percent slopes, eroded-----------=----- 46 Vie-2 53 3c2
ToD3 Talbott silty clay, 12 to 25 percent slopes, severely eroded------- 46 VIe-2 53 4c3e
TrD Talbott-Rock outcrop complex, 5 to 20 percent slopes-----=--------= 46 VIs-1 53 4x3
TrE  Talbott-Rock outcrop complex, 20 to 50 percent slopes-------------- 47 VIls-1 53 4x3
WaF  Wallen gravelly loam, 25 to 60 percent slopes--------=--=---------- 47 ViIe-1 53 4€3
WeF  Wallen-Rock outcrop complex, 25 to 60 percent slopes--------------- 47 VIIis-1 53 5x3
Ws Whitesburg silt loam------cceocom oo 48 IIw-1 50 2w8
Wt Whitwell 108Me----=-=o-momm e e e mmme e m—o——o oo 48 ITw-1 50 2w8
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